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Executive Summary

Background

The California State Water Resources Control Board — Division of Drinking Water
(SWRCB-DDW, previously part of the California Department of Public Health) requires
that all surface water systems conduct a watershed sanitary survey and then update that
study every five years thereafter. The purpose of this Mokelumne River Watershed
Sanitary Survey 2020 Update (MRWSS 2020 Update) is to assess the source and treated
water quality data and the watershed conditions during the update period 2015-2019 and
confirm that each water system meets drinking water regulatory requirements. Potential
contaminating activities and sources are evaluated, and watershed control and
management practices are reviewed. Recommendations are made to strengthen source
water protection.

The East Bay Municipal Utility District (District) submitted the first Mokelumne River
Watershed Sanitary Survey (MRWSS) to SWRCB-DDW in December 1995, followed by
five-year updates in 2000, 2005, 2010, and 2015 (MRWSS Update 2000, etc.). The
document herein is the District’s fifth five-year update of the original MRWSS.

The MRWSS 2020 Update covers the lands that drain to the District’s Pardee and
Camanche Reservoirs. The Upper Mokelumne River Watershed is defined as portions of
the Mokelumne River Watershed that drain to Pardee Reservoir from the North Fork,
Middle Fork, South Fork, and Main Stem of the Mokelumne River. The Camanche
Watershed consists of the lands between Pardee and Camanche Dams that drain to
Camanche Reservoir. Together, these two watersheds cover 627 square miles located
along the Upper Mokelumne River in the Sierra Nevada foothill counties of Alpine,
Amador, Calaveras, and San Joaquin.

Water Supply, Conveyance, and Treatment

The District has water rights for up to 325 million gallons per day (MGD) from the 577
square-mile (approximately 370,000 acres) Upper Mokelumne River Watershed. In
addition, there are five agencies upstream that have diversion structures and/or
powerhouses along the Mokelumne River within the Upper Mokelumne River Watershed:
Amador Water Agency (AWA), Jackson Valley Irrigation District (JVID), Calaveras
Public Utility District (CPUD), Calaveras County Water District (CCWD), and Pacific
Gas and Electric (PG&E).

Relatively unchanged during the MRWSS 2020 Update period, the vast majority of the
Upper Mokelumne River Watershed consists of open-space and forest land with large
tracts of designated wilderness and small concentrations of residential development.
Including the District, six major institutional landowners and approximately 81 major
private landowners have been identified in the Upper Mokelumne River Watershed.
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Approximate landowner holdings are as follows: District - 3 percent, Sierra Pacific
Industries (SPI) - 24 percent, Bureau of Land Management (BLM) - 3 percent, PG&E - 1
percent, United States Forest Service (USFS) - 54 percent, and others - 5 percent. The
Camanche Watershed is approximately 42 square miles, draining lands to the north and
south of the lower Mokelumne River and immediately to the west of Pardee Reservoir. It
is bounded on the west by Camanche Dam.

The Mokelumne River is the District’s major source of raw water supply. The Mokelumne
Aqueducts transport Mokelumne River water from Pardee Reservoir to the East Bay for
either direct use at the WTPs or for storage in the East Bay terminal reservoirs — Briones,
San Pablo, and Upper San Leandro (USL). The District operates Pardee and Camanche
Reservoirs as an integrated system to achieve multiple objectives: providing high quality
water supply; releasing flows downstream of Camanche Reservoir for fisheries and other
downstream water uses; managing operations for flood control mitigation and power
generation; and maintaining sufficient carryover storage for droughts, facility maintenance
or emergencies.

Water Supply and Conveyance 2015-2019

Four years of drought conditions ended in 2015. The average annual precipitation during
the 2015-2019 period was above average, in large part due to precipitation in 2017 and
2019, which were much higher than average. The lowest end-of-month water storage in
both Camanche and Pardee Reservoirs during this update period occurred in 20135, at the
end of the drought. Camanche Reservoir droppedto a low of 171.7 feet, or approximately
twenty percent of the storage capacity.

The five years inflows to Pardee Reservoir can be described as well below average in
2015, near-average in 2016 and 2018, and above average in 2017 and 2019. Water
overtopped the Pardee Reservoir spillway (elevation 568 feet) in winter and spring of
2017, spring 2018, and spring 2019. For Camanche Reservoir, the water elevation did not
overtop its spillway (elevation 235.5 feet) during this update period and has only done so
twice in the past 25 years. Due to the above average releases from Pardee Reservoir in
2017 and 2019 into Camanche Reservoir, above average releases were made from
Camanche Reservoir during the same time period. Releases met Joint Settlement
Agreement (JSA)-required flows for all months during the update period.

The five-year annual average Mokelumne Aqueduct draft from Pardee Reservoir dropped
from 163 MGD (2010-2014) to 132 MGD (2015-2019). This change was due to several
operational activities during the 2020 update period. In 2015, the District utilized its
supplemental supply from the Folsom South Canal due to drought conditions and to
reduce further depletion of Pardee Reservoir. From November 2016 to April 2017, one or
more of the three Mokelumne Aqueducts were out of service due to (1) high winter
turbidity at Pardee Reservoir, (2) inspection of the liner in the San Joaquin Delta area
segment of Mokelumne Aqueduct No. 2, (3) capital improvements at ORWTP that
required the plant to be temporarily removed from service, and (4) reaching capacity at
San Pablo Reservoir, which temporarily stores Pardee Reservoir supply. In 2019, the
annual average Mokelumne aqueduct draft was 160 MGD.
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Water Treatment Plant Improvements 2015-2019

The District operates six water treatment plants (WTPs) that treat surface water from
Pardee or Camanche Reservoirs, three WTPs in the District’s East Bay service area and
three small upcountry WTPs. The three large East Bay WTPs are all in-line filter plants:
Walnut Creek, Orinda, and Lafayette WTPs. General improvements were completed at all
three plants, such as upgrades to the programmable logic controller systems, and
replacements of valves, pumps, and components of the chemical feed systems. In addition,
Lafayette WTP completed installing an aeration system for disinfection-by-products
(DBP) removal in July 2017. At Orinda WTP, all filter under drains were replaced and an
air scour system is under construction. Also at Orinda WTP, the electrical system was
upgraded, and the standby fuel system upsized.

The three small upcountry systems treating surface water from Pardee and/or Camanche
Reservoirs are: Pardee Recreation Area (PARA) WTP, Pardee Center (PACT) WTP, and
Camanche South Shore (CASS) WTP. Several improvements were made to PARA and
CASS WTPs during MRWSS update period. The District is currently working with a
consultant to design replacements for both PARA and PACT WTPs, which are aging
membrane systems near the end of their useful lives with membranes that do not meet
SWRCB DDW'’s current requirement for pressure based direct-integrity testing.

PARA WTP, an ultrafiltration membrane plant, had its water system classification
changed to a non-transient, non-community water systemin 2016. A new soda ash
metering system was added to the plant effluent to raise the pH for corrosion control.
Also, a GAC adsorber system was installed post-filtration at PARA WTP to remove
disinfection byproduct precursor material.

The anthracite in Camanche South Shore WTP (CASS WTP) filters was replaced with
granular activated carbon (GAC) in 2016 to control disinfection byproducts. Later, the
entire in-line filter plant at CASS WTP was replaced with a new UF membrane treatment
plant. New pipelines were installed to allow the plant influent to take water from Pardee
Reservoir as well as Camanche Reservoir. Finally, a GAC adsorber system was added to
the UF plantin 2019.

In addition, approximately 6,000 feet of 10-inch HDPE pipeline was installed across
Camanche Reservoir in 2015 when the water level was low. This will eventually enable
surface water from CASS WTP to serve the Camanche North Shore area, currently served
by groundwater from Camanche North Shore (CANS) WTP.

Water Quality Conditions

Pardee Reservoir raw water quality is generally excellent and Camanche Reservoir raw
water quality is very good. However, the raw water turbidity did rise above 20
nephelometric turbidity units (NTU) with heavy storm events in early 2017 at both Pardee
Reservoir and Camanche Reservoirs, and Camanche Reservoir turbidity also exceeded 10
NTU due to storms in early 2016. The raw water turbidity and coliform levels were above
the treated water MCLs, as is typical. The raw waters met all the primary treated water
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MCLs for inorganic chemicals, radioactivity, and organic chemicals. During the MRWSS
2020 Update period, raw water aluminum exceeded the secondary MCL standards at
Pardee and Camanche Reservoirs and manganese results at Pardee Reservoir exceeded
secondary MCL standards. However, these constituents are efficiently removed through
treatment at all District WTPs and both aluminum and manganese were below secondary
MCLs in all WTP effluent samples.

The District’s WTPs were effective and reliable at removing particulates and
microorganisms. However, the high raw water turbidity in early 2017 prompted the
District to preemptively shut down the Mokelumne Aqueducts and use Briones Reservoir
water to supply the in-line filter plants in the East Bay. This was the longest recorded
shutdown duration for a water quality event in Pardee Reservoir, and the fourth since
1982. While optimization of coagulants can maintain low filter effluent turbidities during
high raw water turbidity events, this typically results in shorter filter run times that cannot
be maintained for extended periods of time without straining the waste-stream processes.
Thus, the flexibility in source waters is an important factor contributing to the reliability
of the large East Bay System.

The small systems of PACT, PARA, and CASS WTPs have significant treated water
storage capacity, thus only operate a fraction of each day. They have the flexibility to
cease operation for a day or more if the raw water turbidity is extremely high, especially
in winter when water demands are low and when high raw water turbidity events are
likely to occur. All three small systems were able to maintain low effluent turbidities
despite the high raw water turbidity events that occurred during this update period.

The monthly WTP reports submitted to SWRCB-DDW and annual Consumer Confidence
Reports (CCRs) indicate that the treated waters from these six WTPs met all water quality
regulations, except for HAAS in the CASS distribution system in 2016. CASS returned to
full compliance in 2017, and all other Stage 2 — Disinfectant/Disinfection By-Product
Rule (S2DBPR) monitoring results were below the MCL. Disinfection residual and
heterotrophic plate count (HPC) data from the distribution systems showed that the
District had no problems meeting the detectable disinfectant residual criteria. Completion
of the second round of Long Term 2 Enhanced Surface Water Treatment Rule
(LT2ESWTR) monitoring this update period confirmed the assignment of Bin 1
classification for all the District’s WTP. Thus, no additional treatment is required to
reduce Cryptosporidium risk.

Potential Contaminant Sources

Relatively unchanged during the MRWSS 2020 update period, contaminant sources in the
watershed with the highest potential impact on water quality have been identified as the
following: fire and fuels management, geologic hazards, grazing, District facilities,
recreation, mines, and logging. Three contaminant sources (transportation corridors,
illegal dumping, and agriculture) are considered to have insignificant to low potential
impact on water quality. Two of the three leaking underground storage tanks were
remediated, and the final tank is undergoing site assessment and interim remedial action.
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The potential threats and water quality parameters impacted for all 14 contaminant source
categories are summarized in Section 5.

The District owns and manages lands around its reservoirs that make up approximately 3
percent of the Pardee watershed and 50 percent of the Camanche Watershed. District
facilities and activities that have the potential to impact water quality include wastewater
collection and treatment systems, recreation, and grazing. Recreation continues to be
popular on District lands, at the Pardee and Camanche Reservoir Recreation Areas.
Recreation is also popular upstream of Pardee Reservoir at reservoirs and along some
sections of the Mokelumne River and tributaries, particularly camping, boating and off-
highway vehicle (OHV) use.

In the non-District watershed lands above Pardee Reservoir, new development slowed in
both incorporated and unincorporated parts of Amador and Calaveras counties. Logging
and grazing continue to be major activities. Erosion from OHV use continues to be a
concern on both public and private lands. Changes in USFS and BLM policies have
restricted OHV travel to identified roads, but enforcement of OHV restrictions remains
challenging due to the large area involved. The USFS has increased signage and added a
campground host at the Moore Creek Campground below Salt Springs Reservoir to help
with monitoring and enforcement.

Watershed Management and Control

There are many agencies that play a role in the watershed management and control of the
Mokelumne watershed, including EBMUD, local counties (Alpine, Amador, Calaveras,
and San Joaquin), Sierra-Pacific Industries (timber industry), PG&E, AWA, CPUD,
CCWD, JVID, various California state agencies, and various federal agencies. Combined,
these agencies have jurisdiction over land use planning, access control, erosion control,
pest management, logging practices, grazing and livestock management, mining,
stormwater management, waste management, emergency response, public education, and
fire and fuels management. These topics are discussed at Section 6 of the report. Some
notable watershed management accomplishments over the 2015-2019 reporting period
include: (1) gaining California Wild and Scenic River designation for 37-miles of the
Mokelumne River, (2) improving the small wastewater treatment system in the watershed,
and (3) completing a remediation project at Poison Lake.

As part of SB 854, thirty-seven miles of the North Fork and main stem of the Mokelumne
River became a California Wild and Scenic River on June 27,2018. As a Wild and Scenic
River, the Mokelumne River is protected from new dams and diversions that may harm
the waterway’s free-flowing character and natural condition for the benefit and enjoyment
of the people of the state. This designation does not affect District’s existing water rights
or the ability to operate, maintain, or replace existing facilities, so as long as it is within
the capacity of existing water rights. This designation also provides additional
requirements and protections related to logging.
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During the MRWSS 2020 Update period, the Mokelumne Hill Sanitation District
(MHSD), a small wastewater treatment agency with spray irrigation fields adjacent to the
Mokelumne River, just upstream of Pardee Reservoir, was awarded funds from the Clean
Water State Revolving Fund to build four key projects: (1) replace 10% of the collection
system pipelines that had exceeded their useful service life, (2) automate spray field
operation to reduce labor costs and increasing treatment efficiency, (3) replace two lift
stations by reestablishing a gravity feed collection system, and (4) expand office and
laboratory spaces.

The Poison Lake remediation project was completed during this reporting period, which
involved scraping and capping surface mine waste and armoring the drainage channels
with boulders and re-seeding bare areas which havenot filled in with grasses. Further, the
leachate removal and bi-annual groundwater monitoring for Penn Mine was conducted
and the report delivered to the California RWQCB.

Conclusions and Recommendations

Raw water quality in Pardee Reservoir is generally excellent. Camanche Reservoir raw
water quality is very good. All District WTPs are capable of reliably meeting all primary
drinking water regulations, treating or removing particulates, pathogens, and other water
quality contaminants. Although no new potential corrective actions were added in this
MRWSS 2020 Update, watershed source protection is an integral part of water quality
management as reflected in the recommended ongoing actions listed in Table ES-1.

Table ES-1: Summary of Recommendations

Responsible
Recommendation Agency Description/Explanation
Continue water quality The District | Continue water quality monitoring to protect
monitoring source water and treated water quality.

Implement regulatory monitoring as required
by SWCRB and EPA, and operational
monitoring as needed to optimize water
treatment and distribution. Includes the
second round of LT2ZESWTR sampling,
S2DBP monitoring, and reservoir
limnological profiling.

Consider implementing a nutrient | The District | A new nutrient and algae study would

and algae study in Pardee investigate the role and source of nutrients
Reservoir affecting algae taste and odor events.
Continue event-specific follow- | The District, | Monitor known spills or accidents entering
up water quality monitoring Caltrans reservoir or tributary, or with the potential to

enter, that may significantly impact influent
water quality.

Mokelumne River Watershed Sanitary Survey 2020 Update ES-6



Executive Summary

Table ES-1. Summary of Recommendations (continued)

Responsible
Recommendation Agency Description/Explanation

Continue to implement ‘No The District | Enforce 5-mph speed limit along the

Wake Zone’ along the reservoir shoreline to reduce shoreline erosion.

shoreline

Maintain outlet tower exclusion | The District | Provide additional protection for outlet

zone towers against accidents (e.g., structural
damage) and direct water quality impact
(e.g., fuel leak from a boat).

Continue invasive species The District | Prevent importation of invasive species that

monitoring and vessel inspection can negatively impact water quality and

program system infrastructure.

Maintain the no body contact The District | Reduce potential for contamination.

policy in Pardee Reservoir and

tributaries on District property

Continue to provide floating The District | Reduce potential for contamination.

restrooms on Pardee Reservoir

Maintain horse and dog The District | Dogs are not allowed in or on Pardee

restrictions Reservoir. Dogs are not allowed on trails
outside the developed recreation areas.
Horses are not allowed to enter or drink from
waters other than developed drinking stations
(applies to Pardee and Camanche Reservoirs
and their tributaries on District property).

Continue trail maintenance and The District | Reduce erosion

ground cover plantings

Continue inspecting reservoir The District | This is especially important when water level

shoreline for erosion is lower than normal

Continue Penn Mine and Mine The District | Continue ongoing compliance monitoring of

Tailing Ponds work, Camanche the Penn Mine groundwater. Inspect

Watershed conditions to ensure adequate storm water
control measures are implemented. Continue
working with BLM to finalize and
implement remediation plans at the Mining
Tailings Ponds.

Install and maintain in-stream The District | Control sediment loading from runoff

sediment control as needed

Mokelumne River Watershed Sanitary Survey 2020 Update
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Table ES-1: Summary of Recommendations (continued)

Recommendation

Responsible
Agency

Description/Explanation

Continue coordination with CAL
FIRE and USFS when wildfires
occur

The District

Especially if wildfire may impact source
water

Continue surveillance and
emergency response program

The District

The District rangers patrol and work with
County Sheriffs for routine law enforcement
within the District owned watershed lands.
The District has an EOP that is written and
administered in accordance with the NRF,
NIMS and California SEMS guidelines.

Continue participation in
watershed educational programs

The District

Stewardship through Education Program,
Mokelumne Volunteer Program (MVP),
Ranger Led Environmental Education
Program (RLEEP) and Ranger-led tours.

Continue participating in relevant
agencies and stakeholder groups

The District

CAL FIRE, USFS, Calaveras and Amador
Counties, BLM, UMRWA. Topics of interest
include water quality, stormwater runoff,
future development, fire and fuel
management, surveillance and emergency
response, and public education/outreach.

Continue monitoring HABs in
District water bodies

The District

Monitor and track HABs through visual
reservoir inspections, reservoir water quality
profiles, and water treatment plant sampling.
Take necessary actions to report and mitigate
harmful HAB effects.

Continue investing in emergency
response, investigation and/or
remediation, and technical
consulting and report/plan
preparation

The District

Improve environmental programs such as
point source wastewater discharges, potable
water discharges, hazardous air pollutants,
hazardous materials, and hazardous waste
management (including fuel tanks), due
diligence compliance and audits, storm water
management, soil and groundwater
management.

Mokelumne River Watershed Sanitary Survey 2020 Update
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Section 1. Introduction

Sanitary Survey Requirements

As the primacy agency for the implementation of the Surface Water Treatment Rule
(SWTR), the SWRCB-DDW specified that all surface water utilities shall prepare a
Watershed Sanitary Survey (WSS) of their water supply watersheds by January 1, 1996,
and update it every five years thereafter. Title 22 of the California Code of Regulations
requires that the WSS include the following:

e aphysical and hydrological description of the watershed

e an evaluation of raw and finished water quality data

e adescription of activities and sources of potential contamination

e adescription of watershed control and management practices

e anevaluation of the system's ability to meet requirements of Title 22 - Chapter 17:

Surface Water Filtration and Disinfection Treatment
e recommendations for corrective actions

In December 1995, the District submitted the first MRWSS to SWRCB-DDW (formerly
CDPH) to comply with these regulatory requirements. The 1995 MRWSS focused on
lands that drain into Pardee Reservoir. In December 2000, the District submitted the first
five-year update of the MRWSS to CDPH. The MRWSS Update 2000 expanded the scope
of the original 1995 MRWSS by adding an assessment of the Camanche Watershed,
defined as lands that lie between Pardee Dam and Camanche Dam that drain into
Camanche Reservoir. Additional updates were submitted in January 2006, January 2010,
and January 2015.

MRWSS Update 2020 is the fifth five-year update of the 1995 MRWSS, and meets all
requirements for preparation as described in Title 22. The major emphasis in MRWSS
Update 2020 continues to be the identification of potential contaminant sources and their
corresponding water quality concerns. While all regulated water quality parameters are
addressed, microbiological parameters serve as the primary focus. Of particular interest
are the potential sources of Giardia and Cryptosporidium, in part due to the treatment
challenges associated with these pathogens.

Objectives

The main objectives of MRWSS Update 2020 parallel those from the first update in 2000:

e Satisfy all SWTR requirements for a WSS.

e Document changes that have taken place in the Pardee and Camanche watersheds
duringthe MRWSS 2020 Update period.

e Produce a report that updates the 1995 MRWSS and its updates, while retaining
pertinent information from these previous documents.

Mokelumne River Watershed Sanitary Survey 2020 Update 1-1
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e Evaluate the water quality concerns pertaining to District’s Pardee and Camanche
Reservoirs.

e Develop a document that complements the District’s Year 2020 Update of the East
Bay Watershed Sanitary Survey (EBWSS Update 2020).

Additional objectives were established for MRWSS Update 2005 and carried forward to
the MRWSS 2010, 2015, and 2020 updates. The first additional objective was to identify
trends in water quality and contaminant sources. With the proliferation of Geographic
Information Systems (GIS) in public and private agencies within the watersheds, an effort
was made to collect as much GIS data as possible from outside agencies, with the
objective of expanding the District's GIS database for evaluating contaminant sources.
Finally, a few specific events that had potential to affect water quality were described in
greater detail than in previous updates. This was done to more thoroughly document
specific water quality impacts and agency (District and others) responses to these events,
which can be studied to form the basis for future recommendations.

Survey Methods

MRWSS Update 2020 was conducted by District staff in the Water Operations
Department (WOD). The MRWSS Update 2015 was reviewed and all text, tables, and
figures that required updating were identified. Information was gathered from internal and
external sources, and then compiled. As part of this effort, documents were reviewed,
water quality data were analyzed, hydrologic data were updated, and the necessary field
survey conducted.

Report Organization
The document is organized into seven sections.

Section 1: Introduction gives an overview of WSS requirements, objectives, and
methods.

Section 2: Water Supply, Conveyance, and Treatment Systems is an overview of the
District's facilities and operations. As the District is a minor landowner within the
Camanche and Upper Mokelumne River Watersheds, agencies with water supply facilities
or whose activities directly impact water quality and quantity are also highlighted in
Section 2.

Section 3: Watershed Description contains a description of watershed characteristics
(location, geology and soils, vegetation and wildlife, drainage basins, precipitation and
evaporation, local runoff and diversions). Section 3 also documents the land uses, land
ownership and jurisdictional authority within watershed lands.

Section 4: Water Quality includes a discussion of drinking water regulations, water
quality monitoring that is conducted by the District, analysis of raw and finished water
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quality data, and evaluation of the District's water treatment facilities’ ability to meet the
requirements of the SWTR and LT2ESWTR.

Section 5: Potential Contaminant Sources in the Watersheds documents the locations
and quantities of potential contaminant sources in the watersheds and identifies the key
water quality parameters of concern associated with each contaminant source. In addition,
the relationships between the water quality parameters of concern and the significance of
the potential corresponding contaminant sources identified are discussed.

Section 6: Watershed Control and Management provides an overview of the District's
management practices pertaining to the watersheds and to the protection of source water.
Also, the management practices of other agencies with jurisdiction over the watershed
lands are discussed in this section.

Section 7: Recommendations lists recommended actions.

Mokelumne River Watershed Sanitary Survey 2020 Update
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Section 2. Water Supply, Conveyance,
and Treatment Systems

Overview

The District supplies water to approximately 1.4 million people within twenty
incorporated cities and fifteen unincorporated communities in Alameda and Contra Costa
Counties, located in the East Bay of the San Francisco Bay Area. In the East Bay, the
water system provides water to a 33 1-square-mile service area from Crockett to San
Lorenzo, the San Ramon Valley, and from Walnut Creek to the San Francisco Bay. In
addition, the District operates four small water systems adjacent to Pardee and Camanche
Reservoirs.

During typical years, approximately ninety percent of the District's water supply originates
from Pardee Reservoir on the Mokelumne River as shown on Figure 2-1. From Pardee
Reservoir, Mokelumne River water is diverted and transported to the District's service area
in the East Bay via the three ninety-mile long pipelines which comprise the Mokelumne
Aqueducts. The District operates six large system water treatment plants (WTPs) in the
East Bay. Three of these treat Mokelumne River water directly from the aqueducts:
Orinda, Lafayette, and Walnut Creek WTPs. The District’s other East Bay WTPs
(Sobrante, Upper San Leandro and San Pablo WTPs) are supplied by local reservoirs and
are discussed at length in the East Bay Watershed Sanitary Survey (EBWSS) and its
updates. The local reservoirs receive imported water from the Mokelumne Aqueduct
system in addition to local runoff.

In addition to the large East Bay water system, the District operates four small water
systems near Pardee Reservoir. The District’s Pardee Center (PACT) and Pardee
Recreation Area (PARA) facilities treat water from Pardee Reservoir. Camanche
Reservoir, located just downstream of Pardee Reservoir, serves as the source of supply for
the District’s Camanche South Shore (CASS) Recreation Area (Figure 2-2). The District’s
Camanche North Shore (CANS) Recreation Area is located along the northern shoreline of
Camanche Reservoir, but is supplied by groundwater, thus is not discussed in this
document.

The focus of this document is the Upper Mokelumne River watershed lands in association
with the District’s water supply facilities at Pardee and Camanche Reservoirs. The District
has water rights up to 325 million gallons per day (MGD) to the 577-square-mile Upper
Mokelumne River watershed on the west slopes of the Sierra Nevada Mountains. The
Mokelumne River represents the District’s major source of supply and has supplied the
District with a 2015 through 2019 average annual draft of 132 MGD. Only the water
systems supplied directly by the Upper Mokelumne River Watershed are discussed in this
document (Orinda, Lafayette, Walnut Creek, PARA, PACT, and CASS, WTPs).
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Figure 2-1. Pardee Watershed Facilities
-

'
i
Y
[l
L1

\
. ’
PO S S -
v -
.

[
[}
\




Figure 2-2. Camanche Watershed
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Section 2. Water Supply, Conveyance, and Treatment Systems

The 5-year annual average Mokelumne aqueduct draft from Pardee Reservoir decreased
from 163 MGD (2010 through 2014) to 132 MGD (2015 through 2019). This change was
due to several operational activities during the 2020 update period. In 2015, the District
utilized its supplementary supply from the Sacramento River due to drought conditions
and to reduce further depletion of Pardee Reservoir. From November 2016 to April 2017,
one or more of the three Mokelumne Aqueducts were out of service dueto (1) inspection
of the lining of Mokelumne Aqueduct No. 2, (2) capital improvements at Orinda WTP that
required the plant to be temporarily removed from service, (3) high winter turbidity at
Pardee Reservoir,and (4) reaching capacity at San Pablo Reservoir, which temporarily
stores Pardee Reservoir supply. In 2019, the annual average Mokelumne aqueduct draft
was 160 MGD.

Upper Mokelumne Watershed Area Facilities

The Upper Mokelumne Watershed is defined as the watershed lands that contribute flow
to the North Fork, Middle Fork, South Fork, and Main Stem of the Mokelumne River,
which then drain to Pardee Reservoir, as shown in Figure 2-3. Pardee Watershed Facilities
are shown on Figure 2-1. Mokelumne River water is diverted from Pardee Reservoir at the
District's Pardee Outlet Tower. The water is conveyed through the Pardee Tunnel to the
Campo Seco facility where it trifurcates to the three Mokelumne Aqueducts. The water
then typically flows by gravity 91.5 miles to the District's service area in the San Francisco
Bay Area. Occasionally raw water pumps in Walnut Creek are used to increase the
aqueduct flow capacity. In Walnut Creek, the Mokelumne Aqueducts connect with the
east terminus of the two Lafayette Aqueducts where water is conveyed directly to three in-
line WTPs (Orinda, Lafayette, and Walnut Creek) and/or stored in the District's Briones,
San Pablo, and Upper San Leandro Reservoirs.

Pardee Reservoir has thirty-seven miles of shoreline, a maximum storage capacity of
203,795 acre-feet at its spillway crest (elevation 567.65 feet) and a surface area of 2,260
acres. Itis used for municipal water supply and for power generation. In addition,
EBMUD operates Pardee Reservoir in conjunction with Camanche Reservoir (and
considering available storage in upstream reservoirs) to provide flood control protection
for the Lower Mokelumne River area. Water for downstream use is released through the
Pardee hydroelectric power plant, through sluice valves at the base of Pardee Dam, or
released over the Pardee Dam spillway. The Pardee Outlet Tower is located in the
southern part of the reservoir near the dam site (Figure 2-1).

Mokelumne River Watershed Sanitary Survey 2020 Update 2-4
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Section 2. Water Supply, Conveyance, and Treatment Systems

The District has water rights and facilities to divert up to 325 MGD from the Mokelumne
River, subject to the availability of Mokelumne River runoff and the prior water rights of
other users. Figure 2-4 provides an overview of the Mokelumne River diversions and flows
including the District’s water rights. The District’s position in the hierarchy of Mokelumne
water users is determined by a variety of agreements between Mokelumne water right
holders, the appropriative water rights permits and licenses which have been issued by the
state, pre-1914 rights, and riparian rights, as shown in Figure 2-5. Factors that affect the
District’s ability to use its full entitlement include variability in rainfall and runoff, use by
other senior water right holders, flood control requirements and in-stream flow requirements
to protect fish.

In addition to the District’s Pardee Reservoir facilities, there are five upstream agencies that
have diversion structures and/or powerhouses along the Mokelumne River that can impact
the availability of the District’s Mokelumne River supplies — Amador Water Agency
(AWA), Jackson Valley Irrigation District (JVID), Calaveras Public Utility District
(CPUD), Calaveras County Water District (CCWD), and Pacific Gas and Electric Company
(PG&E). Table 2-1 summarizes the projected water demands for these agencies. PG&E is
not included in Table 2-1, because their water use is non-consumptive. The storage reservoir
capacities and associated engineering data for storage facilities on the Upper Mokelumne
River are listed in Table 2-2. Further descriptions of these agencies' facilities and operations
are described in the succeeding sections.

Table 2-1. Projected Demands of Agencies other than the District

Agency 2010 2040
Amador Water Agency 8,155 13,925
Jackson Valley Irrigation District 3,850 2,800
Calaveras County Water District 2,030 2,030
Calaveras Public Utility District 1,299 2,542

a. Source: Mokelumne Watershed Interregional Sustainability Evaluation (MokeWISE) Program,
Final Report, June 2015 http://mokewise.org/docs/Moke WISE%20Final%20Report%20June%202015.pdf
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Figure 2-4. Upper Mokelumne River Diversions and Flow ¢

DEY YEAR
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a. Source: EBMUD’s Urban Water Management Plan 2015.
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Notes

1.

. Includes

Amador County has 15 thousand
acre feet (TAF) of pre-14 rights,
which could be exercised in dry
years if there is insufficient runoff.

Average data provided for the
various periods of historical
record.

. May be “0” if no water is available

under JVID priority or Pardee
elevation is below 550 ft.

Varies with runoff and storage
conditions.

Water releases committed by
EBMUD to protect fishery per
“Normal and Above” water year
type under JSA criteria.

Water releases committed by
EBMUD to protect fishery per “Dry”
water year type under JSA criteria.
In critically dry vyears, the
minimum releases could be as low
as 22.5 TAF.

May be “0” if no water is available
surplus to EBMUD needs.

EBMUD’s obligation to release
water to the Woodbridge Irrigation
District is governed by a series of
water rights settlement
agreements to a maximum of 60
TAF/yr when infow to pardee is
greater than 375 TAF.

local runoff between
Camanche and WID.
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Figure 2-5. Hierarchy of Upper Mokelumne River Water Rights & Other Flow Commitments “ b

Annual Entitlements
200 (TAF/Year) AGENCY

EBMUD Pardee and Camanche Permit (1949)
700 -

Remainder of Woodbridge Irrigation
District regulated base supply

Portion from 1927 State Filings reserved for
Calaveras County pursuant to the 1959 Release from
Priority.

800

SN

5 TAF- AWA (Partial assignment from State Filings;
Remainder of 20 TAF reserved for Amador County
pursuant to the 1959 Release from Priority).

500 -

More Junior Rights

I

EBMUD Pardee License (1924)

400 3.6 TAF - City of Lodi (Lodi Decree)

Woodbridge lrrigation District regulated
base supply - dry year entitlement

AWA (Pre-1914 portion of 20 TAF reserved for
Amador County under 1927 State Filings)
Riparian and downstream appropriators

300

/4N

More Senior Rights

!

Joint Settlement Agreement

Up to 166 release for fishery
200 |

Cumulative Total Annual Entitlements In Normal Years

100

Up to 130 —» Channel Losses

a. Source: EBMUD’s Water System Revenue Bonds, Series 2015B (Green Bonds) and Series 2015C (June 2,2015).
b. Total does notinclude storage rights or power rights which are non-consumptive (e.g., PG&E).
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Table 2-2. Upper Mokelumne River and Camanche Watershed Storage Reservoir Summary

Dam q
. Operating Max' Crest Year Drainage
Storage Reservoir Ny Capacity Length Type of Structure Storage Area.
(AF) (it.) Began (sq. mi.)

Upper Blue Lake PG&E 7,300 837 Earth & Rock Fill 1881 2.7
Lower Blue Lake PG&E 5,091 1,063 Earth & Rock Fill 1885 4.6
Twin Lake PG&E 1,207 1,520 Earth & Rock Fill 1898 0.8
Meadow Lake PG&E 5,656 775 Rock Fill/Gunite Face 1903 5.5
Upper Bear River PG&E 7,306 1,212 Rock Fill/Gunite Face 1900 28
Lower Bear River PG&E 52,025 979/865 |Rock Fill/Concrete Face 1952 37
Salt Springs PG&E 141,857 | 1,257 Rock Fill/Concrete Face 1931 169
Tiger Creek Forebay PG&E 42 900 Earth Fill 1931 NA
Tiger Creek Regulator PG&E 533 486 Concrete Slab & Buttress 1931 9
Tiger Creek Afterbay PG&E 2,607 448 Concrete Arch 1931 357
Lake Tabeaud PG&E 1,259 636 Earth Fill 1901 0.75
Electra Afterbay PG&E 40 319 Concrete Gravity 1948 NA
Electra Diversion PG&E 36 188 Concrete Gravity 1931 NA
Middle Fork (Schaad's) CPUD 1,700 900 Earth Fill 1939 28.5
Pardee EBMUD 203,795 1,377 Concrete Arch 1929 578
Camanche EBMUD 417,120 |[2,640 Earth & Rock Fill 1963 621

North Fork of the Mokelumne River

PG&E and AWA operate facilities on the North Fork of the Mokelumne River, discussed
below.

PG&E

The North Fork of the Mokelumne has been extensively developed by PG&E through the
Mokelumne Hydroelectric Project (Project 137). Project 137 is located in Amador County
and consists of a complex system of hydroelectric infrastructure, which includes dams,
reservoirs, tunnels, and powerhouses. The project includes seven storage reservoirs and four
hydropower developments: Salt Springs (43.5 MW), Tiger Creek (54.4 MW), West Point
(14 MW), and Electra (98.9 MW). Water from the North Fork is impounded in Upper Blue,
Lower Blue, Twin, and Meadow Lakes, as well as Upper and Lower Bear River Reservoirs
and Salt Springs Reservoir. Additional information about PG&E’s system can be found in
the following paragraphs, as well as the Evaluation of Three Potential Pumped-Storage
Sites, Mokelumne River Basin, California (USGS, 1979) and Mokelumne River Wild and
Scenic River Study Report, Chapter 3 (GEI Consultants, 2018).

Project 137 is operated in accordance with judgments and decrees associated with the City
of Lodi and the District. These decrees, commonly known as the “Lodi Decree” define the
relative rights of Lodi, PG&E, the District, and areas around Jackson and Sutter Creek. The
Lodi Decree addresses the timing and quantity of PG&E discharges of water into the
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Mokelumne River. The releases from PG&E’s Mokelumne hydroelectric system can have
impacts upon the District’s exercise of its Pardee and Camanche water rights, in particular
during the late summer and fall months.

PG&E Facilities

PG&E's Mokelumne Hydroelectric Project consists of seven storage reservoirs (having a
combined capacity of about 220,000 ac-ft), various tunnels (sixteen miles in total length),
stream diversions, conduits, regulating reservoirs, and four powerhouses (with a total
capacity of 215 megawatts). The four powerhouses include: Salt Springs, Tiger Creek, West
Point, and Electra. Electric power generated from these facilities is used to serve the
California power grid.

Salt Springs Powerhouse contains two generating units which operate on releases from Salt
Springs Reservoir and from Lower Bear Reservoir. Water flowing from the "Old
Reservoirs" -- Upper and Lower Blue Lakes, Meadow Lake, and Twin Lakes -- on the North
Fork is stored at Salt Springs Reservoir. Water is then diverted from Salt Springs Reservoir
through a 945-foot long tunnel. A 475-foot long penstock then conveys water to Salt
Springs Powerhouse Unit 1. Water diverted from Bear River and Cole Creek is stored in
Upper and Lower Bear River Reservoirs and is conveyed by 13,214 feet of tunnel and 4,679
feet of penstock to the Salt Springs Powerhouse Unit 2. After passing through the two
turbines, a maximum of 550 cfs is diverted to Tiger Creek conduit; the remainder is retumed
to the North Fork of the Mokelumne River.

Tiger Creek Powerhouse receives water directly from the tailrace of the Salt Springs
Powerhouse through the 20.3-mile long Tiger Creek conduit. The upper section of the
conduit discharges to the Tiger Creek Regulator. The lower section extends from the
regulating reservoir to the Tiger Creek Forebay. The Tiger Creek conduit is a rectangular
concrete bench flume, except for short tunnels and siphon sections. Facilities along the
conduit divert waters from Bear River and four small creeks. Maximum capacity is 550
cubic feet per second in the upper section. The lower section can convey a maximum of 625
cfs. The Tiger Creek Afterbay is located on the North Fork and receives water directly from
the Tiger Creek tailrace.

An agreement between the District and PG&E enables PG&E to take the Tiger Creek
conduit out of service for periods of up to 15 consecutive days, on the condition that at least
50 percent of any shortfall in required PG&E flows is provided to the District prior to the
start of the canal outage, and the remainder of the shortfall made up after the canal is
returned to service. The primary activity requiring outage of the Tiger Creek conduit is to
perform annual mechanical cleaning of the canal.

The West Point Powerhouse receives water directly from the Tiger Creek Afterbay by
means of a 14,200-foot tunnel -- the West Point Tunnel. A 623-foot long penstock conveys
water from the tunnel and from the North Fork Mokelumne River to the powerhouse. Water
exiting the West Point Powerhouse flows from the tailrace to a 35 acre-foot pond created by
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the Electra Diversion Dam which, in turn, provides water for the Electra Powerhouse.
Additional water from the North Fork can also be diverted to the Electra Tunnel.

Water travels 43,200 feet through the Electra Tunnel and is discharged into Lake Tabeaud
which serves as a forebay to the Electra Powerhouse. Note that Lake Tabeaud is located
within the Main Stem, rather than the North Fork, of the Mokelumne River. However, its
discussion is included in the section for completion. Some water is diverted from Lake
Tabeaud into the Amador Canal and the Amador Transmission Pipeline (ATP) for domestic
and irrigation uses within Amador County. Water that is not diverted from Lake Tabeaud by
the Amador Canal or ATP is conveyed to the powerhouse through about 4,000 feet of
penstock. Electra Powerhouse has three turbine generator units each having a capacity of
350 cfs. Water discharged from Electra Powerhouse returns to the main stem of the
Mokelumne River and then flows about five miles downstream into Pardee Reservoir.

In October 11,2001, the Federal Energy Regulatory Commission (FERC) issued an order
approving a new operating license for Project 137, valid until October 11, 2031. The new
license included provisions to comply with the Federal Power Act Section (4¢)
requirements. Among the modifications to the operations were new minimum stream-flows,
pulse flow requirements, short-term power generation constraints, new ramping rates, and
summer releases for river recreation. Many of the in-stream flows and resource management
measures had been in place since PG&E's 1996 Fish and Wildlife Agreement with
California Department of Fish and Game (CDFG). Lodi Decree rules still govern PG&E
releases downstream of Project 137 into the Mokelumne River, but the new license
requirements may seasonally change the timing of flows.

Amador Water Agency (AWA)

Amador Water Agency serves approximately 10,000 customers in Amador County, and
sells water to the cities of lone, Jackson, Plymouth, Sutter Creek, Amador, and other special
districts. AWA has four general service areas: Amador Water System (AWS) and Central
Amador Water Project (CAWP), which are supplied by the Mokelumne River, and La Mel
Heights and Lake Camanche Village, which are supplied by groundwater. CAWP is further
discussed below, and AWS is discussed in the Main Stem of the Mokelumne River section.

Since 1985, the Central Amador Water Project (CAWP) has been owned and operated by
AWA. The CAWP surface water diversion is limited to a firm yield of 1,150 acre-feet per
year (AFY). AWA is working to obtain additional surface water rights for the CAWP
system that would expand the surface water diversions to 2,200 AFY. This reversion of an
additional 1,050 AFY from the Bear River and North Fork Mokelumne River will cause a
subtraction from the amount JVID may divert, occur incrementally year-by-year based on
CAWP demand, and result in no net increase in direct diversion from the Mokelumne River.
AWA completed their Environmental Impact Report for the water right application in
September 2017.

Currently, the water source for the CAWP is rainfall and snowmelt from the North Fork
Mokelumne River and Bear River stored in PG&E’s Tiger Creek Regulator Reservoir. Raw
water is pumped via the Gravity Supply Line (GSL) and treated at the Buckhorn WTP to
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supply domestic water to small communities (Jackson Pines, Pine Acres, Pioneer, Ridgeway
Pines, Ranch House, Silver Lake Pines, the Sunset Heights area, Buckhorn, Red Coral,
River View, Pine Park east, Gayla Manor, Toma Lane, and Sierra Highlands) and retail
water purveyors (First Mace Meadows Water Association, Pine Grove CSD, and Rabb Park
CSD). The GSL, a 6.6 mile 20-inch and 24-inch pipeline, was completed in 2015. The Tiger
Creek Afterbay, the historical diversion point, is now standby for use when AWA cannot
divert from the Tiger Creek Regular Reservoir. AWA also has facilities on the Main Stem
of the Mokelumne River, discussed below.

Middle and South Forks of the Mokelumne River

Two agencies that divert water along the Middle and South Forks of the Mokelumne River
include CPUD and CCWD. Table 2-1 documents the projected water demands of these
agencies and Table 2-2 summarizes the storage reservoir capacities and associated
engineering data for these facilities.

Calaveras Public Utility District (CPUD)

CPUD serves approximately 2,000 water connections in the Mokelumne Hill, San Andreas,
and Paloma communities. CPUD diverts water at the diversion dam, located downstream of
the confluence of the Licking Fork and South Fork of the Mokelumne River, via a 3,300
gpm pump station and three-mile pipeline to Jeff-Davis Reservoir. Jeff-Davis Reservoir has
a storage capacity of 2,000 acre-feet (AF) and supplies the Jeff Davis Water Treatment Plant
(6 MGD capacity). A rarely used back-up raw water supply is diverted from Schaad’s
Reservoir, a small 1,800 AF impoundment on the Middle Fork located upstream from the
take-out for the diversion canal to the Licking Fork. The diversion canal is in poor condition
and is not currently hydraulically connected to the CPUD treated water system.

In addition to its pre-1914 rights, CPUD currently has an appropriative right of 2,130 AF.
CPUD pumps over 450 million gallons of water annually to its customers. The Mokelumne
Hill Ditch, owned and operated by CPUD, on the South Fork of the Mokelumne River has
been out of service since 1974 and is not anticipated to be used in the future due to
excessive leakage. Additional information on CPUD's facilities can be found in
CCWD/CPUD's Upper Mokelumne River Sanitary Survey (Tetra Tech, 2000 and
MicroGeo, 2005) and Calaveras County General Plan, Public Facilities Section (Calaveras
County, 2019).

Calaveras County Water District (CCWD)

CCWD serves approximately 13,000 municipal, residential, and commercial customers in
Calaveras County through six independent water systems, Jenny Lind, Copperopolis,
Ebbetts Pass, West Point, Sheep Ranch, and Wallace Service Area. CCWD diverts water
primarily through a gravity diversion on Bear Creek, approximately six miles above the
confluence with the Middle Fork. CCWD currently has an appropriative right of 1,830 AF
and can divert year-round from Bear Creek up to a maximum rate of 4 cfs. However, flows
in Bear Creek cannot support CCWD’s demand during seasonal dry periods. To supplement
its raw water supply, CCWD maintains a contract with CPUD to purchase additional water
from the Middle Fork through Schaads Reservoir. Water is treated at the 1-MGD West Point
WTP, which serves CCWD's West Point water system and Wilseyville service area.
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Additional information on CCWD's facilities can be found in CCWD/CPUD's Upper
Mokelumne River Sanitary Survey (Tetra Tech, 2000 and MicroGeo, 2005) and Calaveras
County Urban Water Management Plan (RMC, 2016).

Main Stem of the Mokelumne River

The three agencies that divert water along the Main Stem of the Mokelumne River include
JVID, AWA, and PG&E. Table 2-1 documents the projected water demands of these
agencies and Table 2-2 summarizes the storage reservoir capacities and associated
engineering data for these facilities.

Jackson Valley Irrigation District (JVID)

JVID provides wholesale water supply and distribution of raw water to agricultural, fish
farm, industrial, and domestic users in the lower elevations of Amador County. Water for
use by JVID is diverted to Lake Amador from Jackson Creek or from the Mokelumne River
via a pipeline at the Jackson Creek Spillway Dam on the north arm of Pardee Reservoir.
JVID treats water from Pardee Reservoir in the Lake Amador Resort Area (LARA)
treatment plant (175 gpm capacity), constructed in 2013, to serve LARA. JVID intends to
extend this service to the Oaks Mobile Home Park that currently relies on its own treatment
system. Funding for this extension has not yet been identified. In addition, Lake Amador
water provides domestic water to 60-62 homes, but the water is not suitable for drinking
because it contains treated wastewater effluent and is not treated to drinking water
standards. JVID provides bottled water to customers who are not connected to private wells
at a cost.

JVID has rights to divertup to 3,850 AF annually from Pardee Reservoir under an
assignment of the 1927 State Department of Finance filing; however, JVID doesnot hold
the rights to store this water. JVID’s Mokelumne River water rights are appropriative, and
therefore subject to reversion to upstream needs. AWA’s application for the reversion of
1,050 AF, subject to SWRCB approval, will subtract from JVID’s diversion rights. AWA
has proposed to substitute recycled water for a portion of JVID’s water right. JVID also
maintains water rights to divert and store up to 36,000 AFY from Jackson Creek, and
typically uses approximately 10,000 AF of this right due to capacity constraints at Lake
Amador. Water quality from this source has declined due to decreased leakage from
Amador Canal, which has increased the portion contributed by treated wastewater effluent.

Amador Water Agency (AWA)

The Amador Water System (AWS) serves approximately 3,750 connections and is one of
four general service areas maintained by AWA. AWS receives water from the North Fork of
the Mokelumne River and the Bear River via a complex series of PG&E reservoirs,
conduits, and powerhouses that comprise the Mokelumne River Hydroelectric Project
(Project 137). In brief, Bear River is impounded at the Bear River Reservoir and Lower
Bear Reservoir conveys water to the Salt Springs Development, where it combines with
flow from the North Fork of the Mokelumne River in the Salt Springs Reservoir. Water is
then conveyed to the Tiger Creek Development through the Tiger Creek Conduit, and then
into the West Point Tunnel to the West Point Development. Water travels through the
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Electra Tunnel into Lake Tabeaud, as a part of the Electra Development. Water is diverted
from Lake Tabeaud through the Amador Canal and ATP to Tanner Reservoir for use by raw
water customers along the canal and treatment by AWA. AWA treats the water in Tanner
WTP in Sutter Creek and Ione WTP in lone. Treated water is supplied to retail customers in
Amador City, Ione, Sutter Creek, Sutter Hill, Martell, and their vicinities, as well as portions of
Ridge Road and New York Ranch Road, and wholesale customers in Jackson, Plymouth, and
Drytown. Infrastructure and a drawing of Project 137 can be found in the Hydropower
Project Summary for the Mokelumne River Hydroelectric Project (Hydropower Reform
Coalition and River Management Society, 2015), a summary of hydroelectric development
can be found in the Mokelumne River Wild and Scenic River Study Report, Chapter 3 (GEI
Consultants, 2018), and additional information about the AWS system can be found in
AWA’s Urban Water Management System (RMC, 2016).

Although the Amador Canal was purchased by AWA from PG&E in 1985, PG&E continues
to retain ownership of the water rights. AWA’s contract with PG&E allows 15,000 AF to be
diverted into the canal and ATP during normal and wet years. The diversion is subject to a
25 percent reduction in dry years. AWA's entitlements are subject to 1977 and 1978
agreements among AWA, the District, Amador County, and Pioneer Community Services
District.

In June 2007, the 8.8 mile, 30-inch Amador Transmission Pipeline became operational,
connecting Lake Tabeaud to Tanner Reservoir. However, Amador Canal in still in service
and supplies raw water to customers along the canal. The second planned phase of this
project involves replacing an additional eighteen miles of earthen, unlined canal from New
York Ranch Reservoir to Lake Tabeaud with 6- to 12-inch pipe to further reduce water
losses. After this pipe is installed, AWA can abandon use of the canal.

PG&E

As previously mentioned, PG&E owns and operates Lake Tabeaud, which serves as the
forebay for the Electra Powerhouse, located about five miles upstream of Pardee Reservoir.
Water travels 43,200 feet through the Electra Tunnel prior to discharge into Lake Tabeaud.
Some water is diverted from Lake Tabeaud into the Amador Canal for domestic and
irrigation uses within Amador County. Water that is not diverted from Lake Tabeaud by the
Amador Canal is conveyed to the powerhouse through about 4,000 feet of penstock. Electra
Powerhouse has three turbine- generator units each having a capacity of 350 cfs. Water
discharged from Electra Powerhouse returns to the main stem of the Mokelumne River and
then flows about five miles downstream into Pardee Reservoir.

Camanche Watershed Area Facilities

Figure 2-2 depicts the Camanche Watershed, Camanche Reservoir, and its corresponding
facilities. Camanche Reservoir is located ten miles downstream of Pardee Reservoir. It has
sixty-three miles of shoreline, a maximum storage capacity of 417,120 acre-feet, and a
maximum water surface area of 7,470 acres. Camanche Dam is a gravel and earthfill
structure thatrises 171 feet above the Mokelumne River riverbed. The main dam has a crest
length of 2,640 feet and there are approximately 4 miles of earthen dikes.
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Camanche Reservoir is operated in tandem with Pardee Reservoir to provide water for
downstream fisheries and environmental needs, irrigation and stream flow regulations,
recreation, flood control, water supply, downstream water rights holders, and hydroelectric
power generation. A 10.7-megawatt power plant at the dam generates approximately 46
million kilowatt hours of energy during a median runoff year. While stored water is released
to meet obligations to downstream water rights holders, storage withdrawals are also made
to supply the Camanche South Shore recreation facilities and community. Additional
downstream releases are made to supply the California Department of Fish and Wildlife
(CDFW) operated fish hatchery and to satisfy Mokelumne River instream fish flow
requirements.

Terms in the District's water rights permit for its Camanche Reservoir project required the
District to reach agreement with the CDFW regarding releases for the protection of fish in
the lower Mokelumne River and to provide the opportunity for local or federal participation
in flood control. Accordingly, in 1961, the District entered into an agreement with CDFW
that required the District to build a fish hatchery at the toe of Camanche Dam and to release
from Camanche Reservoir 13,000 acre-feet annually for fishery protection, in addition to the
releases for the Woodbridge Irrigation District, riparian and senior appropriators, and
channel losses. The District also reached agreement, in 1962, with the U.S. Army Corps of
Engineers for the operation of the proposed Camanche Reservoir to accommodate the
reservation of up to 200,000 acre-feet of flood control space for the protection of
downstream areas in San Joaquin County. Management of the Mokelumne River Fish
Facility, including the timing and amounts of water to be released downstream for fishery
benefits, was further defined in a Joint Settlement Agreement (JSA), effective November
27,1998 between the U.S. Fish and Wildlife Service, CDFW, and the District.

Reservoir Operations

The District operates Pardee and Camanche Reservoirs as an integrated system to achieve
multiple objectives: providing high quality water supply for the District’s customers;
releasing flows downstream of Camanche Reservoir for fisheries and other downstream
water uses; and managing operations for flood control mitigation downstream of Camanche
Reservoir, while maintaining sufficient carryover storage for emergencies such as droughts
or facility outages. Pardee and Camanche Reservoirs operations are constrained by water
rights, water quality, flood control, storage, water supply, and power generation criteria
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Pardee Reservoir Operations 2015 - 2019

Figure 2-6 shows a summary of Pardee Reservoir operations for the 2020 update period
compared to historical operations. The reservoir has a capacity 0of 203,795 acre-feet (AF) at
the spillway overflow elevation of 567.65 feet. The reservoir volume dropped to nearly half
the volume capacity in fall 2015, to a surface elevation of 518.7 feet, after five consecutive
years of below normal inflow. Conversely, in winter and spring of 2017, spring 2018, and
spring 2019, water overtopped the spillway during periods of high inflow. Overall, the
annual inflow can be described as well below average in 2015, near-average in 2016 and
2018, and above average in 2017 and 2019. More on hydrology can be found in Section 3 of
this report. Above average inflow in 2017 and 2019 resulted in above average releases to
Camanche Reservoir during the spring of these years. Similarly, below average inflow in
2015 resulted in lower releases into Camanche Reservoir.

Camanche Reservoir Operations 2015 - 2019

Camanche Reservoir operations for the update period are shown in Figure 2-7. The reservoir
has a capacity of 417,120 AF at the spillway overflow elevation of 235.5 feet. Camanche
reservoir water elevation did not overtop its spillway during this period and has only done
so twice in the past twenty-five years (February 1986 and January 1997). The lowest end-of-
month elevation during this period occurred in August 2015, when the reservoir water
elevation was at 171.7 feet or approximately twenty percent of the volume capacity. Five
consecutive years of below normal inflow resulted in relatively few releases for flood
control until 2017. Releases met JSA-required flows for all months during the update
period. Due to the above average releases from Pardee Reservoirin 2017 and 2019, shown
as inflow to Camanche Reservoir, above average releases were made from Camanche
Reservoir during the same time period.

Outlet Tower Locations and Protection Features

The locations of the District’s outlet towers are shown in Figure 2-1 for Pardee Reservoir
and Figure 2-2 for Camanche Reservoir. The District’s outlet towers are protected by
exclusion zones with warning signs posted on the reservoirs and shorelines.

The Pardee Outlet Tower has gates at elevations 550 feet, 520 feet, 490 feet, and 460 feet.
They are operated to obtain the best quality water available at the outlet tower for diversion
to the District’s service area. Reservoir turbidity and plankton data are used to select the
optimum outlet gates.
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Figure 2-6. Pardee Reservoir Operations Summary 2015-2019
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Figure 2-7. Camanche Reservoir Operations Summary 2015-2019

Reservoir Surface Elevation and Precipitation

End of Month Elevation

I Precipitation at Camanche

(sayour) uonendiaald

R

AR

(y234) uoneas|g

61490
L-Inp

§1-1dy
61-uer
21120
gL-inp

gl-dy
gl-uer
21490
Li-Inp

Li-dy
Ll-uer
9120
gl-inp

9l-idy
gl-uer
G190
gL-inp

Gl-ldy

Gl-uer

Inflows

------- 1985-2014 Average Inflow

Monthly Inflow

400
360
320
280

240
200
160

Yluow/dvL

120
80

61490
gh-Inr

6L-1dy
6lL-uer
81490
gl-Inp

8l-1dy
glL-uer
L1490
L-Inp

Ll-ldy
Li-uer
91420
al-Inp

9l-ldy
gl-uer
G140
Gl-Inp

Gl-ldy

§l-uer

Releases

| C—Monthly Release ------- 1980-2014 Average Release ‘

320
280
240
120

80

s

40

610
L-inr
61-ldy
6l-uer
81420
gL-inp
8| -ady
gl-uer
L1490
Ll-np
L~y
Ll-uer
91420
glL-ine
9l-idy
gl-uer
51420
gL-inp
Gl-idy

gl-uer

2-18

Mokelumne River Watershed Sanitary Survey 2020 Update



Section 2. Water Supply, Conveyance, and Treatment Systems

Mokelumne Aqueducts

Mokelumne River water is diverted from Pardee Reservoir at the District’s Pardee Outlet
Tower. The water is conveyed through the 2.2-mile, 8-feet wide, horseshoe-shaped Pardee
Tunnel constructed in 1923, to the Campo Seco facility where it trifurcates to the three
Mokelumne Aqueducts. The water then flows by gravity 91.5 miles to the District’s
service area in the East Bay. In Walnut Creek, the Mokelumne Aqueducts connect with
the east terminus of the two Lafayette Aqueducts where Mokelumne River water is
conveyed directly to several WTPs or stored in the District’s Briones, San Pablo, and
Upper San Leandro (USL) Reservoirs, as shown in Figure 2-8.

In February 2011 the Freeport Regional Water Project (FRWP) became operational, able
to deliver supplemental supply from the Sacramento River to the Mokelumne Aqueducts
for delivery to two of the District’s terminal reservoirs located in the East Bay — San Pablo
and USL Reservoirs. EBMUD signed a Repayment Contract with the USBR in 2020,
which provides forup to 133,000 AF in a single dry-year, not to exceed a total of 165,000
AF in three consecutive dry-years. Under the Repayment Contract, the CVP supply is
available to EBMUD only in dry years when EBMUD’s total stored water supply is
forecast to be below 500 TAF on September 30 of each year. For additional details, see the
EBWSS Update 2015.

Chemical Additions to Raw Water

The Pardee Chemical Building located at Pardee Center has historically been operated to
maintain pH and disinfection levels in the water being conveyed through the Mokelumne
Aqueducts. Liquid lime is added at Pardee Center to maintain a target pH of 8 to 8.7. This
chemical addition is required to protect the aqueduct lining from corrosion and to add
alkalinity to facilitate coagulation in WTPs that treat water directly from the Mokelumne
Aqueducts.

Prior to June 2012, the District added liquid chlorine in the form of 12.5 percent sodium
hypochlorite solution to the Mokelumne Aqueducts to control biological growth and meet
the disinfection (Concentration-Time or CT) requirement of the SWTR. In 2012, because
of concerns over DBPs and accessibility to chlorine monitoring stations, the aqueduct
sodium hypochlorite addition point was moved downstream adjacent to Walnut Creek
WTP. Hypochlorite facilities at WCWTP add hypochlorite to the aqueducts just
downstream of the WCWTP intake.

The existing Pardee Chemical Building will be replaced by the Pardee Chemical Center.
To protect the mortar and cementitious lining of the District’s pipelines and maintain
Pardee raw water treatability, the District has designed a lime system and carbon dioxide
system to moderate the raw water pH and increase the raw water alkalinity. Other
improvements in conjunction with this work include a 1,000-foot treated water line, a
2,200-foot sewer line, an electrical building, an operations building, and site
improvements. As of September 2020, two new sixteen-inch steel chemical injection
shafts, 280-feet deep, are under construction.
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Figure 2-8. Flow and Distribution Diagram, Year Ending June 30, 2019 ¢
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Section 2. Water Supply, Conveyance, and Treatment Systems

Water Treatment Plant Facilities and Operations

The District currently operates a total of six WTPs that treat water directly from either the
Pardee or Camanche Reservoirs — three WTPs that are part of the East Bay large system
and three WTPs that are part of the small upcountry systems. The three small systems,
serving less than 10,000 people each, are the PARA, PACT, and CASS WTPs. PARA and
PACT WTPs treat Pardee Reservoir water; CASS WTP treats Camanche Reservoir water.
Each of these WTP’s has been subject to several upgrades during this update period. A
summary of the work is detailed under the respective WTP’s below.

The three large system WTPs located in the District’s East Bay service area are Walnut
Creek, Orinda, and Lafayette WTPs. These WTPs treat Mokelumne River water
transported from Pardee Reservoir through the Mokelumne Aqueducts, as shown in
Figure 2-8. Mokelumne water is also diverted and stored in Briones Reservoir, which
typically contains around seventy-five percent Mokelumne water and twenty-five percent
local runoff. Briones Reservoir frequently supplements Mokelumne Aqueduct supply to
Orinda WTP during high demand periods. Briones Reservoir can also supply Walnut
Creek and Lafayette WTPs during an outage of the Mokelumne Aqueducts. Briones
Reservoir is part of the District’s East Bay facilities, which are discussed at length in the
EBWSS and its updates.

Pardee Recreation Area (PARA) WTP

PARA WTP serves a non-transient, non-community small water system located on the
north shore of Pardee Reservoir. The service area is limited to the recreation area in the
northern section of the west shore of Pardee Reservoir, which includes ninety-three
connections (seven permanent structures, three mobile homes, and eighty-three
RV/campingsites). The WTP intake is located south of the Recreation Area marina, as
shown in Figure 2-1. The maximum capacity of the plant is 100 gallons per minute (gpm)
or 0.144 MG. Raw water is pumped through about 200 feet of three-inch flexible and 850
feet of 6-inch PVC pipeline from the reservoir by one of two submersible pumps (100
gpm and 160 gpm) mounted on a floating platform. The intake depth is suspended
approximately 40 feet below the water surface. An exclusion zone restricts recreation in
proximity to the intake both from the shore and from the reservoir. PARA WTP employs
ultrafiltration (UF) membranes; treatment is achieved by running the raw water, also
referred to as the feed water, into the lumen or inner cavity of the 0.01 micron (um)
cellulose acetate (CA) hollow fibers and through the membrane walls, separating the
water from larger solutes. Following treatment, sodium hypochlorite is used for
disinfection. The sodium hypochlorite is stored in sixteen-gallon containers within a spill
containment area inside the chemical feed room. Treatment plant effluent is also treated
with soda ash to increase pH for corrosion control before the treated water is pumped into
the 97,000 gallon bolted-steel storage tank adjacent to the plant.

Historical Background

The PARA system has been in operation since around 1958. Historically, the PARA WTP
utilized 3-foot diameter and 5-foot diameter dual-media pressure vessels for water
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treatment. The different sizes of the filters presented operational challenges; for example,
different flow rates across both filters necessitated different chemical feed rates. As a
result, PARA WTP was upgraded in 1994. The floating platform water intake system was
installed, along with a new UF system that includes four Infilco Degremont (IDI)
Aquasource L1B35.55 ultrafiltration modules, feed pump, pre-filter, circulation pump,
backwash pump, cleaning tank, compressor, sodium hypochlorite and sodium carbonate
(soda ash) tanks, and particle counter. The new ultrafiltration plant was fully permitted in
October 1995 and is still currently in service to this date.

2020 Update Period System Changes

Upgrades and changes to PARA WTP during this update period are as follows. In 2016,
the water system classification was changed from a transient non-community water
system to a non-transient, non-community water system. Consequently, the treatment
plant has since been subject to requirements of the Lead and Copper Rule (LCR) and the
Stage 2 Disinfection By-Products Rule (S2DBPR). To comply with the LCR corrosion
control requirements, in 2016, the District installed a new soda ash metering system to
raise the pH of the plant effluent to between 8.2 and 8.8 for corrosion control. To comply
with the S2DBPR, in 2017, the District constructed a new GAC adsorber system that was
in service from August 2018 to November 2019. The GAC system has since been
removed fromservice due to increased effluent turbidity caused by carbon fines. The
District replaced the media in 2019 and has begun increasing the capacity of the existing
GAC system backwash supply to accommodate a more thorough backwash routine to
flush the carbon fines. Once the backwash system has been upgraded and fines adequately
removed, the GAC system can be returned to service to support the removal of DBP
precursors

The existing UF membrane system at PARA WTP is over twenty-five years old and
nearing the end of its useful life. Replacements of the CA hollow-fiber UF membranes are
no longer available. Further, direct integrity testing (DIT) is now required by SWRCB
DDW for all membrane filtration processes used to comply with the Long Term 2
Enhanced Surface Water Treatment Rule (LT2ESWTR, see Section 4) regulation.
However, when the PARA WTP membrane system was installed in 1994, a pressure-
based DIT system was not available nor was it a permit requirement. The aging system is
not equipped for such testing, nor can it be modified for additional treatment processes to
meet LT2ZESWTR without substantial infrastructure changes. The District is working with
a consultant to design an upgraded water treatment process train for PARA WTP to be in
operation in or before 2023. In the interim, in accordance with SWRCB DDW direction,
the plant currently employs the use of a continuous online particle counter to verify the
existing membranes continue to work properly until the replacement project is completed.

Pardee Center (PACT) WTP

PACT WTP is a non-transient, non-community small water system located on the west
shore of Pardee Reservoir. The WTP intake is located adjacent to the Pardee Outlet Tower
along the southwestern arm of Pardee Reservoir, as shown in Figure 2-1. The maximum
capacity of the plantis 12 gpm. Raw water is pumped either from the reservoir by two
100-gpm pumps that are mounted on a floating platform next to the Pardee Outlet Tower
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through a six-inch pipeline, or by two (one 270-gpm and another 195-gpm) shaft pumps
from the outlet tunnel at the chemical building. Water pumped from the outlet tunnel can
be stored in an elevated 25,000-gallon tank prior to treatment. An exclusion zone restricts
recreation in proximity to the intake both from the shore and from the reservoir. Pardee
Center WTP employs two nanofiltration (NF) membrane units, each with a design
capacity of 8,640 gal/day. Sodium hypochlorite is used for disinfection. The sodium
hypochlorite is stored in eight-gallon containers within the spill containment. Soda ash is
also used for corrosion control. The treatment plant effluent is stored in a 14,000-gallon
bolted-steel storage tank adjacent to WTP building prior to distribution via a pressure-tank
system.

Historical Background

Previously, water treatment at the Pardee Center was achieved using two dual-media
pressure vessels of identical size that treated approximately 165,000 gal/day during the
high demand periods in the summer. Further study of water use patterns indicated that an
estimated ninety-five percent of the treated water was used for landscape irrigation. Prior
to the treatment plant updates, a new potable distribution system was constructed, while
the existing distribution system was designated for non-potable use, primarily irrigation.
Available commercial ultrafiltration packages could not accommodate the reduced potable
demand of 10,000 — 15,000 gal/day, so the District opted to install a nanofiltration system
at Pardee Center WTP per a recommendation from SWRCB DDW. This system has been
in use since the year 2000.

2020 Update Period Upgrades

The existing NF membrane system at PACT WTP is twenty years old and nearing the end
of its useful life. Further, as with PARA WTP, the PACT WTP membrane system was
installed prior to SWRCB DDW’s requirement for a pressure-based DIT system. The
existing NF membranes are not equipped for such testing and the system cannot be
modified for additional treatment processes to meet the current LT2ZESWTR requirements
without substantial infrastructure changes. The District is working with a consultant to
design an upgraded water treatment process train for PACT WTP to be in operation in or
before 2025. In the interim, in accordance with SWRCB DDW direction, the plant
currently employs an online continuous particle counter to verify the existing membranes
continue to work properly until the replacement project is completed.

The Pardee Center elevated raw water storage tank is also planned for replacement. The
existing Pardee Elevated Water Tank is limited to two-thirds capacity to comply with
seismic requirements. This tank provides raw water storage for irrigation, fire protection
and is required to supply adequate water pressure for the pH treatment system that
provides corrosion control for the linings of the Mokelumne Aqueduct pipelines. Further,
the new Pardee Chemical Center for the Mokelumne Aqueducts, currently in design and
discussed above in Chemical Additions to Raw Water, will require increased storage
capacity from this tank. The District plans to rehabilitate or replace the elevated storage
tank.
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Camanche South Shore Recreation Area (CASS) WTP

CASS WTP is a community water system located in the eastern shore of Camanche
Reservoir in Calaveras County. The system serves approximately 180 permanent residents
and seasonal transient visitors through 448 service connections near mobile homes and
campsites. The maximum capacity of the plant is limited to 0.5 MGD by its Water Permit.
The treatment plant can be supplied by both Camanche Reservoir and Pardee Reservoir.
The Camanche Reservoir intake is located approximately 1,200 feet from the shore along
the north side of the recreation area, shown on Figure 2-2. A minimum 500-foot
protection zone is established around the intake location. Raw water is continuously
withdrawn from Camanche Reservoir by two 250-gpm pumps mounted on a floating
platform, which draw water from a depth of thirty-two feet below the water surface.
Pardee Reservoir water may be drawn from Mokelumne Aqueducts No. 2 and 3 via a
newly installed pipeline. The treatment system has been fully upgraded during this update
period. The new CASS WTP utilizes two skids with eight individual ultrafiltration (UF)
membrane modules per skid, a granular activated carbon (GAC) adsorber system, and
post-filtration chlorination. Two 242,000-gallon finished water storage tanks serve as
chlorine contact chambers and distribution system reservoirs.

Historical Background

The CASS water system has been in operation since 1973. EBMUD assumed
responsibility of the systemin 1991. The original plant processes consisted of coagulation,
in-line filtration through dual-media (sand and anthracite) filters, and chlorination. After
submitting an application in 1993 and providing an additional report regarding
recreational use and its impacts at Camanche Reservoir, EBMUD was issued a full permit
for CASS WTP in 1994. A permit amendment was granted in 2007 to incorporate
requirements from the Interim Enhanced Surface Water Treatment Rule (IESWTR, see
Section 4 for more on drinking water regulations). Another permit amendment was
granted in 2012 to change the disinfectant from calcium hypochlorite to liquid sodium
hypochlorite. This plant was in operation until June 2018.

2020 Update Period Upgrades

In summer 2016, in response to elevated disinfection byproducts in the distribution
system, the EBMUD replaced the anthracite in the CASS WTP filters with GAC.

Also in 2016, EBMUD completed the construction of its new UF treatment plant. The
new CASS UF WTP utilizes sixteen membrane modules on two skids, chemical storage
and feed systems, a membrane backwash/cleaning and disposal system, and a new 3,000-
gallon filtered water clearwell tank. Pumps, flow meters, and water quality monitoring
equipment for chlorine, pH, and turbidity were also installed for the new facility.

The new CASS UF WTP is hydraulically connected to both the former plant’s raw water
supply line from Camanche Reservoir, and to the Pardee Reservoir via pipelines from
Mokelumne Aqueducts No. 2 and No. 3. EBMUD received an approval letter to operate
the upgraded system on April 6, 2018. The former CASS WTP was removed from service
and the new UF membrane plant was placed into service on June 11, 2018. After, the
District completed the addition on a new GAC adsorber system in April 2019 to improve
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disinfection by-product (DBP) precursor removal and comply with DBP maximum
contaminant levels for trihalomethanes (THMs) and haloacetic Acids (HAAs).

Camanche North Shore (CANS) WTP

CANS WTP is a community water system that supplies the CANS Recreation Area with
potable water (Figure 2-2). It is supplied by groundwater drawn from three wells, Well
No. 2, 3, and 4. Well No.1 is not connected to the system. Table 2-3 contains depth and
capacity information for the CANS WTP well system. Wells No. 2 and 3 are typically
utilized simultaneously for water treatment. Well No. 4 is used for irrigation and as a
standby drinking water supply.

Table 2-3. CANS WTP Well System

Construction Date Depth (Y,Vae ::e(sjjvl;;:;tg)
Well #1 Not used
Well #2 1977 374 ft. 150 gpm
Well #3 1979 228 ft. 200 gpm
Well #4 1997 460 ft. 125 gpm

The District received a permit to operate CANS WTP in 1990 to treat up to 170,000
gallons per day. The plant is operated intermittently based on storage tank levels. Initially,
greensand filters were used, before a change to pyrolucite filters in 2006. The groundwater
is pre-treated with sodium hypochlorite to oxidize contaminants, and the water routed
through two 890-gallon reactor vessels and four parallel pyrolucite filters for detention
and removal of manganese, iron, and hydrogen sulfide. Pre-treatment chlorine dosage is
sufficient to retain an effluent residual, but the system is designed to allow for post-
chlorination if needed. Sodium hypochlorite is stored in a 275-gallon tank with double
containment. Treated water is stored in a 142,000-gallon welded steel tank or 150,000-
bolted steel tank prior to distribution.

CARWSP

The Camanche Area Regional Water Supply Project (CARWSP) is a proposed partnership
between three water agencies: AWA, CCWD, and EBMUD. The CARWSP will include
upgrades to the CASS WTP to convert it into a new regional WTP, with a planned 0.5 —
2.5 MGD capacity. The three water purveyors can then distribute the treated water within
their respective service areas around Camanche Reservoir.

As shown in Figure 2-9, the proposed CARWSP project will be implemented in phases as
environmental documentation is completed and funding is available:

e Phase I: Once this phase is complete, CANS service area will be served by the
proposed regional water treatment plant at Camanche South Shore and CANS
WTP can be placed on standby for use in an emergency. Phase I of the project will
require capacity, reliability, and treatment upgrades to convert CASS WTP into a
regional water treatment plant. Also needed is a treated water transmission
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pipeline from the Camanche South Shore area to the North Shore area.
Approximately 6,000 feet of the planned transmission pipeline, that which crosses
the Camanche Reservoir, was constructed during this update period when drought
brought reservoir levels low. Additional pipe will be needed to finish connecting
the future regional WTP to the Camanche North Shore area.

e Phase II: Phase 2 of the project will serve AWA’s water demand of approximately
1.5 MGD (specifically, the Lake Camanche Village portion of their service
area). A definitive construction date is not known at this time.

e Phase III: Phase 3 would serve Calaveras County Water District, specifically, the
portion of their service area that serves the town of Wallace with an estimated
water demand of 0.5 MGD. A definitive construction date is not known at this
time.

As of the writing of this report, permit amendments, agreements between agencies, and
environmental documentation are not complete.

Figure 2-9. Proposed Camanche Area Regional Water Supply Project (CARWSP)
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Walnut Creek WTP

Due to the high quality of the Mokelumne Aqueduct water, and the Briones Reservoir
backup supply, the Walnut Creek WTP was designed and permitted to operate as an in-
line filtration plant. The current maximum permitted capacity of the plantis 115 million
gallons per day (MGD). Pre-treatment consists of the addition of polyaluminum chloride,
cationic polymer, and optional sodium hypochlorite for pre-oxidation. The plant employs
eight gravity filters with dual media (anthracite and sand), which are permitted to operate
at a maximum rate of 8.0 gpm per square foot (gpm/sf) when source water turbidity is
lower than 1.0 nephelometric turbidity unit (NTU). Turbidity is a measurement of the
amount of light scattered by particles in the water. When raw water turbidity is greater
than 1.0 NTU, the filters are limited to a maximum rate of 6.0 gpm/sf. Sodium
hypochlorite and fluoride are commonly added in the combined filter effluent pipe before
the filtered water is delivered to the chlorine contact chamber (CCC) for disinfection.
Sodium hydroxide and ammonia are added to the CCC effluent before water enters the
clearwell. Sodium hydroxide is added to increase pH for corrosion control in the
distribution system, and ammonia is added for chloramine formation which maintains a
stable disinfectant residual in the system for continued pathogen protection.

The backwash water waste stream is discharged into two equalization basins. Anionic
polymerisadded to the backwash waste stream prior to flocculationand sedimentation. The
settled backwash waste stream and the filter-to-waste stream are pumped at a rate up to ten
percent of plant production rate to combine with the raw water for reuse as water supply.
Sludge from the settlingbasin is discharged to a 500,000-gallon sludge detention basin prior
to removal by trucks to the District's waste water treatment plant in Oakland. Supernatant
from the sludge detention basin is periodically returned to the backwash waste stream
equalization basins.

Improvements during this update period include the replacement of reclaim system pumps
in 2018 and the construction of a new bulk ammonia tank in 2019 as part of an ongoing
chemical system safety improvements project.

Several future improvements are planned for Walnut Creek WTP. In 2022, a carbonic acid
(CO,) feed system at the plant intake will be constructed to allow for the suppression of
pH to improve coagulation and disinfection and reduce disinfection by-product formation.
This will be more imperative once the new Pardee Chemical Center is in operation and
raises the pH of the water traveling through the Mokelumne Aqueducts. The District is
also planning to rebuild the four filters on the north end of the plant that are nearing the
end of their useful life. Several chemical system safety improvements are currently in
design and will be constructed in phases over the next several years. The District is
planning pretreatment options to increase the reliability of the in-line plant during poor
influent water quality events caused by droughts, wildfires, algae blooms, and climate
change. The planned pretreatment processes include ballasted flocculation and ozonation.
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Lafayette WTP

Lafayette WTP was designed and permitted to operate as an in-line filtration plant with a
maximum capacity of 35 MGD. During the winter low demand periods, the plant typically
is taken out of service. The Lafayette WTP process train consists of chemical pre-
treatment, filtration, and chemical post-treatment.

Sodium hypochlorite is added to the raw water aqueducts upstream of Lafayette WTP: to
the Lafayette Aqueducts when using the Mokelumne supply, and to the Briones aqueduct
when using the Briones supply. This allows Latayette WTP to meet part of the required
disinfection CT upstream of the plant with chlorine residual contact. Additional sodium
hypochlorite is added to the raw water entering the plant during the rapid mix process for
further disinfection through the plant. Polyaluminum chloride and cationic polymer are
also applied during the rapid mix process for coagulation. The plant has eight declining
rate filters, six of which are dual media (sand and anthracite) filters and approved to
operate at 6 gpm/sqft, and two of which are mono media (sand) filters and approved to
operate at 3 gpm/sqft. Fluoride, sodium hydroxide, and ammonia are added to the water
post-filtration as it flows by gravity through a 48-inch pipe into the clearwell. Sodium
hypochlorite may also be added at this location to boost the chlorine residual entering the
distribution system.

Backwash water from the Lafayette WTP is discharged to the wash water solids handling
facility, which includes an equalization basin, clarifier, and solids storage basin. Anionic
polymer is added to the backwash water waste stream as it is pumped from the
equalization basin to the clarifier. Clarified backwash water is pumped back to the
Lafayette Aqueducts for treatment at Orinda WTP or discharge to San Pablo Reservoir.

In July 2017, the District designed and installed an aeration system in the Lafayette WTP
clearwell to reduce THMs in the treated water. THMs were high during this period due to
unusual water quality from Pardee Reservoir after an extended drought followed by heavy
stormwater runoffin early 2017. The aeration system has since been improved and will be
used as needed to control THMs. Future improvements include a CO, feed system and
chemical system safety improvements.

Orinda WTP

Orinda WTP is an in-line filtration plant with coagulation, dual media filtration, and
disinfection, treating water from the Mokelumne Aqueducts and Briones Reservoir.
Orinda WTP has a permitted capacity of 175 MGD. Sodium hypochlorite is added to the
raw water aqueducts upstream of Orinda WTP: to the Lafayette Aqueducts when using the
Mokelumne supply, and to the Briones aqueduct when using the Briones supply. This
allows Orinda WTP to meet part of the required disinfection CT upstream of the plant
with chlorine residual contact. Additional sodium hypochlorite is added to the raw water
during the rapid mix process for further disinfection through the plant. Polyaluminum
chloride and cationic polymer are also applied during the rapid mix process for
coagulation. Twenty dual media (anthracite and sand) filters are used for filtration; each
filter has a maximum filtration rate of 6.0 gpm/sqft, or 10 MGD. Sodium hydroxide,
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fluoride, and ammonia are added after filtration. Sodium hydroxide is added to increase
pH for corrosion control in the distribution system, and ammonia is added for chloramine
formation which maintains a stable residual in the system for continued pathogen
protection.

The waste-stream (consisting of backwash and filter-to-waste) is pumped into one of two
settling basins, which are operated independently of each other, with a typical detention
time of three to six hours. The supernate is then discharged to San Pablo Creek, which
flows into San Pablo Reservoir, in accordance with the National Pollutant Discharge
Elimination System (NPDES) permit. Sodium bisulfite is added to dechlorinate the
supernate prior to release to San Pablo Creek.

Several improvements have been recently completed or are in design and construction for
Orinda WTP. New filter under drains were installed and a new filter air scour system s in
construction. The programmable logic controller control system was replaced, electrical
upgrades completed, and other maintenance activities were carried out during this update
period. Future improvements in the design phase include an ultraviolet (UV) disinfection
and chlorine contact basin (CCB), carbonic acid (CO,) feed system, and chemical safety
improvements. The UV disinfection and CCB will increase reliability and provide further
redundancy for pathogen inactivation at the treatment plant and eliminate the need to
chlorinate the raw water aqueducts at all times. The CO, feed system will allow for the
suppression of pH to improve coagulation and disinfection and reduce disinfection by-
product formation. The chemical systems safety improvements will address chemical
storage safety and reliability concerns and replace the ammonia eductor feed systemin
Los Altos pumping plant. The District is also evaluating future pretreatment options to
increase the reliability of the inline plant during poor influent water quality events caused
by droughts, wildfires, algae blooms, and climate change.

Process Changes at the WTPs

A summary of major changes at WTPs from 2015 through 2019 are presented below. For
additional information, please refer to individual WTP sections in the pages prior.

PARA WTP:
e The water system classification was changed to non-transient, non-community
water system in 2016.
e A sodium carbonate (soda ash) system was installed and put into servicein 2016
for corrosion control and LCR compliance.
e A GAC adsorber system was installed in 2017 to reduce DBP precursors. The
system is not yet in service.

PACT WTP:
e No major treatment, storage, conveyance, or regulatory upgrades occurred during
the 2020 update period from 2015-2019.
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CASS WTP:

e A new ultrafiltration (UF) treatment plant was put into service in 2018 to replace
the old media filter plant.

e New connections were completed from Pardee Reservoir to CASS WTP via two
turnouts on Mokelumne Aqueducts No. 2 and 3.

e 5,650 ft of raw water pipeline was installed to convey supply from Pardee
Reservoir to CASS WTP.

e 420 ft of raw water pipeline was installed to extend the raw water supply line at
the old WTP to the new WTP.

e A GAC adsorber system was installed in 2019 to reduce DBP precursors. The
system is in service.

e Approximately 6,000-ft of pipeline was installed from Camanche South Shore to
Camanche North Shore in preparation for long-term plans for the future
CARWSP. Pipeline construction is still in progress.

CANS WTP:
e No major treatment, storage, conveyance, or regulatory upgrades occurred during
the 2020 update period.

Walnut Creek WTP
e Reclaim system pumps were replaced in 2018.

e New bulk ammonia tank was installed in 2019 as part of other planned chemical
system safety improvements.

Lafayette WTP
e An aeration system for DBP removal was completed in July 2017. Additional
system appurtenances were installed from 2019-2020.

Orinda WTP
e Electrical system improvements and standby fuel system were upsized in 2017
e The filter under drains were replaced in 2018
e Control system upgrades were installed in 2018 and implemented in 2020.
e An air scour system to improve backwashing is currently under construction.
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Section 3: Watershed Description

Background

The Upper Mokelumne River and Camanche Watersheds lie on the western slope of the
Sierra Nevada Mountains in Alpine, Amador, Calaveras, and San Joaquin Counties. The
total area of both watershedsis 622 square miles. They extend from Round Top Peak
(elevation 10,430 ft), near the crest of the Sierras, to Camanche Reservoir (crest elevation
235 ft), located in the lower western foothills near Clements. Over half of the watershed is
forested land within the Eldorado and Stanislaus National Forests.

Natural Resources, Upper Mokelumne River
Watershed

This section contains detailed descriptions of the Upper Mokelumne River Watershed
geology, soils, vegetation, wildlife, hydrology, general land use, ownership and
jurisdictions. In the hydrology section, graphs show river flows during the 2020 update
period from 2015 to 2019 relative to historic flows. Summaries of climate data for four
upper-basin stations used by the District are also provided.

Location and Nomenclature

The Upper Mokelumne River Watershed is composed of the lands above Pardee Dam
which drain to Pardee Reservoir. The watershed encompasses 579 square miles in Alpine,
Amador, and Calaveras counties. Although referred to in this sanitary survey as a
“watershed”, the Upper Mokelumne River Watershed is designated by the U.S.
Geological Survey (USGS) as a subbasin or 4th level hydrologic unit with an 8-digit
hydrologic unit code (HUC-8), 18040012. Figure 3-1 of this report depicts the subbasin,
the watersheds that comprise the subbasin, and hydrologic features. Descriptions of the
watersheds (5t level hydrologic units or HUC-10) that comprise the Upper Mokelumne
River Watershed are referred to as sub-watersheds in this report and discussed below.
Please note that naming conventions in this report are not consistent with that of the
USGS.

The watershed is bounded in the north by the basins of the American River, Cosumnes
River, and Dry Creek; in the south by the basins of the Stanislaus River, Calaveras River,
and Bear Creek; in the west by Pardee Reservoir; and in the east by the basin of the East
and West Forks of the Carson River. Elevations within the watershed range from about
10,430 feet at Round Top Peak to 568 feet at Pardee Dam.

The river system flows through impressively deep and remote canyons ranging from 1,000
to 4,000 feet in depth. The higher sub-watersheds, above the confluence of the forks -
North, Middle, and South Forks sub-watersheds - are extremely rugged, consisting largely
of granite overlain by volcanics carved into moderate to high relief.
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Figure 3-1. Upper Mokelumne River Watershed, Sub-watersheds, and Camanche Watershed
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Section 3. Watershed Description

The North Fork of the Mokelumne River originates from several high snow courses to the
north and south of Blue Lakes along the crest of the Sierra Nevada at elevations ranging
from approximately 7,500 to 10,400 feet. From here the North Fork flows predominantly
northwest to the junction with Meadow Lake Creek and then changes direction and flows
southwest toward the confluence of the Forks. The North Fork sub-watershed lies partially
within Alpine and Calaveras Counties, but mostly in Amador County. Residential
communities within the North Fork sub-watershed are: Roden Estates, Silverlake Pines,
Robb Park Estates, and Blue Creek Subdivision. The major transportation routes are
Highways 26 and 88. The North Fork drains approximately 373 square miles or two-thirds
of the total area of the upper Mokelumne River basin. Note that USGS subdivides the
North Fork into two 10-digit hydrologic units: Lower North Fork (1804001204) and
Upper North Fork (1804001201). For the purposes of this section, the Lower and North
Fork HUC-10 watersheds are demarcated in the figures but are combined and discussed as
the North Fork of the Mokelumne River.

The Middle Fork Mokelumne River watershed (1804001203) is approximately 78 square
miles and lies entirely within Calaveras County between the North Fork and South Fork of
the Mokelumne River. The major communities in the Middle Fork sub-watershed include
West Point, Wilseyville, Lily Valley, and Lynn Park Estates. State Highway 26 passes
through its western boundary connecting West Point and Wilseyville.

The South Fork Mokelumne River watershed (1804001202) is approximately 78 square
miles and lies entirely within Calaveras County. Major communities within the South
Fork sub-watershed include Wilseyville, Railroad Flat, and Glencoe. There are no major
transportation routes through this sub-watershed area, except for Highway 26, which
crosses the South Fork of the Mokelumne River. Highway 26 is a local thoroughfare
extending from West Point to Mokelumne Hill.

The Main Stem Mokelumne River watershed (1804001208) -- from the confluence of the
North and South Forks to Pardee Dam - lies in Amador and Calaveras Counties. This
watershed is approximately 50 square miles. It begins at the confluence of the North and
South Forks of the Mokelumne River at an elevation of approximately 900 feet and
extends downstream 20 miles southwesterly to Pardee Reservoir. Highway 49 is the main
transportation route through the watershed area. The major residential communities
located in the Main Stem sub-watershed are Mokelumne Hill and Paloma. Note that the
USGS designates this area as the Upper Mokelumne River Watershed. The naming
conventions in this report are not consistent with that of the USGS. As mentioned this
report, the Upper Mokelumne River Watershed refers to Upper Mokelumne Subbasin as
designated by the USGS.

Geology

The Upper Mokelumne River Watershed is located in the Sierra Nevada Geomorphic
Province and is characterized by three major lithologic groups -- Paleozoic metamorphic
rocks, granitic rocks of the Sierra Nevada batholith, and Tertiary volcanic rocks. A
general geologic map of the watershed is depicted in Figure 3-2.
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Figure 3-2. Upper Mokelumne River and Camanche Watersheds - Geologic Map
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Mzv: Metavolcanic rocks (Mesozoic) - Undivided
Mesozoic volcanic and metavolcanic rocks.
Andesite and rhyolite flow rocks, greenstone,
volcanic breccia and other pyroclastic rocks; in
part strongly metamorphosed. Includes volcanic
rocks of Franciscan Complex: basaltic pillow
lava, diabase, greenstone, and minor pyroclastic
rocks.

gr-m: Mixed rocks (Mesozoic to pre-Cambrian) -
Granitic and metamorphic rocks, mostly gneiss
and other metamorphic rocks injected by granitic
rocks. Mesozoic to Precambrian.

J: Marine sedimentary and metasedimentary
rocks (Jurassic) - Shale, sandstone, minor
conglomerate, chert, slate, limestone; minor
pyroclastic rocks.

gr!, grMz: Plutonic rocks (Mesozoic) - Mesozoic
granite, quartz monzonite, granodiorite, and
quartz diorite.

Pz: Marine sedimentary and metasedimentary
rocks (Paleozoic) - Undivided Paleozoic
metasedimentary rocks. Includes slate,
sandstone, shale, chert, conglomerate,
limestone, dolomite, marble, phyllite, schist,
hornfels, and quartzite.

Mc: Nonmarine (continental) sedimentary rocks
(Miocene) - Sandstone, shale, conglomerate, and
fanglomerate; moderately to well consolidated.

gb: Plutonic rocks (Mesozoic) - Gabbro and dark
dioritic rocks; chiefly Mesozoic.

Qg: Nonmarine (continental) sedimentary rocks
(Pleistocene-Holocene) - Glacial till and
moraines. Found at high elevations mostly in the
Sierra Nevada and Klamath Mountains.

QPc: Nonmarine (continental) sedimentary rocks
(Pleistocene-Holocene) - Pliocene and/or
Pleistocene sandstone, shale, and gravel
deposits; mostly loosely consolidated.

Tc: Nonmarine (continental) sedimentary rocks
(Tertiary) - Undivided Tertiary sandstone, shale,

conglomerate, breccia, and ancient lake deposits.

Ti: Volcanic rocks (Tertiary) - Tertiary intrusive
rocks; mostly shallow (hypabyssal) plugs and
dikes.

Tv: Volcanic rocks (Tertiary) - Tertiary volcanic
flow rocks; minor pyroclastic deposits

Tvp: Volcanic rocks (Tertiary) - Tertiary
pyroclastic and volcanic mudflow deposits.

um: Plutonic rocks (Mesozoic) - Ultramafic rocks,
mostly serpentine. Minor peridotite, gabbro, and

diabase; chiefly Mesozoic.
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Section 3: Watershed Description

Paleozoic metamorphic rocks crop out prominently in the Western Sierra Foothills. These
highly variable and complex deformed rocks are the result of low-grade metamorphism of
argillaceous sedimentary and volcanic rocks. This formation includes lenses of
recrystallized limestone and dolomite with some quartz- mica schist, graphitic schist,
metachert, quartzite, and slate. Road cut observations made by PG&E in 1981 in the
project area indicate that weathering may be quite variable within relatively small areas.
The rocks have been assigned to the Calaveras Complex and the Shoo Fly Complex.

Granitic rocks of probable Jurassic age underlie the Sierra Nevada and intrude the
metamorphic rocks of the study area. Equigranular, medium-grained, granodiorite
comprises the most common lithology. True granites are not present in adequate quantity,
and the percentage of mafic minerals varies. The granitic rocks in the area have weathered
unevenly to depths ranging from a few feet to over 100 feet.

Tertiary volcanic rocks are present on ridge tops and probably once formed a thick
sequence of pyroclastic rocks over the project area. These rocks have been assigned to the
Mehrten Formation and the Valley Springs Formation. They consist of andesitic detritus,
mudflows, massive andesite, sand and gravel. Only erosional remnants remain in the
upper watershed. A thick unit of welded rhyolite tuff of the Valley Springs Formation
crops out on the hill just east of the Licking Fork. The Valley Springs Formation is
Miocene in age and is composed of a series of interbedded, light-colored vitric tuff and
welded tuff units. Five small, flow-banded dacitic and rhyodacitic volcanic domes of
Miocene-Pliocene age occur along the Melones fault near Mokelumne Hill.

A series of northwest trending faults form a 30- to 50-mile-wide band of rocks that
parallels the Sierra Nevada Range. Collectively called the Foothills fault system, the faults
can be subdivided into two fault zones -- the Bear Mountains and Melones zones. The
area has little recent history of fault movement and few epicenters larger than 3.5 have
occurred in the area since 1910. However, it is located in Seismic Zone 3, where damage
potentials are considered to be major. The Calaveras, San Andreas, and Genoa Faults are
all capable of producing earthquakes over magnitude 7.0 that could adversely affect the
infrastructure of the Upper Mokelumne River Watershed.

Soils

Upper Mokelumne River Watershed soils represent two basic groups -- 1) those in the

higher elevations of the Sierra Nevada above the confluence of the North, Middle, and
South Forks and 2) those in the lower elevations of the Sierra Nevada and its foothills

below the confluence of the Forks along the Main Stem.

North, Middle, and South Fork Soils: The higher elevations of the Upper Mokelumne
River Watershed, above the confluence of the forks, have shallow-to-deep, medium-
textured-to-stony soils. Most have weathered from metasedimentary or granitic rock and
are located in a variety of topographic settings ranging from ridge tops to steep canyon
sides. Five soil associations are present in these higher elevations.
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Section 3: Watershed Description

Mariposa-Josephine-Sites Association: These soils range from shallow to very deep, they
are generally very rocky, or are gravelly- silt loams, and loams. Soils of this association
are found on rolling hills and sharp parallel ridges at elevations near 1,200 feet, and on
higher mountainous uplands; on parent materials derived from metasedimentary rocks.

Holland-Musick-Chaix Association: These soils are commonly very rocky, micaceous,
porous, and very deep. They consist of well-drained coarse, sandy loam to very rocky,
coarse sandy loam. Most soils were formed from parent materials derived from granitic
rocks such as granodiorite. Soils of this association are found on both rolling and smooth
terrain, at elevations exceeding 1,600 feet. The Chaix series are well drained, very rocky,
coarse sandy loams (usually 24 to 40 inches deep) which overlie granite and occur from
2,000 to 4,000 feet in elevation. The Musick series (greater than 48 inches deep) occur
between the elevations 0f 2,000 and 5,000 feet, over igneous rocks.

Main Stem Mokelumne River Sub-Watershed: Soils found in the Main Stem Mokelumne
River sub-watershed consist of generally shallow to moderately deep, medium-textured
and stony soils. Most are weathered from fractured metamorphic rocks and granite. Deep
loamy soils have developed on gently rounded ridges underlain by granitic rocks, on
occasional gently sloping table-top ridges underlain by volcanic flow deposits, and on
sharp ridges underlain by schists and slates. Three soil associations are present within the
Main Stem sub-watershed.

Auberrv-Ahwahnee-Sierra Association: These soils are well-drained coarse, sandy loams
and sandy loams formed in materials weathered from granitic rocks The Auberry Series is
generally found at elevations between 700 and 1,800 feet where granite is between 40 and
60 inches deep. The Ahwahnee Series are coarse, sandy loams to very rocky, coarse,
sandy loams located where granite bedrock lies 24 to 40 inches deep, between 500 to
2,500 feet elevations. The Sierra Series are found at elevations between 1,000 and 2,000
feet where underlying granite is from 40 to 60 inches deep.

Auburn-Argonaut Association: These soils consist of well-drained silt loams to gravelly
loams, formed in materials weathered from basic and metasedimentary rocks
characteristic of this association. The Auburn Series is a heavy subsoil variant consisting
of cobbly, clay loam. It has formed 8-to 27-inch soil layers above vertically tilted schists
and associated rocks of the Calaveras Formation at elevations between 1,000 and 1,700
feet. The Argonaut Series have formed over metabasic or basic rocks.

Boomer-Auburn Association: These soils consist of well-drained silt loams and gravelly
loams formed from weathered basic igneous rocks or metasedimentary rocks. The Boomer
Series is a very rocky loam ranging from 24 to 52 inches thick above basic schists at
elevations of 1,000 to 3,500 feet. The Auburn Series is a heavy subsoil variant consisting
of cobbly, clay loam. It lies in 8- to 27- inch layers above vertically tilted schists and
associated rocks of the Calaveras Formation at elevations between 1,000 and 1,700 feet.

Mokelumne River Watershed Sanitary Survey 2020 Update 3-6



Section 3: Watershed Description

Vegetation

The Upper Mokelumne River Watershed features vegetative communities typical of the
Sierra Nevada Mountains and foothills. Ponderosa pine predominates on dry sites between
2,000 and 5,000 feet in elevation. Black oak is abundant in the lower canyons. Mixed
conifers are most common in moist areas between 3,000 and 6,000 feet. White fir is the
most common coniferous species of northern exposures at the higher elevations.

Open annual grasslands, dense oak woodlands, and oak savannah communities are
common at the lower elevations. Sub-dominant vegetation types include chaparral and
riparian scrub communities. Canyon chaparral, which is limited by the steep, rocky
terrain of the canyon walls, includes Mariposa manzanita, buckbrush, and poison oak.

The banks of the Mokelumne River and its perennial tributaries support the bulk of the
Upper Mokelumne River Watershed riparian vegetation, although several of the
ephemeral tributaries support minor riparian communities. The riparian zones are limited
to narrow strips along waterway embankments. Hydrophilic, deciduous trees and shrubs,
such as alders, dogwoods, and willows, are typical of the riparian communities.

As part of the year 2000 watershed assessment conducted by Sierra-Pacific Industries,
vegetation communities were identified based on elevation within the Upper Mokelumne
River Watershed. An overview of the vegetation documented in the Sierra-Pacific
watershed assessment is provided as follows:

Subalpine Conifer: The subalpine conifer vegetation community includes fragmented
forests of foxtail, limber, and whitebark pines interspersed with shrublands, meadows, and
riparian corridors. It occupies areas above elevations of 8,500 to 9,000 feet, depending
upon aspect. This vegetation type occurs on approximately 6 percent of the Upper
Mokelumne River Watershed.

Jeffery Pine: The Jeffery pine vegetation community forms an open layer, usually
between 40 to 70 percent crown closures, over a lower canopy of hardwoods that usually
has less than 50 percent crown closure. A shrub layer is common on most Jeffery pine
sites. Aspen commonly dominate the lower canopy layer and huckleberry oak, manzanita,
and mountain misery are common shrubs. The Jeffery pine vegetation community occurs
downslope of the subalpine conifer type and upslope of the mixed conifer type. It occupies
approximately 1 percent of the Upper Mokelumne River Watershed.

Lodgepole Pine: The lodgepole pine forest generally forms open stands downslope of the
subalpine conifer type, beginning at elevations of about 6,500 feet, depending upon
aspect. Lodgepole pine occupies the dryer areas in this elevation band. It overwhelmingly
dominates these sites, forming nearly pure stands on over 80 percent of the sites.
Occasional associates include aspen and mountain hemlock. The lodgepole pine forest
generally has little understory. This vegetation community occupies approximately 2
percent of the Upper Mokelumne River Watershed.
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Red Fir: The red fir forest generally occupies wetter areas downslope of the lodgepole
pine zone, beginning at elevations of about 6,000 feet, depending upon aspect. Red fir
dominates north slopes and higher elevations, where conditions are colder and wetter.
Mature stands are generally monotypic, with very few other species in any layer. High
fuel loads are common. This vegetation community occupies approximately 10 percent of
the Upper Mokelumne River Watershed.

White Fir: White fir vegetation has historically been considered a phase of the mixed
conifer type. It is characterized by a nearly monotypic, even-aged overstory. It sometimes
associates with sugar pine, incense cedar, and red fir. The understory is usually sparse,
with high levels of downed wood. It grows downslope of the mixed red fir zone,
beginning at about 5,500 feet. It may be intermixed with the red fir vegetation species at
the boundary between these two zones. White fir forests occupy approximately 15 percent
of the Upper Mokelumne River Watershed.

Mixed Conifer: The mixed conifer forests are a mixture of ponderosa pine, sugar pine,
white fir, incense cedar, Douglas fir, and black oak. Ceanothus and manzanita grow in
openings. The mixed conifer vegetative species occupy areas downslope of the white fir,
beginning at elevations of about 4,000 feet, depending on aspect. Mixed conifer forests
occur on approximately 25 percent of the Upper Mokelumne River Watershed.

Ponderosa Pine: The ponderosapine vegetation includes ponderosa pine, sugar pine, and
incense cedar. Canyon live oak, black oak, and manzanita are also common. Ponderosa
pine species grow downslope of the mixed conifer zone, beginning at about 2,000 feet.
They are often near, or intermixed with, chaparral or oak woodland. Ponderosa pine
vegetation communities occupy approximately 14 percent of the Upper Mokelumne River
Watershed.

Montane Hardwood and Montane Harwood Conifer: These low to mid-elevation
vegetative species contain the highest biodiversity of the Sierra Nevada. Common species
include blue oak, interior live oak, canyon live oak, and valley oak. At higher elevations
they include California buckeye, digger pine, ponderosa pine, and black oak. Willows,
California sycamore, cottonwoods, and white alder grow in riparian areas. Non-native
annual grasses have largely replaced native perennial grasses and herbaceous species.
These vegetative species occupy approximately 6 percent of the Upper Mokelumne River
Watershed.

Chaparral: Chaparral is a diverse vegetation community dominated by shrubs. It occurs
in a wide variety of ecological conditions but generally on dryer slopes, where it may
border or be intermixed with the black oak, ponderosa pine, or mixed conifer zones.
Evidence indicates that its occurrence is strongly correlated with fire regimes. This
vegetation community occupies approximately 8 percent of the Upper Mokelumne River
Watershed.

Grasslands: Grasslands, dominated by annual grasses, occupy approximately 2 percent of
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the Upper Mokelumne River Watershed generally on the lowest elevations. Lands
surrounding the Pardee Reservoir are predominantly grasslands.

Wildlife

The Eldorado National Forest provides habitat for approximately 340 species of wildlife.
This total includes 202 bird species, 79 mammal species, 20 fish species, 24 reptile
species, and 15 amphibian species. The Stanislaus National Forest provides habitat for
approximately 343 wildlife species. Reptiles, amphibians, birds, fish and mammals of all
size ranges are located in the aquatic and upland communities of the Upper Mokelumne
River Watershed. Some of the larger mammals include the mountain lion, black-tailed
deer, and black bear. Smaller mammals include the western grey squirrel, racoon, muskrat
and brush rabbit.

As documented in the year 2000 watershed assessment conducted by Sierra Pacific
Industries, 33 wildlife species (seven amphibian and reptile species, 13 bird species, one
fish species, five mammal species, and seven invertebrate species) of special status and/or
concern potentially occur in the Upper Mokelumne River Watershed. The principal
sources consulted for the description of target species -- special status species -- included
the California Natural Diversity Database (CNDD); California Wildlife Habitat
Relationships; publications by California Native Plant Society; reports on Status of Sierra
Nevada and other relevant references. Of the 33 special status wildlife species potentially
occurring in Upper Mokelumne River Watershed, ten species are listed as federal and/or
state endangered or threatened species. These endangered or threatened speciesinclude
the California red-legged frog, bald eagle, great gray owl, willow flycatcher Lahontan
cutthroat trout, Sierra Nevada red fox, California wolverine, vernal pool fairy shrimp (two
sub-species), and valley elderberry longhorn beetle. Based on vertebrate species
distribution information, the California red-legged frog, bald eagle, great gray owl, willow
flycatcher, and Sierra Nevadared fox are species of special status to be considered for
habitat management and/or distribution minimization.

Drainage Basins

The watershed encompasses an area of approximately 579 square miles above Pardee
Dam. This area is divided into four sub-basins: the North Fork (373 sq. mi.), Middle
Fork (78 sq. mi.), South Fork (78 sq. mi), and the Main Stem (approximately 50 sq. mi).
It is approximately 60 miles long and ranges from a mile and a half in width at its
narrowest point to 17 miles at its widest. In addition to the Main Stem of the Mokelumne
River which drains into Pardee Reservoir, three major forks (tributaries) comprise the
upper reaches of the Mokelumne River -- North, Middle, and South Forks.

North Fork Drainage Basin. The North Fork is the major tributary flowing some 55
miles from its source at the crest of the Sierras to its confluence with the South Fork near
West Point. Elevations within the North Fork sub-watershed range from 10,430 feet at
Round Top Peak to 900 feet at the confluence with the Middle Fork of the Mokelumne
River. Major tributaries to the North Fork include: Blue Creek which is fed by Upper and
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Lower Blue Lakes (elevation 8,000 ft) and by Twin Lake; Meadow Creek which flows
from Meadow Lake (elevation 7,800 ft); Summit Creek; the Bear River which flows
through Upper Bear (elevation 5,900 ft) and Lower Bear (elevation 5,820 ft) reservoirs;
and Tiger Creek. Flow in the North Fork is regulated by Pacific Gas and Electric's
(PG&E) Mokelumne River Project which is located upstream of Pardee Dam.

Middle Fork Drainage Basin. The Middle Fork of the Mokelumne River flows about 22
miles from its headwaters in Stanislaus National Forest at elevation 7,200 feet near Baily
Ridge to join the South Fork about one mile upstream of'its confluence with the North
Fork. The elevation of the Middle Fork sub-watershed ranges from 7,380 feet on the
eastern boundary to 900 feet at the confluence with the North Fork of the Mokelumne
River. The major tributaries are Forest Creek, which enters the Middle Fork about 2.5
miles east of Wilseyville, and Bear Creek, which flows into the Middle Fork about one
mile east of Wilseyville. Schaads Reservoir (1,800 acre-foot capacity) partially regulates
streamflow on the Middle Fork.

South Fork Drainage Basin. The South Fork flows about 24 miles from its headwaters in
Stanislaus National Forest near elevation 7,000 feet between Summit Level Ridge and
Bailey Ridge to its confluence with the North Fork. The elevation range within the South
Fork sub-watershed varies from approximately 7,000 feet on the top of the ridge at the
eastern border to about 1,200 feet at the confluence with the Middle Fork. Licking Fork is
the major tributary and joins the South Fork about one mile southeast of Wilseyville or
four miles upstream of its confluence with the Middle Fork.

Main Stem Drainage Basin. The Main Stem of the Mokelumne River begins 17 miles
upstream of Pardee Dam at the confluence of the North and South Forks. It flows
southwest through the foothills in a narrow valley, passes PG&E's Electra Powerhouse,
flows under Highway 49 near the community of Mokelumne Hill, and enters Pardee
Reservoir about two miles downstream of the Highway 49 bridge. Elevations within the
Main Stem sub-watershed range from 3,012 feet near Alabama Hill on the east border of
the basin to 568 feet at Pardee Reservoir. There are no significant tributaries within the
Main Stem sub- watershed. The only other inflows to Pardee Reservoir are from overland
flow or ephemeral streams. Pardee Reservoir has a gross storage capacity of about
197,950 ac-ft at its maximum pool elevation of 568 feet.

Appendix 3-1 contains two river maps showing approximate river miles above the top of
Pardee Reservoir.

Precipitation and Evaporation

Figure 3-3 shows the locations of important climate stations for the Upper Mokelumne
River Watershed, including those that make up the 4-Station Average, indicative of
rainfall in the watershed: Caples Lake, Salt Springs Powerhouse (PH), Tiger Creek PH,
and Calaveras Big Trees. Figure 3-4 shows the 4-Station average total monthly total
monthly precipitation from 2015 to 2019, along with the historical 1930 through 2019
monthly precipitation average.
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Flgure 3-3 Upper Mokelumne River Watershed Climate and Gauglng Statlons
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Section 3: Watershed Description

Figure 3-4. Upper Mokelumne Watershed 4-Stations Average Precipitation ¢
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The average annual precipitation during the 2015-2019 period was 54.8 inches, based on
the Mokelumne Basin 4-Station average, higher than the historical (1930-2019) average of
48.3 inches. Precipitation was significantly higher than average in 2017 and 2019 (73.0
and 69.7 inches, respectively), and significantly lower than average in 2015 (34.5 inches).

Winter precipitation above 5,000 feet elevation usually occurs as snow, while at lower
elevations precipitation occurs more commonly as rain or sleet. Most of the Middle Fork,
South Fork, and Main Stem sub-basin area lies below 5,000 feet elevation. Cumulative
seasonal snowfalls above 6,000 feet typically approach 400 inches, with compacted snow
depths attaining 100 inches or more at densities varying from 35 to 50 percent water.
However, warming temperature trends are expected to increase the snowline to higher
elevations with more precipitation occurring as rain rather than snow.

Local Runoff and Diversions

Stream flow in the Mokelumne River is modified by upstream diversions and regulated by
reservoir storage operations for hydroelectric power generation and water supply as
discussed in Section 2. Figure 3-5 is a schematic depicting the diversions and storage of
Mokelumne River water in the Upper Mokelumne River Watershed. Peak runoff in the
Upper Mokelumne Watershed normally occurs during the spring snowmelt season from
March through June and then tapers off during the summer to minimum flows in late
summer or fall. Figures 3-6 and 3-7 depict flows along the Mokelumne River and its
tributaries and are discussed below.
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Figure 3-5. Mokelumne River Releases, Diversions, and Losses
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Section 3. Watershed Description

Figure 3-7. Mokelumne River, Main Stem Monthly True Natural Flows and Regulated Flows“

A. Unimpaired True Natural Flow (Computed), This Update Period (2015 through 2019) and
Average Historical (1930 through 2019)
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Section 3. Watershed Description

North Fork Sub-Watershed: PG&E operates a network of storage reservoirs and
diversion facilities on the North Fork. Water storage in the reservoirs tends to reduce and
retard peak flows and raise minimum flows downstream. Flow rates in the lower portion
of the North Fork sub-watershed are governed by release rates from PG&E’s Salt Springs
Reservoir. The largest flows occur during April, May, and June during a typical year,
when the reservoirs are unable to contain snowmelt from the upper reaches of the sub-
watershed. Minimum flow releases required by the Upper Mokelumne Project FERC
license range from natural stream-flow (which is highly variable depending on the season)
to 10 cubic feet per second (cfs). The Central Amador Water Project of Amador Water
Agency draws from the rainfall and snowmelt from the North Fork Mokelumne River and
Bear River stored in the PG&E’s Tiger Creek Regulator Reservoir. Effects of the flow
regulation on true natural flow is discussed more thoroughly in the Main-stem Sub-
Watershed subsection below.

Middle Fork Sub-Watershed: Figure 3-6A depicts the monthly variation in discharge for
the Middle Fork of the Mokelumne River at West Point (USGS Station 11317000). Flows
from the upstream tributaries, Forest Creek and Bear Creek, are also included at this
station. This figure shows the historical average flow over the past 89 years and monthly
flow for the five year update period from January 2015 to December 2019. Monthly flows
ranged from a minimum of 107 acre-feet in September 2015 to 57,000 acre-feet in
February 2017. The highest monthly flows in the Middle Fork of the Mokelumne River
typically occurred during the months of March through May.

Calaveras County Water District (CCWD) diverts water primarily through a gravity
diversion on Bear Creek, approximately six miles above the confluence with the Middle
Fork. To supplement its raw water supply, CCWD maintains a contract with Calaveras
Public Utility District (CPUD) to purchase additional water from the Middle Fork through
Schaads Reservoir. Schaad's Reservoir (Middle Fork Reservoir), which is operated by
CPUD is the only significant storage reservoir on the Middle Fork. Schaads Reservoir has
a capacity of 1,740 acre-ft. Itis located six miles upstream, of the West Point gaging
station. Based on surface water records provided by the USGS, maximum output from the
Schaads powerplant is 35 cfs. According to Tudor Engineering Company (September
1983), its effect on monthly flows in the Middle Fork is negligible.

South Fork Sub-Watershed: Figure 3-6B depicts the monthly variation in discharge for
the South Fork Mokelumne River near West Point (USGS Station 11318500). This figure
shows the historical average flow over the past 89 years and monthly flow for the five
year update period from January 2015 to December 2019. Monthly flowsranged from a
minimum of 14 acre-feet in September 2015 to a maximum of 67,000 acre-feet in
February 2017. The highest monthly flows in the South Fork of the Mokelumne River
typically occurred during the months of March through May.

CPUD diverts water at the diversion dam, located downstream of the confluence of the
Licking Fork and South Fork of the Mokelumne River, to Jeff-Davis Reservoir. Jeff-Davis
Reservoir has a storage capacity of 2,000 acre-feet (AF) and supplies the Jeff Davis Water
Treatment Plant

Mokelumne River Watershed Sanitary Survey 2020 Update 3-16



Section 3. Watershed Description

Main Stem Sub-Watershed: Flows from all forks of the Mokelumne River reach the
gauging station at Mokelumne Hill (USGS Station 11319500) before entering Pardee
Reservoir. Figure 3-6C depicts monthly flows at Mokelumne Hill near Highway 49. This
figure shows the historical average flow over the past 89 years and monthly flow for the
five year update period from January 2015 to December 2019. For this update period,
monthly flows ranged from a minimum of 4,300 acre-feet in January 2014 to a maximum
of 388,000 acre-feet in February 0of2017. The highest monthly flows in the Mokelumne
River typically occurred during the months of April and May.

Flows into Pardee are regulated by upstream reservoirs and hydroelectric power plants.
Figure 3-7A shows the true natural flows computed for the five-year update period and the
monthly average true natural flows during the historical period (1930 to 2019). Figures 3-
7B and 3-7C show a comparison of the annual variation of true natural flow with
measured flow, for the update period and historically, respectively. The upstream
diversions attenuate the maximum and minimum true natural flow fluctuations.

Both Amador Water Agency (AWA) and Jackson Valley Irrigation District (JVID) draw
supply from reservoirs in the Main Stem. AWA diverts Mokelumne River water from
Lake Tabeaud through the Amador Canal and from the Tiger Creek Afterbay. As
discussed in Section 2, AWA is planning to phase out the Amador Canal as a raw water
conveyance facility and is currently using it only to serve raw water to customers living
along the canal. Since 2007, AWA’s Amador Transmission Pipeline has connected Lake
Tabeaud to Tanner Reservoir. Water supply for JVID is diverted to Lake Amador from
Jackson Creek or from the Mokelumne River via a pipeline at the Jackson Creek Spillway
Dam on the north arm of Pardee Reservoir. JVID treats water from Pardee Reservoir in
the 175 gpm Lake Amador Resort Area (LARA) treatment plant.

Land Uses

The Upper Mokelumne River Watershed comprises approximately 370,000 acres (579
square miles). Based on the most recent county general plans, the vast majority of this
upper watershed consists of open-space and forestland with large tracts of designated
wilderness and small concentrations of residential development. There are only very
small amounts of agriculture (mainly orchards and vineyards) and a few areas dedicated to
recreational development. There are very few areas devoted to industrial or commercial
use, mostly along Highway 26 near Mokelumne Hill and West Point. Table 3-1
summarizes the predominant land uses identified within Upper Mokelumne River
Watershed. Figure 3-8 complements Table 3-1 by depicting the spatial distribution
predominant land uses identified. Appendix 3-2 tabulates how general plan designations
were consolidated into the categories shown in Table 3-1.

Most of the intensely developed areas within the Upper Mokelumne River Watershed are
residential communities. As shown in Figure 3-8, the majority of these areas are located in
the lower elevations of the sub-watershed areas of the Middle Fork, South Fork, and Main
Stem of the Mokelumne River. Table 3-2 summarizes both historical and projected
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Section 3. Watershed Description

watershed populations by county for the decades from 2010 through 2060. Current
growth projections vary around negative 0.3 percent per year over the next 5 years. The
county-wide population growth rates may not be representative of growth within the

Upper Mokelumne Watershed. Most of the faster-growing areas in Amador and

Calaveras counties fall outside the watershed boundaries. Table 3-3 presents an estimate
of the total population within the Upper Mokelumne River Watershed based on the 2010
Census GIS dataset overlaid on the watershed boundary. The total population in the

watershed in 2010 was estimated at 8,647 persons living in 5,589 homes.

Table 3-1. Land Use in the Upper Mokelumne River Watershed ¢ b

Land Use Alpine Amador Calaveras | El Dorado Mokelumne Watershed
(acres) (acres) (acres) (acres) (acres) (percent)

Natural Resources 20,000 90,050 158,501 847 269,398 72.8%
Residential 0 1,616 1,781 0 3,397 0.9%
Commercial 0 8 479 0 487 0.1%
Industrial 0 14 47 0 61 0.0%
Mixed Use 0 171 115 0 286 0.1%
Recreation 2,000 4,298 25 0 6,323 1.7%
Wilderness 61,000 21,927 0 0 82,927 22.4%
Public Facility 0 22 628 0 650 0.2%
Mineral Resource 0 994 0 0 994 0.3%
Other 0 784 4,473 0 5,257 1.4%
Unspecified 0 360 0 0 360 0.1%

Total 83,413 120,244 166,050 847 370,141 100.0%

a. Data was compiled from General Plan GIS data from Amador County (September 2020), Calaveras County (January 2019), and
El Dorado County (estimated 2015). Alpine County data was generated from georeferenced land use raster data from the county’s
general plan PDF document (March 2017). Alpine County land use data is highly approximate; acreage is therefore rounded to
the nearest thousands. Land use designations from the respective general plans were consolidated into the categories listed in
Table 3-1. See Appendix 3-2 for relationships between general plan land use designations and land use categories in Table 3-1,

b. GIS databases between agencies do not overlap perfectly. The total acreage in this table sums to 370,141 ac, which is 0.13% less

than the EBMUD-defined area ofthe Upper Mokelumne Watershed (370,613 ac).

Table 3-2. Population Projections by Decade for Each County in the Watershed ¢

Projected Population
County
2010 2015 2020 2030 2040 2050 2060
Alpine 1,175 1,154 1,117 1,060 958 823 764
Amador 37,682 36,385 38,531 40,160 40,651 41,419 43,691
Calaveras 45,542 44,907 44,289 42,608 39,186 35,688 34,122

a. Sources: Current Census data from California Department of Finance. Projections prepared by Demographic Research Unit,

California Department of Finance, January 2020. http://www.dof.ca.gov/Forecasting/Demographics/Projections/

Table 3-3. Estimated Populations and Number of Homes
within the Upper Mokelumne River Watershed in 2010 ¢

Sub-watershed Population Number of Homes
North Fork 2,756 2,286
Middle Fork 1,865 1,146
South Fork 1061 688
Main Stem 2,965 1,469

Total 8,647 5,589

a. Source: 2010 Census data and GIS analysis.
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Section 3. Watershed Description

Land Ownership and Jurisdictional Authority

Including the District, six major institutional landowners and several major private
landowners have been identified in the Upper Mokelumne River Watershed. The major
landowners are listed in Table 3-4. Ownership is divided approximately as follows: Sierra
Pacific Land & Timber Company (SPI) - 23 percent, U.S. Forest Service (USFS) - 21
percent, Federal, but not classified under USFS - 8 percent, Bureau of Land Management
(BLM) - 6 percent, the District - 3 percent, Pacific Gas & Electric Company (PG&E) -2
percent, and others - 37 percent.

Table 3-4. Major Landowners in the Upper Mokelumne River Watershed “ b

Sub-Basin BLM | EBMUD | PG&E SPI USFS (F)J;‘z:al Other | Total
Main Stem 2,104 10,973 881 0 0 438| 17,152| 31,548
North Fork (Lower) 9,414 ol 2879 34870 48578|  7,063|  9.889| 112,694
North Fork (Upper) 3,904 ol 2,679 0| 16450 20,932 82.274| 126,240
North Fork 13,319 ol 5558 34870 65029 27.995| 92,163 238,934
Middle Fork 3,437 0 o| 26225 9,075 0| 11.446| 50,183
South Fork 4,300 0 o| 24268 6856 0| 14.671] 50,095
Total Acres 23,160 10,973| 6,439 85363 80,960\ 28,433 135431| 370,759
:@;Z;iﬁ Upper 6.2% 3.0% 1.7%|  23.0%| 21.8% 77%|  36.5%| 100.0%

a. Source: GIS Analysis of Amador County parcel data (Feb 2020), Calaveras County parcel data (Feb 2020), E1
Dorado Parcel Data (estimated 2015), U.S. Geological Survey Gap Analysis Program (2018), Alpine County
ownership data (accessed 2020), U.S. Geological Survey and Natural Resources Conservation Service Watershed
Boundary Dataset (2013), and EBMUD GIS data. Data retrieved from internal geodatabases or United States
Department of Agriculture Geospatial Data Gateway (accessed 2020).

b. GIS databases between agencies do not overlap perfectly. The total acreage in this table sums to 370,759 ac, which is 0.04%
greater than the EBMUD-defined area of the Upper Mokelumne Watershed (370,613 ac).

Figure 3-9 shows land ownership in portions of Alpine County, Amador County, and
Calaveras County that fall within the boundaries of the Upper Mokelumne Watershed.
Note that SPI is one of the largest lumber producers in the United States, and that they
own a very large band of mid-elevation land encompassing much of the Middle and South
Fork watershed land. Figure 3-10 shows forest administrative boundaries within and near
the Upper Mokelumne Watershed, primarily the Eldorado and Stanislaus National Forests
in the upper elevations in the eastern watershed.

There are at least 38 private landowners within the Upper Mokelumne River Watershed
with more than 160-acre holdings. In addition to these landowners, there are three
counties (Alpine, Amador, and Calaveras) and four utilities (AWA, CPUD, CCWD, and
JVID) with major jurisdictional authority. Jurisdictional authority is important to the
District in managing watershed lands, particularly with the lands which are not owned by
the District. Land use controls for water quality protection are an important management
technique and are discussed in Section 6.
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Flgure 3- 9 Upper Mokelumne River Watershed Land Ownershlp
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Figure 3-10. Upper Mokelumne River Watershed Forest Admmlstratlve Boundaries

Eldorado National Forest

Humboldt-Toiyabe National
Forest

Lake Tahoe Basin
Management Unit

Stanislaus National Forest

f@v?‘n;ﬂo‘n« A

$ Lake!

V4
2
'\‘__i,mnd

’
oy 2By b
s
5l

@7

rﬁ-"
-

e

o PRl

\

-~

§ e .—a&-s

Cala veras

_—— e L e

el
-
LR R

v’A°.¢'

s
Pl

pamm -

z

’-
#24

4 #
N
i

DMokelumne Watershed DMain Stem and Camanche
DCamanche Watershed D Middle Fork

Waterbody D South Fork

Named Streams -Lower North Fork

Rivers and Creeks -Upper North Fork

|_- _-| County

Salt
“Sprin gs\ A

.
AN ARG

-

~e
N7 o e
e = o ot

= - -
L BT ST

e )( : {I
Caples Plike
v 3
, ,%éé
“Upper;

7, ‘Blue Lakery, e’

?

Q)

# e

W

g~ Lower+
wLakevO’

‘Iﬂlue 1 ake

Donnells' Res
NG
108/ "
e

b v
) gl NG

Tuolumne s

b4
A

M o', 2,

Data Source:

CA Department of Water Resources
California Data Exchange Center
CDEC Gauging Stations
http://stratus.water.ca.gov/stalnfo.html

EBMUD GIS Database

30m National Elevation Dataset
U.S. Geological Survey &
EROS Data Center
March 2014

N )( cande
..

<, P
Beardsfey .
oA ke & J’m ecre

ot P

PG

~~ Lake

.~ Soureet Esi, Mt @ E@mﬁar @NEsmfbus 3;> U, u:g:;. ,\at-;GRI
Pend thelCIS, U@@e@@*mmﬁvp

\ 3 o I

Watershed Boundary Dataset

U.S. Geological Survey &

U.S. Department of Agriculture

2013
https://datagateway.nrcs.usda.gov/ 0

File Location:
\omd\wo\EVERYONE\Process
Engineering\WSS 2020\Chapter 3 -
Watershed Description\Graphics 0 5 10 km

Last Updated: Oct. 2020
EB EAST BAY
MUNICIPAL UTILITY DISTRICT




Section 3. Watershed Description

Natural Resources of the Camanche Watershed

Camanche Watershed (subwatershed, 180400120803) is composed of the lands above
Camanche Dam and below Pardee Dam that drain toward Camanche Reservoir. This
section includes descriptions of the Camanche Watershed geology, soils, vegetation,
wildlife, hydrology, general land use, ownership and jurisdictions.

Location

The Camanche Watershed is approximately 43 square miles, draining lands to the north
and south of the lower Mokelumne River and immediately to the west of Pardee
Reservoir. Itis bounded on the west by Camanche Dam.

Geology and Soils

The topography of the watershed varies from the gently sloping plain of the eastern San
Joaquin Valley to the moderately rolling hills and ridges of the western-most Sierra
Nevada foothills. Elevations range from 235 feet above Mean Sea Level (MSL) to about
700 feet above MSL on the ridge-crests adjacent to Pardee Dam. The most noticeable
outcroppings are comprised of Mehrten Formation lahar deposits. This formation
generally overlies older sediments. Mehrten Formation generally consists of an upper,
soft volcanoclastic layer with interbedded sediments; middle, resistant volcanoclastic unit
and a lower unit of light-colored ashy tuff.

Major soil groups in the watershed include well-drained stony clays to stony silt loams;
well-drained gravelly to cobbly loams; well-drained clays occupying moderate slopes;
relatively young overlying soil deposits consisting of well-developed alluvia with resistant
hardpans; and unconsolidated to slightly-consolidated alluvia. Small, valley-side deposits
consist of alluvial fans, landslides, and very recent in-channel deposits. All exposed
sedimentary rocks and soils are subject to erosion and transport into the reservoir, largely
as a function of slope. The presence of vegetation is a major factor in the prevention of
erosion. Local sediments are the primary source of inorganic turbidity.

Vegetation and Wildlife

The Camanche watershed vegetation can be classified primarily as blue oak woodland and
annual grassland. Blue oak woodland is dominated by blue oaks, commonly forming
open savanna-like stands on dry ridges and gentle slopes. Shrubs may be present but are
rarely extensive, often occurring on rock outcrops. Associated shrub species include
poison oak, California coffeeberry, buckbrush, redberry, California buckeye, and
manzanita. Typical understory is composed of annual grassland vegetation such as
bromegrass, wild oats, foxtail, filaree, fiddleneck and other non-native annuals. Blue oak
woodland usually intergrades with annual grasslands or valley oak woodlands at lower
elevations and blue oak-grey pine woodlands at higher elevations.
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Section 3. Watershed Description

Annual grasslands are dominated by introduced annual grasses, including wild oats, ripgut
grass, foxtail chess, wild barley, and foxtail fescue. Common forbs include broadleaf
filaree, redstem filaree, turkey mullein, clover, bur clover, popcorn flower and California

poppy.

Blue oak woodlands and annual grasslands in the western Sierra Nevada support
numerous species of amphibians, reptiles, birds and mammals. The Camanche watershed
provides habitat for about 303 species of wildlife, including 176 bird species, 67 mammal
species, 26 fish species, 22 reptile species and 12 amphibian species. The area potentially
supports 37 species classified as special status species — 3 invertebrates, 1 fish, 6
amphibians, 2 reptiles, 21 birds and 4 mammals. Those special status species listed as
endangered and/or threatened include the vernal pool fairy shrimp, vernal pool tadpole
shrimp, valley elderberry longhorn beetle, hardhead, Californiared-legged frog, California
tiger salamander, bald eagle, Swainson’s hawk, and bank swallow.

Drainage Basins

The hydrologic drainage pattern of Camanche Watershed was shown in Figure 3-1. All
local streams, except Mokelumne, are ephemeral, and the only named streams in
clockwise order from Camanche Dam are Rabbit Creek and Camanche Creek. Unnamed
streams occupy China Gulch, a draw that passes through the community of Campo Seco,
and Chile Camp Gulch.

Precipitation and Evaporation

The District collects monthly precipitation (rainfall) and evaporation data at the District’s
Camanche Reservoir Weather Station. Prior to July 2017, the District collected rainfall
and evaporation data at the Camanche North Weather Station. Average monthly rainfall
and temperatures are shown on Figure 3-11. Almost ninety percent of the precipitation
occurs as rainfall during the months of November through April. Snowfall is extremely
rare in the Camanche Watershed.

Local Runoff and Diversions

As previously mentioned, the local streams are ephemeral and therefore, do not carry
flows during most of the year. High flows occur only during periods of significant runoff
produced by major frontal storms. Total annual runoff volumes are relatively small and
are not individually quantified; only aggregate volumes are estimated for the watershed.
Based on studies of similar intermittent foothill streams, which are proximate
geographically, instantaneous peak flows are expected to be of relatively short duration
and approximately two orders of magnitude larger than their mean flows.
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Figure 3-11. Camanche Precipitation
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No storage reservoirs or natural impoundments other than Camanche Reservoir are
present in the watershed except in the northeast corner of the basin. Ten small but
permanent ponds and impoundments and at least one ephemeral pond are present in this
quadrant. Some of these are connected to the natural drainage courses and some are
confined to natural or quarried depressions. Most of these depressions appear to be the
products of historical mining and quarrying activities.

Land Uses

Camanche Reservoir comprises the majority land use within Camanche Watershed. The
remaining area is comprised of open-space, agricultural areas and localized urban areas
adjacent to the District’s recreational facilities. The major transportation corridors include
Highway 12 and the secondary roads leadingto CANS and CASS Recreation Areas.
Table 3-5 summarizes available land use information from county general plan data
within the Camanche Watershed boundaries. Figure 3-12 shows the land use designations
consolidated from county general plans.

The Camanche Watershed is located at the nexus of three block groups (Federal
Information Processing Series (FIPS) codes: 060050003042, 060090002102, and
060770047032). However, the intersection of 060770047032 and the watershed is almost
entirely comprised of Camanche Reservoir. Therefore, only populations of the remaining
block groups represent meaningful population metrics for the watershed, which totaled
4,417 based on the 2010 census. Note that potions of these block groups lie outside of lie
outside of the watershed, so 4,417 is an overestimate of the population in the watershed.
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Figure 3-12. Camanche Watershed - County General Plan Land Use Designations
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Section 3. Watershed Description

Table 3-5. Land Use in the Camanche Watershed ¢ °

Land Use Amador Calaveras San Joaquin Camanche Watershed
(acres) (acres) (acres) (acres) (percent)
Natural Resources 9,642 10,010 1,635 21,287 76.7%
Residential 961 19 0 980 3.5%
Commercial 0 0 0 0 0.0%
Industrial 0 76 0 76 0.3%
Mixed Use 181 4 0 185 0.7%
Recreation 1,523 4 95 1,622 5.8%
Wilderness 0 0 0 0 0.0%
Public Facility 25 5 0 29 0.1%
Mineral Resource 0 0 0 0 0.0%
Other 1,451 2,045 0 3,496 12.6%
Unspecified 86 0 0 86 0.3%
Total 13,868 12,163 1,730 27,761 100.0%

a. Source: Data was compiled from General Plan GIS data from Amador County (March 2012) and Calaveras County (January
2019), as well as parcel data for San Joaquin County (accessed October 2020). Land use designations from the respective
general plans were consolidated into the categories listed in Table 3-5. For a table showing the relationship between general
plan land use designations that fall and land use categories in Table 3-1, refer to Appendix 3-2.

b. GIS databases between agencies do not overlap perfectly. The total acreage in this table sums to 27,761 ac, which is 0.05%
less than the EBMUD-defined area of Camanche Watershed (27,776 ac).

Land Ownership and Jurisdictional Authority

Including Camanche Reservoir and CANS and South Shore Recreation Areas, the District
owns approximately 55 percent of the lands within the Camanche Watershed. The
majority of the remaining land is privately owned. A small portion is owned by BLM.
The watershed basin encompasses portions of three counties — Amador, Calaveras and San
Joaquin. Table 3-6 summarizes available ownership information from parcel data in the
Camanche Watershed. Figure 3-13 shows land ownership within the Camanche

Watershed.

Table 3-6. Land Ownership in the Camanche Watershed ¢ b
County BLM | EBMUD | cowp | CAlaveras | Amador o\ yvin | Other | Total

County County

Amador County 0 7,532 0 0 13 104 45| 6,506 | 14,200
Calaveras County 315 5,939 5 2 0 0 0 5,903 | 12,163
San Joaquin 0 1,756 0 0 0 0 0 38 | 1,795
County
Total Acres 315 | 15,227 5 2 13| 104 45 | 12,447 | 28,158
0,
o of Total Upper 11% | 54.1% | <01% | <01%| <0.1%]| 0.4% | 02%| 44.2% | 100.0%
Watershed

a. Source: GIS Analysis of Amador County parcel data (Feb 2020), Calaveras County parcel data (Feb 2020), San Joaquin
County (accessed Oct 2020), U.S. Geological Survey Gap Analysis Project (2018), U.S Geological Survey and Natural
Resources Conservation Service Watershed Boundary Dataset (2013), and EBMUD GIS data. Data retrieved from internal
geodatabases and United States Department of Agriculture Geospatial Data Gateway.

b. GIS databases between agencies do not overlap perfectly. The total acreage in this table sums to 28,158 ac, which is 1.4%
greater than the EBMUD-defined area of Camanche Watershed (27,776 ac).
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Figure 3-13. Camanche Watershed - Land Ownership
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Section 4: Water Quality

Introduction

This section is a summary of raw water quality monitoring programs and sample results
from 2015 through 2019 for the Camanche and Pardee Watersheds. Raw water is
monitored in the Upper Mokelumne River as well as in Pardee and Camanche Reservoirs.
To evaluate East Bay Municipal Utility District’s (the District’s) source water quality,
results of raw water quality sampling are compared to drinking water standards. The
results of this comparison indicate the water quality parameters that require removal
and/or reduction through treatment. A general evaluation of the District’s water treatment
plants (WTPs) is conducted with regard to the federal Surface Water Treatment Rules
(SWTR) and California Surface Water Treatment Rules (CASWTR) performance
standards, monitoring requirements, and operating criteria. The District has six WTPs
directly treating surface water from the Upper Mokelumne River. Three of these WTPs
serve small systems (less than 10,000 people served) and three serve the large system in
the East Bay (serving 1.4 million people). The three small system WTPs include: Pardee
Center (PACT), Pardee Recreation Area (PARA), and Camanche South Shore (CASS)
WTPs. The three large system WTPs are Walnut Creek, Lafayette, and Orinda WTPs in
the East Bay. Camanche North Shore WTP uses only groundwater supplies and so is not
evaluated in the Mokelumne River Watershed Sanitary Survey (MRWSS) updates.

Drinking Water Regulations & Required Monitoring

California Code of Regulations Title 22 is a compilation of rules and regulations that
addresses human health and safety issues. The Domestic Water Quality and Monitoring
chapter, which details the drinking water standards and monitoring requirements, and the
Surface Water Filtration and Disinfection Treatment chapter, have the most relevance to
watershed sanitary survey requirements. Many drinking water contaminants are regulated
with primary standards, which specify a maximum contaminant level (MCL) for the
contaminant, while other contaminants are targeted by required Treatment Techniques in
lieu of MCLs. Regulated contaminants include microbial contaminants, inorganic
chemicals, synthetic non-volatile organic chemicals (SOCs), radionuclides, disinfection
byproducts, and volatile organic chemicals (VOCs). There are also secondary standards,
which require monitoring for constituents that impact the drinking water aesthetics and
consumer acceptance. Where applicable, the water quality data presented in this section
are compared to the MCL and the detection limit for the purposes of reporting (DLR). The
DLR is the minimum numerical result that must be reported to the State Water Resources
Control Board Division of Drinking Water (SWRCB-DDW).

Table 4-1 summarizes existing drinking water regulations. During the MRWSS 2020
Update period, 1,2,3-trichloropropane (1,2,3-TCP), a contaminant previously monitored
as part of the Third Unregulated Contaminant Monitoring Rule (UCMR3), was added to
the list of regulated contaminants. Another contaminant, hexavalent chromium, was
removed from the list. Also during this update period, UCMR4 monitoring was
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conducted, mainly in the distribution system. In raw water, UCMR4 only required
monitoring of two parameters, total organic carbon (TOC) and bromide. These are
associated indicators of a group of disinfection byproducts included in the UCMR4
distribution system monitoring (brominated haloacetic acids).

Table 4-1. Summary of Major Federal and State Drinking Water Regulations

Regulation

Year of
Promulgation

Number of
Contaminants

Targeted Contaminants

National Interim Primary Drinking Water

Trihalomethanes, Arsenic,

Regulations (NIPDWR) 1975-1981 / Radiologicals

Phase | Standards 1987 8 VOCs

Phase Il Standards 1991 36 VOCs, SOCs, and |0Cs

Phase V Standards 1992 23 VOCs, SOCs, and I0Cs
Surface Water Treatment Rule (SWTR) 1989 5 Microbiological and Turbidity
Total Coliform Rule (TCR) 1989 2 Microbiological

Lead and Copper Rule (LCR) ;333,/22(())(())?; i 2 Lead and Copper

Drinking Water Source Assessment and .
Protection Program 1996 - Source Water Protection
;ﬁi?slltg;:;?aa nts/Disinfection By-Products 1998/2006° 14 D/DBPs and Precursors
Interim Enhanced Surface Water Treatment a Microbiological and Turbidity,
Rule (IESWTR) 1998/2007 2 Systems >10,000
Radionuclides Rule 2000 4 Radionuclides

Arsenic MCL 2001/2008 a 1 Arsenic

Filter Backwash Recycling Rule 2001/2007 ¢ - Microbiological and Turbidity
Stage 2 Disinfectants/Disinfection By-Products a

Rule (S2DBPR) 2006/2012 9 DBPs

Long Term 2 ESWTR 2006/2013 ¢ 1 Cryptosporidium
Unregulated Contaminant Monitoring Rule 2 2006 25 Chemical and Microbiological
CA Public Notification Requirements 2006 None None

CA Secondary Drinking Water Standards 2006 25 Aesthetics

CA Perchlorate MCL 2007 1 Perchlorate

Contaminant Candidate List 2 2008 11 Chemical

CA Waterworks standard 2008 None None

Endocrine Disrupters Screening Program 2009/2010 73 Endocrine Disrupters
Contaminant Candidate List 3 2009 104 Chemical and Microbiological
CA Notification Levels Ongoing 54 10Cs, VOCs, SOCs
Unregulated Contaminant Monitoring Rule 3 2012 30 Chemical and Biological
Revised Total Coliform Rule 2013 2 Microbiological

Hexavalent Chromium MCL € 2014/2017 Rescinded [ Hexavalent Chromium
Unregulated Contaminant Monitoring Rule 4 2016 30 Haloacetic acids and

cyanotoxins

a) California Adoption of Federal Rule

b) LCR Minor Revisions and LCR Short-Term Revisions
¢) Californiaestablished an MCL and monitoring requirements for hexavalent chromium in 2014. This was
withdrawn on September 11, 2017. There is currently no MCL for hexavalent chromium.
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Overview of Raw Water Quality Monitoring

The District conducts extensive water quality monitoring of raw water in Pardee and
Camanche Reservoirs as well as the Upper Mokelumne River and its tributaries. This
monitoring is conducted for various programs at numerous monitoring locations as
summarized below.

Monitoring Programs

The District conducts raw water quality monitoring for drinking water compliance
purposes in accordance with Title 22. In addition, the District conducts several raw water
quality monitoring programs on Pardee and Camanche Reservoirs and at Upper
Mokelumne Watershed. The District evaluates general water quality throughout the
reservoirs to assist staff in managing reservoir operations and water treatment issues.
Water quality monitoring of watershed tributaries provides insight to changes in water
quality. Special stormwater monitoring studies also help the District evaluate best land
management practices. In addition, some monitoring is conducted for water rights,
environmental assessment, and water supply objectives. Descriptions of the monitoring
programs that pertain to drinking water are presented in the following sections.

Title 22 Monitoring

Appendix 4-1 contains the District’s Title 22 monitoring schedule for Pardee and
Camanche Reservoirs. Pardee Reservior has three monitoring schedules: one for the large
East Bay system and one each for the small water systems of PACT and PARA.
Camanche Reservoir has one monitoring schedule for the small CASS water system. The
monitoring schedule for the East Bay system is developed every nine years, and Appendix
4-1 contains the schedule for 2010 through 2019. For the small systems served by both
Pardee and Camanche Reservoirs, the monitoring schedules were formerly developed
every three years, but since 2018, have only been revised annually as needed. The three-
year small system schedules from 2016 through 2018 are included in Appendix 4-1 and
are representative of required monitoring for the entire MRWSS 2019 Update period.

Most regulated contaminants are monitored in Pardee Reservoir at the Pardee Outlet
Tower for the East Bay System, and at the WTP influents for the three small systems.
WTP influent sampling locations are upstream of any chemical addition. For the East Bay
System, the compliance monitoring location for many inorganic contaminants and
chemicals with secondary standards are the treated water effluent of the water treatment
plants, instead of the raw water, since these are reduced in the treatment processes.
Required sampling frequency for all regulated chemicals varies from monthly to once
every nine years. All results for regulated contaminants that are collected at compliance
locations are submitted electronically to SWRCB-DDW on a monthly basis as results
become available.

In accordance with Title 22 requirements, the District prepares an Annual Water Quality
Report— also known as a Consumer Confidence Report (CCR) - that summarizes the
quality of the water supplied to consumers during the calendar year, and starting in 2021,
the East Bay large system CCRs will be updated every six months. Appendix 4-2 includes

Mokelumne River Watershed Sanitary Survey 2020 Update 4-3



Section 4. Water Quality

annual CCRs from 2015 through 2019 for the District’s East Bay water system and for the
small systems of CASS, PACT and PARA.

Reservoir Limnological Profiling

The District periodically monitors reservoir water quality conditions at several locations in
Pardee and Camanche Reservoirs using a vertical profiler device with multiparameter
sondes (YSI). The water quality parameters (temperature, pH, dissolved oxygen, specific
conductance, and oxidation reduction potential) are analyzed at various depths. Field
conditions and turbidity measurements are recorded as well. This information is analyzed
and reviewed on an as-needed basis to assist the District’s water supply and treatment
operations and to characterize the reservoir limnology. The reservoir profile data is not
included in this WSS.

Upper Mokelumne River Monitoring

The District also monitors water quality at several stations along the Upper Mokelumne
River and its main tributaries upstream of Pardee Reservoir. The purpose of this
monitoring program is to develop a long-term record of water quality conditions to
establish a baseline and to monitor long-term trends for turbidity, total coliform, E. coli,
Cryptosporidium, Giardia, TOC, metals, nutrients, and other parameters. This data is
summarized later in this report

Wildfire and Stormwater Monitoring

In September 2015, near the end of a four-year drought, the Butte Fire burned over 70,000
acres of forest, includinga 12,000-acre section of the Mokelumne watershed. This was
followed by the first relatively wet winter in four years (2015 -2016), and the next winter
(2016 -2017), was the wettest since 1995. During winter storms, runoff in the watershed
carried debris accumulated during the drought, soil loosened by the fire, and burned
materials into the river and reservoir. The District perfomed special water quality
monitoring during storms in the fall and winter following the Butte Fire (2015 -2016).
The results of this monitoring are included in this report.

Penn Mine

Penn Mine is an abandoned copper and zinc mine in the Camanche Watershed, a potential
contaminant source discussed in Section 5. An onsite landfill with a clay liner and
leachate collection system were completed in 1999. The District continued quarterly
monitoring of surface water runoff from the site for metals, turbidity and pH for more than
ten years, before discontinuing in 2010.

In accordance with Title 27 of the California Code of Regulations and the Penn Mine
Land(fill Post-Closure Operations and Maintenance Plan (TRC, 1999), the District
conducts groundwater monitoring at four wells around the landfill. Based on the results of
monitoring and site inspections performed from 2000-2019, there is no evidence of release
of landfill leachate to groundwater. The District will continue to perform groundwater
sampling and analysis and landfill inspections and submits bi-annual reports to the
SWRCB. The latest bi-annual report was completed in 2018 and a copy of the report is
included in Appendix 4-3.
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PFAS Monitoring

Per and polyfluoroalkyl substances (PFAS) are a large group of human-made substances.
Major sources of PFAS are certain types of manufacturing and processing facilities,
airports, and industrial complexes that use a specific class of firefighting foams, none of
which are in the District watersheds. They are also found in many consumer products that
have been treated to be resistant to moisture, heat, and stains. UCMR3 required public
water supplies to monitor for six PFAS in treated water at all entry points to the
distribution system (EPTDS) for the East Bay larger systems. The District conducted the
sampling at all District WTPs in 2014 and 2015, and all results were non-detect. Since
then, methods have beenrevised, detection limits are lower, and more compounds are
included. In advance of potential new regulations, the District tested the influents and
effluents of all East Bay WTPs quarterly in 2020 using the latest analytical methodology.

Invasive Mussel Monitoring

To protect against invasive quagga and zebra (dreissenid) mussels and other invasive
species, the District has developed an “Invasive Aquatic Species Control and Prevention
Program.” As part of that program, Pardee and Camanche Reservoirs are monitored three
times per year for the presence of quagga and zebra mussels. Artificial substrates (also
known as “quagga condos”) are installed and monitored for adult mussels, and veliger
(larval stage) tows are conducted to identify the presence of mussels in their planktonic
larval life stage. In addition, all boats entering the reservoirs are subject to inspection. No
adult or larval stage mussels have been observed in Pardee or Camanche Reservoirs.

Harmful Algal Blooms

Harmful algal blooms (HABs) with verified presence of cyantoxins have occurred in the
Rabbit Creek arm of Camanche Reservoir, as well as small ponds in the hills north of
Camanche Reservoir on District property. None have been confirmed in Pardee Reservoir.
In 2016, the District developed a comprehensive Cyanotoxin Management Plan. Field
staff conduct regular visual inspections of all District source water reservoirs to identify
visible algae blooms or odors for signs of algal blooms. When blooms or odors are
detected, a semi-quantitative Abraxis “dipstick” test kit is used to quickly determine the
presence of cyanotoxins. If the test indicates the presence of toxins, a water sample is
collected and submitted for laboratory analysis to identify and quantify the toxin. The
District lab maintains a contract with a commercial lab that can run these samples quickly.

In addition, at Pardee Reservoir plankton samples are collected from the surface and from
the level of the open gates of the outlet towers at least monthly and more frequently when
algal activity is high. Water quality depth profiles are also conducted: temperature,
dissolved oxygen, pH, chlorophyll-a, and phycocyanin (via fluorescence) are measured at
various depths. The District’s laboratory identifies and counts the plankton in the samples
to the genus level. If a significant number of algae with cyanotoxin producing potential
were found, cyanotoxin samples would be collected for analysis. Such toxin-producing
algae have not been detected in the main body of Pardee and Camanche Reservoirs at
sufficient concentrations to trigger additional laboratory sampling. In an abundance of
caution, cyanotoxins were collected weekly for two months at CASS WTP in 2015 when
cyanotoxins were detected in Rabbit Creek, which at the time was not flowing into the
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reservoir at the surface level due to low water levels. All results at the WTP were non-
detect.

Cyanotoxins can be harmful, potentially even fatal, to people or animals that come into
contact with or drink the water. Additionally, it is possible for fish and waterfowl to
accumulate the toxins in their organs, which can in turn present a hazard to humans who
may consume the fish or waterfowl. If the presence of cyanotoxins was suspected or
confirmed, appropriate signage would be placed in the area to warn visitors of the danger.
Body contact, whether human or canine, is never allowed in Pardee Reservoir.

If cyanotoxins were suspected near a drinking water intake to the treatment plant(s), the
District would take action to protect public health. Various operational options are
available, and the option(s) selected depend on many factors. A WTP may be shut down,
or operators may evaluate appropriate gate opening elevations to minimize loading to the
treatment plant. If the plant(s) remain in service, testing will be conducted to confirm that
treatment plant processes are eliminating toxins in the treated water, and adjustments to
processes will be made if necessary. If toxins were present in the treated water,
appropriate notifications will be made to regulatory agencies and the public.

Raw Water Quality Monitoring Locations

The sampling locations in Pardee and Camanche Reservoirs are mapped in Figure 4-1 and
listed in Table 4-2. The District also monitors water quality at several sampling locations
along the Upper Mokelumne River and its main tributaries upstream of Pardee Reservoir,
as mapped in Figure 4-2 and listed in Table 4-3.

A map showing the extent of the Butte Fire burn area, with relation to the Upper
Mokelumne River Watershed is shown in Figure 4-3. The Butte Fire started on September
1,2015 and lasted through October 1, 2015. Most Upper Mokelumne River sampling
locations are upstream of the burn area and thusunaffected. The main stem of the river
below Electra Power House (sample location MS RPH) was in the middle of the burn
area. Further downstream on the main stem at the Highway 49 bridge, sample location MS
RHW49 was downstream of the burn area.
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Figure 4-2. per Mokelumne River Watershed Monitoring Stations
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Table 4-2. Pardee and Camanche Reservoir Monitoring Stations

Station Description
Pardee Reservoir
Pardee Tower
PATW Pardee Outlet Tower (all Depth Locations)
Pardee Center WTP
PACIN Raw water influent to Pardee Center (PACT) WTP
Pardee Recreation Area WTP
PARIN Raw water influent to Pardee Recreation Area (PARA)
WTP
Pardee ReservoirInlet
Logboom Pardee Reservoir Upstream Location
Pardee Dam
PADM Pardee Dam location

Mokelumne Aqueduct

Aqueduct Tunnel Tunnel at shaft pump

Camanche Reservoir

Camanche Reservoir

CAMA (Surf CAMA) Mokelumne Arm 1/4 mile above Penn Mine

Beach Area HB (Surf Beach Area HB) Camanche Res - Beach Area at Handicap Boat Ramp

Beach Cove (Surf Beach Cove) Camanche Res - Beach Cove South of Raw Intake

SRCI (Surf Rabbit Creek Inlet) Rabbit Creek Arm north of Camanche Parkway North,
in Camanche Hills Hunting Preserve, Amador Co.

Camanche South Shore WTP

CASSIN (Pardee Source) Raw Water Influent to Camanche South Shore (CASS)
WTP

CASSIN (Camanche Source) Raw Water Influent to Camanche South Shore (CASS)
WTP
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Table 4-3. Mokelumne River and Tributary Monitoring Stations

Station Description
North Fork Mokelumne River
MSRTC (MRTC) Mokelumne River North Fork, below Tiger
Creek After bay.
MS RHW26N (MRHW26N) Mokelumne River North Fork, north bank

just upstream of the Hwy 26 bridge at end of PGE
kayak take-out path; Tiger Creek White Water Take

Out area.
Middle Fork Mokelumne River
MS RPW (MRPW) Mokelumne River - Middle Fork, 1 mile
upstream of Hwy 26.
MS RWP (MRWP) Mokelumne River - Middle Fork at Hwy 26

bridge, near West Point.

South Fork Mokelumne River

MS RHW26 (MRHW26) Mokelumne River - South Fork upstream of
Hwy 26 at gage station.
MS RLF (MRLF) Mokelumne River - South Fork upstream of

Licking Fork at Railroad Flat Road.

Mokelumne River (Main stem below
confluence of forks)

MS RPH (MRPH) Mokelumne River — Main Stem, below Electra
Power House. This sample location is within the Butte
Fire burn area.

MS RHW49 (MRHW49) Mokelumne River — Main Stem at Hwy 49
bridge. Water quality at this location is considered
representative of inflow to Pardee Reservoir. Itis
downstream of the Butte Fire burn area.

Wilson Gulich

MS RWG (MRWG) Wilson Gulch which drains from Mokelumne
Hill into the Main Stem of the Mokelumne River, 1/2
mile downstream of Hwy 49.
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Figure 4-3. Map of Butte Fire Area, September — October 2015
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Raw Water Quality Update

This sanitary survey update summarizes the results for all regulated parameters as well as
other minerals and nutrients that were sampled in the river, tributaries, and reservoirs,
regardless of the monitoring purpose. Water quality is divided by site (watersheds and
reservoirs) and then by category of parameter — microbial constituents, inorganic
chemicals, etc.

Data summarized in this report are: (1) analytical results from laboratories certified by the
SWRCB-DDW Environmental Laboratory Accreditation Program for those parameters;
(2) results of field samples measured by trained certified treatment or distribution
operators using calibrated instruments; or (3) calibrated on-line water quality analyzers
archived in the District’s SCADA system. Some unregulated water quality parameters are
included in this document.

Raw water quality data are compared with corresponding water quality regulatory
standards, as well as the method detection limits (MDLs). The MDL is the minimum
concentration that can be measured and reported with 99% confidence that the
concentration is greater than zero. It is determined by the laboratory or, in the case of field
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measurements, by the manufacturer of the analytical device. For regulatory compliance,
the MDL must be less than or equal to the DLR. In this document, results are reported as
detected when greater than or equal to the MDL, despite being below the DLR. For each
parameter, if more than fifty percent of sample results were less than the MDL, the
median is stated as non-detect (ND).

Upper Mokelumne River and Tributaries

As discussed in previous Sections, the vast majority of the Upper Mokelumne River
Watershed consists of open-space and forestland. Peak runoff normally occurs during the
spring snowmelt season from March through June and then tapers off during the summer
to minimum flows in late summer or fall. The North Fork is the largest tributary and is
also the only one with significant watershed area above elevation 5,000 feet, where most
of the precipitation falls as snow. Most of the Middle Fork and South Fork are below
5,000 feet where most precipitation falls in the form ofrain. The North Fork sub-
watershed contains nearly all of the major impoundments and diversion systems located in
the Upper Mokelumne River Watershed above Pardee Reservoir.

Existing Water Quality and Trends in the Upper Mokelumne River and
Tributaries

All of the sampling locations mapped in Figure 4-2 and listed in Table 4-3 were monitored
on a quarterly basis in 2015 through 2019. All grab samples in the Upper Mokelumne
River and its tributaries were analyzed for turbidity, total coliform, and E. coli, and
accompanied by flow monitoring. At MS RHW49, the samples collected include a much
wider range of parameters, including TOC. Additionally, the District conducted special
monitoring of metals and nutrients during the fall and winter after the Butte Fire during
rainstorms in 2015-2016.

Turbidity and Coliforms

Table 4-4 is a statistical summary of turbidity, total coliform, E. coli, and flow at the nine
river sampling locations. There were more samples during the MRWSS 2020 Update
compared with the previous update, with 19 or 20 samples collected during the 20-quarter
period at all monitoring locations except for Wilson Gulch (MS RWG). Wilson Gulch is
intermittently dry and does not have enough flow for sampling during much of the year.
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Table 4-4. Upper Mokelumne River and Tributaries: Statistical Summary of Turbidity,
Total Coliform, E. coli, and Flow Quarterly Monitoring, 2015-2019

Parameter | River/Tributary | Sampling Station | No.Samples| Median | 90th %ile Max
R Main Stam® MS RHW49 20 745 3,300 8,200
£ ain Stem MS RPH 20 435 3560 | 4,300
£ 5 MS RHW26N 20 475 1,530 2,900
& North Fork
2 _ MS RTC 19 500 1,480 2,800
@ g Middle Fork® MS RWP 20 39 273 720
== adle For MS RPW 20 39 273 720
§ South Fork@ MS RHW26 19 13 216 850
5 outhFor MS RLF 20 14 671 830

Wilson Gulch€ | MSRWG 11 <0.1 <1 <1
_ MS RHW49 20 1.2 43 25.6
Main Stem
MS RPH 20 1.1 6.1 21.9
MS RHW26N 20 1.0 3.4 9.9
North Fork
Z MS RTC 19 1.1 2.4 3.6
T D
2B MS RWP 20 1.1 6.1 20.0
£z Middle Fork
2 MS RPW 20 1.1 10.7 20.9
MS RHW26 19 0.5 3.0 19.3
South Fork
MS RLF 20 0.5 6.2 15.6
Wilson Gulch | MSRWG 15 0.9 3.6 18.0
_ MS RHW49 20 120 364 790
Main Stem
MS RPH 20 46 821 5,400
e MS RHW26N 20 24 114 5,400
= E North Fork
Ss MS RTC 19 17 89 140
°od MS RWP 20 225 1,230 16,000
— Middle Fork
® & MS RPW 20 145 1,330 5,400
e MS RHW26 19 79 1,260 5,400
South Fork
MS RLF 20 170 1,880 9,200
Wilson Gulch | MSRWG 17 110 2,400 9,200
_ MS RHW49 20 13 71 110
Main Stem
MS RPH 20 8 84 170
2 North Fork MS RHW26N 20 4 28 140
=3 MS RTC 19 5 13 33
o
— MS RWP 20 41 249 1,600
u S Middle Fork .
z MS RPW 20 23 52 3,500
= South Fork MS RHW26 19 23 72 540
outhror MS RLF 20 33 252 1,100
Wilson Gulch | MSRWG 16 20 3,138 9,200

a) Historical 15-minute data were used for flow at the time of sampling for the Main Stem, Middle Fork, and South
Fork from the District’s flow monitoring equipment at MS RHW49, MS RWP, and at MS RHW26. Flows at
other sample locations on the same river/tributary are assumed to be the same for purposes of sample collection
data. Differences in statistics between locations on the same river/tributary are due to time of sample collection.

b) North Fork flows at the time of sampling were calculated by sampling staff from releases from Salt Springs and
Lower Bear Lakes. Differences in statistics between MS RHW26N and MS RTC are due to time of sample
collection.

¢) Wilson Gulch flows were visually estimated by the staff collecting the sample.
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The flow statistics in Table 4-4 are for flows at the time of sampling in units of cubic feet
per second (CFS). The District has continuous flow monitoring equipment on the main
stem at MS RHW49, on the Middle Fork at MS RWP, and South Fork at MS RHW26,
and this data is shared with the United States Geological Survey (USGS) National Water
Information System (NWIS). Historical 15-minute data was referenced for recorded
sample collection times. Flows at other sample locations on the same tributary are
assumed to be the same for purposes of sample collection data. North Fork flows at the
time of sampling are calculated from releases from Salt Springs and Lower Bear Lakes.
Differences in statistics between MS RHW26N and MS RTC are due to time of sample
collection. Wilson Gulch flows at the time of sampling are estimated by visual
observation.

The highest flows during sampling were in the Main Stem below the confluence of all
three forks. Flows in Wilson Gulch (MS RWG@G), a small drainage from Mokelumne
Hill, were several orders of magnitude less than the river or its main tributaries. Flows
on the North Fork were an order of magnitude higher than the Middle Fork and South
Fork. The North Fork watershed coversa much larger area and higher elevation than
the other main tributaries.

The winter of 2015 - 2016 was the first wet winter after four years of drought, and the
next winter (2016 - 2017), was the wettest since 1995. Precipitation during the winter
0of 2018 - 2019 was also higher than average. Due to the increased precipitation
between this MRWSS 2020 Update five-year period compared to the previous
MRWSS 2015 Update five-year period, the 90t percentile flows during sample events
increased at all locations. The Main Stem and North Fork 90t percentile flows were
approximately double this update period over the previous, the Middle Fork was
approximatly four times larger, and the South Fork 90t percentile flows were
approximately eight times the flows of previous update period.

The median turbidity on the main stem of the river at MS RHW49 was 1.2
nephelometric turbidity units (NTU), the same median turbidity value from the
previous MRWSS 2015 Update period. This was the highest median turbidity from all
sample locations. The MS RHW49 median total coliform and E. coli results were
slightly higher in this update period than the previous, but within an order of
magnitude: the median total coliform increased from 70 to 120 MPN/100 mL (most
probable number per 100 milliliters) and the median E. coli increased from 9 to 13
MPN/100 mL between 5-year update periods.

The highest total coliform sample results came from the West Point (MS RWP)
sampling location on the Middle Fork with a maximum of 16,000 MPN/100 mL. The
next highest were from the Licking Fork (MS RLF) sampling location on the South
Fork and Wilson Gulch (MS RWG), both with maximum coliform counts of 9,200
MPN/100 mL. These maximum total coliform concentrations were approximately two

to three times higher than the other sampling locations. These locations also exhibited
the highest total coliform results in the MRWSS 2015 Update.
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The Wilson Gulch (MS RWG), which flows from Mokelumne Hill into the mainstem of
the river downstream of Highway 49, had the highest maximum E. coli result during the
MRWSS 2020 Update at 9,200 MPN/100 mL. The median and maximum E. coli
concentrations from the South Fork and Middle Fork were an order of magnitude higher
than the North Fork and Main Stem.

Figures 4-4 through 4-8 depict the fluctuations in turbidity, total coliform, and E. coli
during the MRWSS 2020 Update period, and flows at the time of sampling in the Upper
Mokelumne River and tributaries:

Figure 4-4: Mokelumne River Main Stem below Confluence of Forks
Figure 4-5: North Fork Mokelumne River

Figure 4-6: Middle Fork Mokelumne River

Figure 4-7: South Fork Mokelumne River

Figure 4-8: Wilson Gulch

Average daily stream flow data (mean daily flow from continuous automated flow
monitoring and recording stations) is included in Figures 4-4 through 4-8 to
supplement instantaneous flow values at the time of sampling. As discussed in Section
3, precipitation above 5,000 feet typically occurs as snow, while at lower elevations
precipitation occurs as rain or sleet. Most of the Middle Fork and South Fork are below
5,000 feet, while elevation in the North Fork ranges from 900 to over 10,000 feet. The
fluctuations in flow result from several watershed conditions and activities, including
drought, snow melt and precipitation, as well as the diversions and releases associated
with the extensive hydroelectric facilities along the Mokelumne River discussed in
Section 3. Average daily flow measurements at all locations depict noticeable flow
increases in the wet seasons, with the largest flows in winters of 2016 - 2017 and in
2018 -2019. As discussed in Section 3, four years of drought ending in 2015 dried out
the soil and contributed to lower flows in the fall and winter of 2015 - 2016.

Seasonal fluctuations in quarterly turbidity on the Upper Mokelumne River and
tribuataries are seen in Figure 4-4 through Figure 4-8, with elevated turbidities occurring
during the wet season. E. coli and total coliform did not seem to follow a discernable trend
with respect to season or flow.

As part of a monitoring program to assess the impacts of the Butte Fire on water quality,
additional turbidity samples were collected during or after storm events in the fall and
winter of 2015 — 2016 at MS RHW49 as shown in Figure 4-7. The maximum turbidity
from this special stormwater monitoring was 61 NTU, on December 22,2015. The flow at
the time of sampling was measured at 3,700 cfs, the third highest flow encountered during
turbidity sample collection for the five years of this update. Although the maximum river
flow in subsequent years was significantly higher (20,700 cfs in February 2017), in
December 2015, the flow of 3,700 cfs was higher than it had been for four years. Previous
storms that year had led to very little runoff, due to low soil saturation. Thus, it is unclear
to what extent this turbidity excursion was due to accumulated debris on the watershed
lands due to the drought, versus the loosening of soil and ash from the Butte Fire.

Mokelumne River Watershed Sanitary Survey 2020 Update 4-15



Section 4. Water Quality

Figure 4-4. Water Quality and Flow on the Main Stem of the Mokelumne River,
below Confluence of Forks

All flows are fromthe District’s continuous flow monitoring station MS RHW49 (USGS 11319500).
Instantaneous flow attime ofsampling is based on 15-minute flow records.

30,000 —— Average Daily Flow
25,000 - O Flow at Time of Qtly. Sampling MS RPH
E 20,000 - + Flow at Time of Qtly. Sampling MS RHW49
8;— 15,000 - ©  Flow at Time of Special Sampling MS RHW49*
o
o 10,000
5,000
0 . R
Jan-15 Jukl5 Jan-16 Jul-16 Jan-17 Jul-17 Jan-18 Jul18 Jan-19 Jul19 Jan-20
80
<& MS RPH Turbidity - Quarterly
2 60 - A x MS RHW49 Turbidity - Quarterly
£ A MS RHW49 Turbidity - Special Monitoﬁng
Z 40 ~
T
0
5 20 - N &
4&44%&4&%%&4%&44&%
0

Jan-15 Jukl5 Jan-16 Jul-16 Jan-17 Jul-17 Jan-18 Jul18 Jan-19 Jul19 Jan-20
=’ 100,000
E | AMSRPHTotal Coliform - Qtly. A MS RHW49 Total Coliform -Qtly. |
S 10,000 A
=
a 1,000 A A A
= A a2 a A
£ 100 A A A A A A A A
S A A A A A A A A
= 10 A A A A A A
S A A
P Jan-15 Jukl5 Jan-16 Jul-16 Jan-17 Jul-17 Jan-18 Jul1l8 Jan-19 Jul-19 Jan-20
‘g 1,000 © MSRHWA49 E. coli - Qtly. © MSRPH E.coli - Qtly.
S . o
> 100 o o e . ¢
o
2 * * " o ' 5 . o
S 10 14 'S - H ¢ oo *
S o a e 3 ° o
wi o g O
1l —+—mt—t Tt Tt Tt
Jan-15 Jukl5 Jan-16 Jul-16 Jan-17 Jul-17 Jan-18 Jul18 Jan-19 Jull9 Jan-20
a) Following the Butte Fire in September 2015, special monitoring was conducted that included turbidity and flow

measurements at MS RHW49 during or after storm events through the fall and winter of2015—-2016. These
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Section 4. Water Quality

Figure 4-5. Water Quality and Flow on the North Fork Mokelumne River

Instantaneous flow attime of sampling is estimated from upstream releases, and average daily flows are
recorded by USGS 11316670 near MS RTC, where available.
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Section 4. Water Quality

Figure 4-6. Water Quality and Flow on the Middle Fork Mokelumne River

All flows are from the District's continuous flow monitoring station atMS RWP (USGS 11317000).
Instantaneous flow attime ofsampling is based on 15-minute flow records.
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Section 4. Water Quality

Figure 4-7. Water Quality and Flow on the South Fork Mokelumne River

All flows are fromthe District’'s continuous flow monitoring station at MS RHW26 (USGS 11318500).
Instantaneous flow attime of sampling is based on 15-minute flow records.
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Section 4. Water Quality

Figure 4-8. Water Quality and Flow on the Wilson Gulch at MS RWG

Instantaneous flow attime of sampling estimated by staff collecting the sample. The flow at Wilson Gulchis
significantlyless than the other samplelocations and thus is shownin gallons per minute (gpm) instead of
cfs. 1 cfs is equal to 449 gpm.
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Section 4. Water Quality

On July 14,2015, Calaveras County Water District (CCWD) issued a “boil water” notice
in the Bummerville area near West Point, because total coliforms and fecal coliforms were
detected in their distribution system intermittently over several days. At the time, the
CCWD West Point WTP was treating water from the Middle Fork of the Mokelumne
River, purchased from Calaveras Public Utility District (CPUD). Follow-up monitoring
and analyses determined that the positive total and fecal coliform results were likely the
result of laboratory errors. The “boil water” notice was lifted on July 18, 2015.

Total Organic Carbon

Figure 4-9a shows all TOC grab sample results from MS RHW49 during the MRWSS
2020 Update period, including quarterly samples collected at MS RHW49, along with
average daily flow at MS RHW49 for reference. Figure 4-9b shows all TOC samples
collected during the year following the Butte Fire (September 2015 through October
2016), when additional TOC samples were collected at MS RHW49 and other locations
during or soon after storm events to capture high runoff periods. As can be seen in Figure
4-9a, after a year of special sampling in 2015-2016, monitoring returned to quarterly at
MS RHW49. Then, in the summer of 2017, disinfection byproduct (DBP) formation
increased in the East Bay WTPs taking water from the Mokelumne Aqueducts, so TOC
monitoring at MS RHW49 was increased from quarterly to monthly to better track the
DBP precursor material entering the reservoir. This frequency continued through the
remainder of the MRWSS 2020 Update period.

Figure 4-9b also includes composite samples collected by automated sampling equipment.
Grab samples can only be collected during daylight hours due to safety considerations,
and often the peak of the storm runoff occurs overnight. Thus, as part of the Butte Fire
water quality study, automatic sampling equipment (ISCO) was set up at two locations: 1)
on the North Fork, about one mile downstream of MS RHW26N to represent water quality
upstream of the burn area, and 2) on the Main Stem of the river at MS RHW49 to
represent water quality downstream of the burn area. The automated samplers were
configured to collect samples at hourly intervals during storms, which were composited in
groups of three or four consecutive hourly samples. These auto/composite samples were
analyzed for TOC, other nutrients, and metals. This allowed water quality to be monitored
at various stages of the storm hydrograph.

During the five years covered by this update, TOC from grab samples collected at MS
RHW49 ranged from 1.2 to 5.0 mg/L, with a median of 1.9 mg/L (Figure 4-9a). This was
slightly higher than the median TOC from the previous update period, which was 1.6
mg/L. TOC was higher during periods of increased flows, and this MRWSS update
included significantly more precipitation and higher runoff than the previous update.

During the wet season of 2015-2016, the first relatively wet winter following four years of
drought, and the winter immediately following the Butte Fire, TOC sample results were
higher than other years, with a maximum grab sample TOC of 5.0 mg/L on December 22,
2015 (Figure 4-9a). However, more sampling was done on the river that year than other
years, with an emphasis on sampling during or soon after storm events. This increased the
the chances of capturing elevated TOC during peak runoff that year.
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Figure 4-9. TOC in the Upper Mokelumne River

a. TOC on the Main Stem at MS RHW49 — Five years (2015 through 2019)
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Section 4. Water Quality

Runoffwas not as high in the winter of 2015-2016 as in the subsequent three years, but it
was higher than it had been in the previous four years of drought, potentially bringing a
build-up of loose material into the reservoir, causing TOC to be higher than would have
otherwise been for the amount of runoff that year. On the other hand, as will be shown
later in this report (Figure 4-13), the TOC in Pardee reservoir in 2015-2016 was similar to
or less than TOC during the three subsequent winters. It should be noted that the range of
TOC in the reservoir is much lower than in the river, due to dilution and dispersion in the
larger water body. Nevertheless, trends in reservoir TOC do follow river flow patterns,
and for at least a month in early 2017, TOC in Pardee Reservoir was higher than in 2015-
2016. Early 2017 brought extraordinary levels of rain, yet TOC results on the Mokelumne
River were not as high as during the previous winter. This is at least in part due to the
difference in sample frequency and timing. Sampling on the river during this period of
time was quarterly, and no samples were collected between January 12 and April 13,
2017. The high flows were just beginning when the January 12 sample was collected (2.6
mg/L), and the highest daily average flow occurred on February 9, two months before the
next TOC sample was collected. Thus, it is likely the peak TOC in the river in early 2017
was at least as high as the peak TOC in late 2015.

The tributary sampling locations are all upstream of the Butte Fire burn area, while the
MS RHW49 location is downstream of the burn area. When storms occur, they carry large
quantities of debris and loose soil into the Mokelumne River, and burned areas tend to
have increased quantities of loose debris. However, when sampled during storm events in
2015-2016, TOC was consistently higher on the Middle and South Forks than on the Main
Stem, and the North Fork and Main Stem TOC were similar to one another (Figure 4-9b).
The highest grab sample TOC results occurred during the first significant runoff event in
four years, on December 22, 2015, with TOC of 6.4, 6.2, and 4.4 mg/L at the South,
Middle, and North Forks, respectively, and TOC of 5.0 mg/L on the Main Stem at MS
RHW49 (the highest MS RHW49 TOC in all five years of this update period). The area of
the watershed impacted by fire was small relative to the watershed as a whole, and any
impact on runoff water quality by the fire was not significant enough to see in the TOC
results.

For most storm events that had both auto/composite samples collected through the storm
hydrograph and grab samples collected within the day following peak runoff, the
maximum auto/composite TOC was not much different than the grab TOC at each
location (Figure 4-9b). This indicates that while TOC was elevated during high runoff
periods, it did not rapidly change after reaching the peak, remaining elevated for at least a
day following the peak runoff. The maximum TOC from the composited automated
samplers was 7.3 mg/L on April 22,2016 at MS RHW49. The automated sampling
equipment had been removed from the North Fork by this time and no grab samples were
collected there. No grab sample was collected during or after peak runoff for that storm.
(The timescale in Figure 4-9b is too fine to make clear, but the grab samples collected in
April 2016 and October 2016 were each collected a few days prior to storm events
captured by the automated sampling equimpment.)
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Cryptosporidium and Giardia

Cryptosporidium and Giardia were sampled once per quarter during 2015 - 2019 on the
Mokelumne River at MS RHW49. This monitoring is conducted for operational purposes;

this location is notused for drinking water compliance. Out of twenty samples,

Cryptosporidium was detected eleven times, at a maximum of 0.6 oocytes/L, and Giardia
was detected six times at a maximum of 0.2 cysts/L as shown on Table 4-5. In contrast,
Cryptosporidium and Giardia are rarely detected in the drinking water outtakes in Pardee

Reservorr.

Table 4-5. Cryptosporidium and Giardia in the Upper Mokelumne River at MS RHW49,

2015-2019 (non-regulatory monitoring conducted for operational purposes)

Collection Cryptosporidium Giardia Cysts MDL ¢

Date Oocysts (#/L) (#/L) (#/L)
1/15/2015 ND ND 0.1
4/9/2015 ND ND 0.1
7/9/2015 ND ND 0.1
10/8/2015 ND ND 0.1
1/14/2016 ND ND 0.1
4/20/2016 ND ND 0.1
7/13/2016 ND ND 0.1
10/11/2016 0.1 0.2 0.1
1/12/2017 0.3 0.1 0.1
4/13/2017 0.1 ND 0.1
7/13/2017 ND ND 0.1
10/12/2017 0.2 0.2 0.1
1/11/2018 0.6 ND 0.1
4/12/2018 ND ND 0.1
7/12/2018 0.2 ND 0.1
10/23/2018 0.1 0.1 0.1
1/9/2019 0.1 0.1 0.1
4/25/2019 0.1 0.2 0.1
7/11/2019 0.1 ND 0.1
10/30/2019 0.6 ND 0.1
# Cryptosporidium Samples 20 # Giardia Samples 20
# Cryptosporidium Detections 11 # Giardia Detections 6
Max Cryptosporidium Oocysts (#/L) 0.6 Max Giardia Cysts (#/L) 0.2

a) The DLR for Cryptosporidium and Giardia is 0.1 #/L, the same as the MDL for these samples
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Other Parameters Monitored in the Upper Mokelumne River Watershed

Additional parameters are also monitored in the Upper Mokelumne River and tributaries
for various monitoring programs. In addition to coliforms, turbidity, and TOC, MS
RHW49 is sampled quarterly for metals, nutrients, SOCs, and disinfection byproduct
formation potential. In addition, special monitoring of metals and nutrients were sampled
during storm events the winter following the Butte fire (2015-2016). Table 4-6
summarizes results of detected primary and secondary standard chemicals in the Upper
Mokelumne River and its tributaries during 2015-2019.

Although some IOCs were periodically high in the tributaries, especially during storms,
the same chemicals were much lower in Pardee Reservoir samples where all IOCs were
below the primary drinking water MCLs (Pardee Reservoir water quality is discussed
further below). No regulated SOCs were detected in the Upper Mokelumne River or its
tributaries.

Comparison of River Water Quality to Reservoir Water Quality

Water quality in the Upper Mokelumne River and its tributaries is much more variable
than water quality in Pardee and Camanche Reservoirs. Storm water runoff temporarily
increases solids, minerals, and organic loading in the rivers. Turbidity, E. coli, total
coliforms and IOCs all periodically exceed drinking water MCLs, and occasionally
exceed what the WTPs could easily treat. However, the large volume of water stored in
Pardee Reservoir tends to temper spikes in turbidity and other parameters associated with
runoff events in the river.

As watershed activities change and watershed management practices are modified, the

District’s sampling of tributary locations continues to be a valuable water quality
information tool.
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Table 4-6. Upper Mokelumne River and Tributaries Monitoring, Detected I0Cs and
Parameters with Secondary Standards, 2015-2019 ¢

Water Quality MCL | Units | No-of | No.of i | Min. | Max. | MDL |DLR

Parameters Samples | Detections
Primary Standards — Inorganic Chemicals
Aluminum (Al) 1,000 | pg/L 127 123 149 ND | 39,900 | 7.3-463 | 50
Antimony (Sb) 6 ug/L 111 5 ND ND 73 | 0.02-03 | 6
Arsenic (As) 10 ug/L 116 90 0.34 ND 23 02-03 | 2
Barium (Ba) 1,000 | peL 126 126 13 6.98 550 | 0.2-0.4 | 100
Beryllium (Be) 4 ug/L 133 11 ND ND 1.21 0.1-1 1
Cadmium (Cd) 5 ug/L 11 72 0015 | ND | 0.24 0'800651 ol
Chromium (Cr) 50 ug/L 111 59 0.36 ND 78 |0.08-0.61| 10
Chromium-6 (Cr(VD)) | 102 | peL 64 9 ND ND 0.13 |0.02-0.05| 1
Cyanide (CN) 0.15 | mgL 79 3 ND ND 0.013 | 0.003 | 100
Mercury (Hg) 2 ug/L 117 7 ND ND 0.075 [0.011-004] 1
Nickel (Ni) 100 | ueL 109 101 0.5 ND 78 [0.011-03| 10
Nitrate+Nitrite (asN) | 10 | mglL 66 62 0.034 | ND 0.18

Nitrate (as N) 10 | mgL 66 63 0.032 | ND 0.17 0'00008(7’ “ | 04

» 0.0005-

Nitrite (as N) 1 mg/L 66 25 ND ND 0.019 | o | 04
Secondary Standards
Aluminum (Al) 200 | pglL 127 123 49 ND | 39900 | 7.3-463 | 50
Specific Conductance 900 uS/cm 47 47 56.4 333 124.4 0.3 -
Copper (Cu) 1,000 | pgL 133 26 ND ND 143.0 |4.06-23.4 | 50
Iron (Fe) 300 | peL 97 97 2250 | 545 | 5550 |0.52-5.41| 100
Manganese (Mn) 50 ug/L 126 126 18.5 1.1 2480 |0.083-052| 20
pH 6.5-8.5| pH units | 46 46 7.6 6.9 8.6
Silver (Ag) 100 | uweL 117 5 ND ND 8.32 0(')085 11 1 10
Sulfate 250 | mgL | 112 112 15 0.61 7 00'000135' 0.5
Total Dissolved Solids
(TDS) 500 | mglL 86 84 43 17 82 5522 | -
Zine (Zn) 5000 | ueL 113 77 2.9 ND 29 |0.52-4.16 | 50

a) Abbreviations: DLR = Detection Limit for Reporting, MDL = Method Detection Limit, NA = data notavailable,
ND =notdetected above the MDL (i.e. value is below method detection limit),

b) Thereis no current MCL for hexavalent chromium. The previous MCL of 0.010 mg/L was withdrawn on
September 11,2017
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Pardee Reservoir

Pardee Reservoir water is a high-quality drinking water supply that provides raw water to
the small system WTPs at PACT and PARA and to the large system WTPs in the East
Bay via the Mokelumne Aqueducts.

Existing Raw Water Quality and Trends in Pardee Reservoir

Table 4-7 is a statistical summary of the raw water quality data of all parameters regulated
by Title 22 and other pertinent parameters collected from Pardee Reservoir Tower
(PATW), PACT WTP Influent (PACIN), PARA WTP Influent (PARIN), Pardee Dam
(PADM), Pardee Reservoir Inflow (LOGBOOM) and the Mokelumne Aqueduct Tunnel at
Shaft Pump (before any chemical addition) for the five-year period of the MRWSS 2020
Update. For each parameter, the number of samples, number of detections, the median,
minimum, and maximum concentrations, and method detection limit are included along
with the regulatory MCLs and DLRs, when applicable. The raw water quality was
evaluated using MCLs as a benchmark and potential guide for treatment operations only.

Table 4-7. Pardee Reservoir Raw Water Monitoring, 2015-2019 ¢

Water Quality . b | No.of No. of .
Parameters MCL | Units Samples | Detections bafedl | B, | BEERG BALDIL LDILIES
Microbiological Constituents
Cryptosporidium TT¢ #/L 22 0 ND ND ND 0.1 1
d e | MPN/
E. coli TCR 100 mL 53 20 ND ND 9.8 1 -
Giardia TTC #/L 22 0 ND ND ND 0.1 1
Legionella TT¢ - 0 - - --- - - ---
MPN/
Total Coliform d TCR® 100 mL 52 52 6.1 4.1 2,400 1 ---
Turbidity’ TT¢ | NTU | 39 39 07 | 03 | 82 | 007-008 | -
Viruses TT¢ - 0 - - --- - - ---
Primary Standards — Inorganic Chemicals
Aluminum (Al) 1,000 | npg/L 12 11 41 ND 858 0.3-16.3 50
Antimony (Sb) 6 ug/L 11 1 ND ND | 0.031 0.02-0.2 6
Arsenic (As) 10 ug/L 11 8 0.45 ND 3 0.2-0.28 2
Asbestos 7 MFL 6 0 ND ND ND 0.2 0.2
Barium (Ba) 1,000 | ug/L 11 11 9 7.42 45 0.024-0.322 [ 100
Beryllium (Be) 4 ug/L 11 1 ND ND | 0.104 | 0.01-0.104 1
Cadmium (Cd) 5 ug/L 11 2 ND ND 0.12 | 0.0061-0.05 1
Chromium (Cr) 50 ug/L 11 6 0.44 ND 2.8 0.08-0.61 10
Chromium-6 (Cr (VI)) | --- & ng/L 1 0 ND 0.05 ---
Cyanide (CN) 015 | moL | 7 0 ND | ND | ND [0.0012-0.0039 100
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Table 4-7. Pardee Reservoir Raw Water Monitoring, 2015-2019 (continued) a

“parameters | MU | Units” | QI | betestions| Med: | Mine | Max. | MDL | DLR
Fluoride (F ) 2 mg/L 218 218 0.030| 0.023 | 0.051 |[0.0004-0.012| 0.1
Mercury (Hg) 2 ng/L 11 0 ND ND ND 0.011-0.04 1
Nickel (Ni) 100 ng/L 9 9 0.32 | 0.17 4 0.011-0.2 10
Nitrate+Nitrite (as N) 10 me/L 111 87 0.018| ND 0.149 - -—-

Nitrate (as N) 10 me/L 217 193 0.023| ND 0.55 10.0009-0.007| 0.4

Nitrite (as N) 1 mg/L 111 10 ND ND 0.027 10.0005-0.0072] 0.4
Perchlorate (ClO4™) 6 ue/L 15 0 ND ND ND 0.5-0.9 4
Selenium (Se) 50 ug/L 11 0 ND ND 0.69 0.17-0.69 5
Thallium (T1) 2 ng/L 11 1 ND ND 0.1 0.01-0.1 1
Primary Standards — Synthetic Non-Volatile Organic Chemicals (SOCs)

Acrylamide TT¢ --- 0 --- --- --- --- --- ---
Alachlor 2 ng/L 7 0 ND ND ND 0.02-0.021 1
Atrazine (Aatrex) 1 ng/L 7 0 ND ND ND | 0.025-0.026 | 0.5
Bentazon 18 ng/L 5 0 ND ND ND 0.14 2
Benzo(a)pyrene 0.2 ng/L 5 0 ND ND ND 0.011 0.1
Carbofuran 18 ug/L 5 0 ND ND ND 0.39-0.68 5
Chlordane 0.1 ng/L 5 0 ND ND ND 0.096-0.1 0.1
Dalapon 200 ng/L 5 0 ND ND ND 0.25 10
1,2-Dibromo-3- 0.002-
chloropropane 0.2 pg/L 5 0 ND ND ND 0.0062 0.01
(DBCP)

2,4-

Dichlorophenoxy- 70 pg/L 5 0 ND ND ND 0.056 10
acetic acid (2.,4-D)

?(;g;:hylhe"yl) 400 | ugL 4 0 ND | ND | ND [ 0.028-0.029| 5
Eﬁ(tﬁ;i’;}t‘glhe"yl) 4 ug/L 2 0 ND | ND | ND | 0.057-0.059 | 3
Dinoseb (DNBP) 7 ng/L 5 0 ND ND ND 0.057 2
Diquat 20 ng/L 5 0 ND ND ND 0.29-1.6 4
Endothall 100 ng/L 5 0 ND ND ND 1-1.1 45
Endrin 2 ug/L 5 0 ND ND ND 0.03-0.031 0.1
Epichlorohydrin TT¢ --- 0 --- --- --- --- --- ---
fggg)’“e Dibromide 1 05 | pgr 5 0 ND | ND | ND 888321 0.02
Glyphosate 700 ng/L 5 0 ND ND ND 1.5-6 25
Heptachlor 0.01 pg/L 5 0 ND ND ND %%%56%- 0.01
Heptachlor Epoxide | 0.01 | pglL 5 0 ND | ND | ND 00'000069%' 0.01
Hexachlorobenzene 1 ne/L 5 0 ND ND ND 0.017-0.018 0.5
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Table 4-7. Pardee Reservoir Raw Water Monitoring, 2015-2019 (continued) a

Water Quality . b| No.of No. of .

Parameters BALEIL Units Samples | Detections B || ballih | haFST Bl LIS
Hexachlorocyclo- 50 g/l 5 0 ND | ND | ND [0.018-0.019| 1
pentadiene
Lindane (gamma 0.2 ng/L 5 0 ND | ND | ND [0.016-0.017| 0.2
BHCQO)

Methoxychlor 30 ug/L 5 0 ND ND ND 0.011 10
Molinate 20 ug/L 7 0 ND ND ND ]0.025-0.026 2
Oxamyl (Vydate) 50 ug/L 5 0 ND ND ND 0.38-1 20
Pentachlorophenol 1 ng/L 5 0 ND | ND | ND | 0.014-0.1 | 0.2
(PCP)
Picloram 500 ng/L 5 0 ND ND ND 0.022 1
Polychlorinated
Biphenyls (PCB's) as 0.5 ng/L 5 0 ND ND ND 0.3 0.5
Decachlorobiphenyl
1,2,3- 5 L 18 0 ND ND ND 0.68-0.94 5
Trichloropropane ng/ O
Simazine 4 ng/L 7 0 ND ND ND [0.027-0.028 1
2.,4,5-TP (Silvex) 50 ng/L 5 0 ND ND ND 0.063 1
2,3,7,8-TCDD -
(Dioxin) 30 pg/L 5 0 ND ND ND ]0.177-0.235 5
Thiobencarb 70 ug/L 7 0 ND ND ND [0.017-0.018 1
Toxaphene 3 ug/L 5 0 ND ND ND 0.48-0.51 1
Primary Standards — Radionuclides

0.437 | 0.017 | 0.501
Gross Alpha 15 pCi/L 3 2 +/- +/- +/- 11\/(5]2_1\1925 6 3

0.88 | 0.664 | 0.832 ’ ’

>0 MDA95
Gross Beta/ Photon (screening| pCi/L 1 0 0+/-0.931 152 4
level) :
Radium 226+228 5 pCi/L 1 1 0.106+/-0.584 --- ---
Radium-226 --- pCi/L 1 0 0.048+/-0.093 M(]))f795 1
Radium-228 — | pain 1 1 0.058 +/-0.491 MDA9S 1
0.253
. . MDAS95
Strontium-90 8 pCi/L 1 0 0+/-0.634 0.682 2
Tritium 20,000 | pCilL | 0 0+- 263 M4D3’z95 1,000
Uranium 20 | paiL 1 1 0.192+/-0.376 Mlg’z% 1
Disinfectant/Disinfection Byproducts Rule
Bromate 10 ng/L 0 --- --- --- --- --- Sorl
Chloramines as Clp 4 mg/L 0 - - - - - -
Chlorine as Cl» 4 mg/L 0 —— - - - - -
Chlorine Dioxide 0.8 mg/L 0 - —- - - - -
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Table 4-7. Pardee Reservoir Raw Water Monitoring, 2015-2019 (continued) a

Water Quality . b| No.of No. of .
Parameters MCL | Units Samples |Detections BAT, | WAL | WIEES BADLL PSS
Chlorite 1 mg/L 0 - - - - - 0.02
60
HAAS (as LRAA) (LRAA) ng/L 0 --- --- --- --- --- ---
Total 80
Trihalomethanes (LRAA) neg/l ? 0 ND ND ND o o
Bromodichloro- I 9 0 ND | ND | ND | 0.09-0.21 1
methane
Bromoform - ng/L 9 0 ND ND ND 0.096-0.31 1
Chloroform --- ug/L 9 0 ND ND ND 0.096-0.15 1
Dibromochloro- ug/L 9 0 ND | ND | ND | 0.065-0.26 1
methane
Primary Standards — Volatile Organic Chemicals (VOCS)
Benzene 1 ng/L 9 0 ND ND ND 0.044-0.14 0.5
Carbon Tetrachloride 0.5 ug/L 9 0 ND ND ND 0.034-0.25 0.5
1,2-Dichlorobenzene
(0-DCB) 600 ng/L 9 0 ND ND ND 0.082-0.23 0.5
1,4-Dichlorobenzene
(p-DCB) 5 ng/L 9 0 ND ND ND 0.036-0.18 0.5
1,1-Dichloroethane
(1.1-DCA) 5 ng/L 9 0 ND ND ND 0.1-0.21 0.5
1,2-Dichloroethane
(1.2-DCA) 0.5 pg/L 9 0 ND ND ND 0.074-0.14 0.5
1,1-Dichloroethylene
(1.1-DCE) 6 ng/L 9 0 ND ND ND 0.12-0.21 0.5
cis-1,2-
Dichlorethylene 6 ng/L 9 0 ND ND ND 0.14-0.25 0.5
(c-1,2-DCE)
trans-1,2-
Dichloroethylene 10 ng/L 9 0 ND ND ND 0.1-0.19 0.5
(t-1,2-DCE)
Dichloromethane
(Methylene Chloride) 5 ng/L 9 0 ND ND ND 0.092-0.18 0.5
1,2-Dichloropropane 5 ug/L 9 0 ND ND ND 0.056-0.15 0.5
1,3-Dichloropropene .
(TOTAL) 0.5 ng/L 9 0 ND ND ND 0.5
Cis-1,3-
Dichloropropene --- ng/L 9 0 ND ND ND 0.065-0.23 ---
Trans-1,3- I 9 0 ND | ND | ND | 0.051-0.18 | -
Dichloropropene
Ethylbenzene 300 ne/L 9 0 ND ND ND 0.047-0.18 0.5
Methyl-tert-butyl
ether (MTBE) 13 ng/L 9 0 ND ND ND 0.067-0.39 3
Monochlorobenzene
(Chlorobenzene) 70 pg/L 9 0 ND ND ND 0.05-0.21 0.5
Styrene 100 ug/L 9 0 ND ND ND 0.075-0.19 0.5
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Table 4-7. Pardee Reservoir Raw Water Monitoring, 2015-2019 (continued) a

Water Quality b No. of No. of .

Parameters MCL | Units Samples |Detections BT, | M, ] B BADLL LIS
1,1,2,2- )
Tetrachlorocthane 1 ug/L 9 0 ND ND ND 0.097-0.18 0.5
Tetrachloroethylene
(PCE) 5 ng/L 9 0 ND ND ND 0.049-0.2 0.5
Toluene 150 ug/L 9 0 ND ND ND 0.054-0.16 0.5
1,2,4- )
Trichlorobenzene 5 ug/L 9 0 ND ND ND 0.096-0.19 0.5
1,1,1-Trichloroethane
(1.1.1-TCA) 200 ng/L 9 0 ND ND ND 0.1-0.19 0.5
1,1,2-Trichloroethane
(1.1.2-TCA) 5 ug/L 9 0 ND ND ND 0.079-0.21 0.5
Trichloroethylene
(TCE) 5 png/L 9 0 ND | ND | ND 0.12-0.17 0.5
Trichlorofluoro-
methane (Freon 11) 150 ng/L 9 0 ND ND ND 0.065-0.22 5
1,1,2-Trichloro-
1,2,2-Trifluoroethane | 1,200 ug/L 9 0 ND ND ND 0.11-0.25 10
(Freon 113)

Vinyl Chloride 0.5 ug/L 9 0 ND ND ND 0.086-0.22 0.5
Xylenes (Total) 1,750 ug/L 9 0 ND ND ND 0.22 0.5
m+p-Xylene - ug/L 9 0 ND ND ND 0.14-0.37 ---
0-Xylene --- ng/L 9 0 ND ND ND 0.079-0.18 ---
Secondary Standards
Aluminum (Al) 200 ug/L 12 11 41 ND 858 0.3-16.3 50
Chloride (Cl) 250 mg/L 107 107 1.2 0.48 3.4 0.002-0.057 ---
Color 15 color unit 1 1 4 1 --- Color 15
Specific Conductance 900 uS/cm 4 4 51.1 40.0 77.6 0.3 ---
Copper (Cu) 1,000 ug/L 3 1 ND ND 17.6 4.06-5.2 50
Foaming Agents
(MBAS) 0.5 mg/L 1 0 ND 0.03 ---
Iron (Fe) 300 ug/L 1 1 20.3 5.2 100
Manganese (Mn) 50 ng/L 3 3 6.5 3.8 284 0.083-0.104 20
Methyl-tert-butyl
ether (MTBE) 5 ug/L 9 0 ND ND ND 0.067-0.39 3
Odor-Threshold 3 TON 1 0 ND 1 1
pH 6.5-8.5| pH units 35 35 7.3 6.7 7.9 --- ---
Silver (Ag) 100 ug/L 3 0 ND ND ND 0.0081-0.02 10
Sulfate 250 mg/L 109 109 1.2 0.69 2.2 0.003-0.076 | 0.5
Thiobencarb 1 ug/L 7 0 ND ND ND 0.017-0.018 1
Total Dissolved
Solids (TDS) 500 mg/L 108 108 31 17 59 5-11 ---
Turbidity 5 NTU 39 39 0.7 0.3 8.2 0.07-0.08 ---
Zinc (Zn) 5,000 ug/L 3 3 19 3.7 22.5 0.728-2 50
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Table 4-7. Pardee Reservoir Raw Water Monitoring , 2015-2019 (continued) a

Water Quality b No. of No. of .
Parameters MCL | Units Samples | Detections Med. | Min. | Max. MDL DLR

Other Constituents
Total Alkalinity (as
CaC0s) - mg/L 237 237 14 9.1 33 1.2-5 -
Bromide - ng/L 27 2 ND ND 5 0.0006 ---
Calcium (Ca) - ng/L 100 100 3,650 | 2,500 | 9,830 [ 6.24-22.6 -
Ethyl-tert-butyl-ether --- ng/L 9 0 ND ND ND 0.042-0.19 ---
Total Hardness (as
CaCOs) mg/L 99 99 14 8 22 1.4-6
Magnesium (Mg) - ng/L 81 81 980 679 | 2,320 1.04-9.36 ---
}?)”h(’phos"hate (as | meL 102 1 ND | ND | 0.029 [0.0023-0.0099| ---
Sodium (Na) - pg/L 107 107 1,920 | 1,040 | 3,770 | 3.12-11.4 -
Total Organic Carbon --- mg/L 142 142 1.7 0.92 2.6 0.024-0.12 ---

a) Abbreviations: --- =not applicable, ND = not detected (i.e. value is below method detection limit), TT =

Treatment Technique (see footnote ¢), TCR = Total Coliform Rule (see footnote d), MCL = Maximum
Contaminant Level, MDL = Method Detection Limit, DLR = Detection Limit for Reporting.

b) Units notdefined in text: MFL= million fibers (asbestos)per liter, pCi/L = picocuries per liter, pS/cm =
microsiemens per centimeter.
¢) Treatment Technique (TT)
= Cryptosporidium: 99% removal.
*  Giardia lamblia: 99.9% removal/inactivation
= Viruses: 99.99% removal/inactivation
= Legionella: No limit, but USEPA believes that if Giardia and viruses are removed/inactivated, Legionella
will also be controlled.
= Turbidity: performance standards per Title 22, Chapter 17 and “1998 Water Supply Permit” for the East
Bay system.
= Acrylamide: 0.05% monomer in polyacrylamide dose of 1 ppm
= Epichlorohydrin: 0.01% residual of epichlorohydrin in dose of 20 mg/L.

d) This table only shows total coliform and E. coli results from the Colilert 18 Q-T method (SM9223B), and
excludes all results from MTF (SM 9221B and F). See Bacteriological Section for further information.

e) Total Coliform Rule (TCR). Total coliform samples are collected from the treated water distribution system per a
sampling plan approved by SRWCB-DDW (TCR is notapplicable to raw water). When a sample is positive for
total coliform, it must be further analyzed for E. coli, and repeat samplingmustbe conducted. The TCR was
revised in April 2016, before which time analysis of fecal coliform could be conducted in lieu of E. coli.

/) Turbidity in this table is from grab samples taken from the reservoir. It does not include routine turbidity samples
taken from the WTP operators atthe WTP influents. Turbidity from continuous online analyzers is shown in the
Turbidity section.

g) Thereis no current MCL for hexavalent chromium. The previous MCL of 10 pg/L was withdrawn on September
11,2017. The DLR was 1 pg/L.

Turbidity

Pardee Reservoir has low turbidity water most of the time with occasional spikes of
moderate to high turbidity. Online turbidity instruments are located at three monitoring
stations: PARIN, PACIN, and the Mokelumne Aqueducts at Campo Seco. The latter is at
the end of the Pardee Tunnel on the Mokelumne Aqueducts, two miles downstream of the
shaft pump where Aqueduct Tunnel grab samples are collected. Unlike the grab sample
location, Campo Seco is downstream of lime addition. However, the PACT WTP Intake is
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located near the Pardee Outlet Tower serving the Mokelumne Aqueducts, and turbidities
at Campo Seco are similar to PACIN, verifying there is not a significant impact on
turbidity due to the lime addition. The daily average turbidities from these monitoring
stations are shown in Figure 4-10 alongside Mokelumne River flow MS RHW49.

The median of average daily turbidity values for the 2020 MRWSS Update period were
0.54 NTU, 0.52 NTU, and 0.62 NTU at PARIN, PACIN, and Campo Seco, respectively.
More than eighty percent of the average daily turbidity readings from these three locations
were less than 1 NTU.

The turbidity profiles in Figure 4-10 resemble the flow profile at MS RHW49, with highs
and lows occurring around the same time periods. During high runoff periods each winter,
there were marked increases in turbidity at all three on-line turbidity monitoring stations.
Occasionally, isolated high turbidities occurred briefly when runoff was not high. These
were most likely due to operational reasons, such as pump start-ups or tower gate changes,
and are not reflective of reservoir water quality.

The highest inflows to Pardee Reservoir were recorded in January and February 2017
monthly inflows 0f 250 and 380 TAF, respectively, due to heavy precipitation. PARIN
turbidity (Figure 4-10a) rose above a daily average of 5 NTU on January 11,2017 and
peaked above 10 NTU for most of the next sixty-eight days, before falling and staying
below 5 NTU on March 21, 2017. The highest maximum daily average turbidity at
PARIN was calculated to be 16.7 NTU on February 17, 2017, however, the turbidimeter
was not configured to read turbidity values above 20 NTU, and there were seven days
during this period in which the turbidity temporarily exceeded 20 NTU, including
February 17. In other words, the true maximum daily average was likely higher than 16.7
NTU. The highest grab sample turbidities measured by operators were 35 and 21 NTU, on
February 7 and February 18,2017, respectively.

Figure 4-10b shows that PACIN turbidity also rose significantly during and after the
storms of early 2017. The peak average daily turbidity (12.6 NTU) and peak grab sample
turbidity (21.6 NTU) were slightly lower than at PARIN, but still much higher than usual.

This 2017 turbidity event in Pardee Reservoir exceeded the water quality limits that the
East Bay in-line filtration water treatment plants could reliably treat to meet regulatory
standards. The Mokelumne Aqueducts were preemptively shut down for more than two
months, the longest recorded shutdown duration for a water quality event, and the fourth
since 1982. For these two plus months, water from Briones Reservoir supplied the in-line
filter plants in the East Bay. For this period, turbidity data collected by the online
instrument at Campo Seco were removed from Figure 4-10b, since they were not
representative of reservoir water quality.
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Figure 4-10. Average Daily Pardee Reservoir Turbidity from Online Analyzers with Average
Daily Flow from the Mokelumne River at MS RHW49
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a) Campo Seco is at the end of the Pardee Tunnel on the Mokelumne Aqueducts, almost two miles downstream of
the shaft pump where Aqueduct Tunnel grab samples are collected. Unlike the grab sample location, Campo Seco

is downstream of lime addition.
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Table 4-8 compares average daily turbidity statistics from PARIN online turbidity
analyzer, as well as total coliform and E. coli values throughout the reservoir (discussed
below), duringthe MRWSS 2020, 2015, and 2010 Updates. The median daily turbidities
were slightly higher in the MRWSS 2020 Update compared to the previous two updates
and the maximum turbidities were significantly higher, due to the strong winter storms of
early 2017.

Bacteriogical Water Quality

The District collected total coliform and E. coli samples regularly from Pardee Reservoir
at PACIN, PARIN, Aqueduct Tunnel, and PATW surface locations. Until mid-2019, most
of these total coliform and E. coli samples were analyzed by Standard Methods (SM)
9221B and 9221F, respectively, known as the multiple tube fermentation (MTF) methods.
However, it was discovered that these samples had not been consistently analyzed in strict
accordance with EPA guidance for raw water analysis with MTF. In August 2019, the
District switched to exclusive use of the SM9223B (Colilert 18 Q-T) method for samples
from these locations. Therefore, most of the E. coli and total coliform data collected prior
to mid-2019 during this update period are not included in this report. The only samples
analyzed by Colilert 18 Q-T prior to mid-2019 were collected for the Long Term 2
Enhanced Surface Water Treatment Rule (LT2ESWTR) for the East Bay System. These
were collected monthly from April 2015 through January 2017 from the Aqueduct Tunnel
location.

Table 4-8 shows statistics for total coliform results for this MRWSS 2020 Update, as well
as the two previous updates. The data in this table for the current update period only
includes results from the Colilert 18 Q-T method, whereas most results from previous
updates were from the MTF method. The median statistic appears to indicate an order of
magnitude increase in total coliform results for this update period, however, this is likely
due to the change in method. Colilert 18 Q-T avoids potential negative analytical
interferences that can occur with MTF of raw water, and introduces potential positive
interference of Aeromonas species. Table 4-8 does not indicate a significant change in E.
coli concentration this update period over the previous two updates, despite the change in
analytical method.

Figure 4-11 shows the same total coliform results reported for the MRWSS 2020 Update
in Table 4-8, separated by sample location. Figure 4-11a shows total coliform results over
time and Figure 4-11b shows the data percentiles. In general, PACIN had lower total
coliform levels than the other locations. For example, the fiftieth percentile (median) total
coliform result at PACIN (Figure 4-11b) was 20 MPN/100 mL, while all other monitoring
locations (PARIN, PATW, and Aqueduct Tunnel) had fiftieth percentile levels just under
100 MPN/100 mL. The maximum total coliform results at both PARIN and Aqueduct
Tunnel were greater than 2,400 MPN/100 mL (too numerous to count).

Figure 4-12 shows E. coliresults analyzed with the Colilert 18 Q-T method for Pardee
Reservoir, with results over time shown in Figure 4-12a and E. coli percentiles in Figure
4-12b (the same data summarized above in Table 4-8). The fiftieth percentile E. coli result
was non-detect for all locations except PATW Surface, which had a 50t percentile of 1
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MPN/100 mL. The maximum E. coliresult for all samples was 10 MPN/100 mL at the
Aqueduct Tunnel location.

Table 4-9 shows one year of biweekly E. coli monitoring results for LT2ZESWTR for
PACT and PARA WTPs. These samples were all analyzed by MTF in accordance with
EPA guidance. For the sake of simplicity, they are not included in Table 4-8 statistics and
not shown in Figure 4-12,which only include Colilert 18 Q-T results. The mean E. coli
concentrations for LT2ZESWTR were 1 and 0.2 MPN/100 mL, at PACIN and PARIN,
respectively.

Table 4-8. Summary of Turbidity and Coliform data in Pardee Reservoir from
MRWSS 2020, 2015 and 2010 Updates

Turbidity - Daily
MRWSS Update average at PARIN E. coli® Total Coliform
and Time Period Statistic (NTU) (MPN /100 mL) | (MPN /100 mL)
No. of Samples NA® 53 52
MRWSS 2020 Update di
(2015-2019) Median 0.54 <1(ND) 68
Max >16.7°¢ 9.8 >2400
No. of Samples NA® 247 247
MRWSS 2015 Update -
Max 3.38 11 700
No. of Samples nab 375 277
MRWSS 2010Update di
(2005-2009) Median 0.47 <2 (ND) 4
Max 5.76 13 >16,000

a) The MRWSS 2020 Update only uses results from analysis with the Colilert 18 Q-T method (SM9223B) for
total coliform and E. coli, whereas mostresults from previousupdates were from MTF methods (SM9221B
and SM9221F). See text for further information

b) NA: notapplicable. Data shown are statistics of the daily average turbidity data, obtained from an on-line
instrument at Pardee Recreation Area WTP Influent, which monitors continuously.

c¢) Thehighest maximum daily average turbidity at PARIN was calculated to be 16.7 NTU on February 17,2017,
however, the turbidimeter was not configured to read turbidity values above 20 NTU, and there were seven
days duringthis high turbidity period of early 2017 in which the turbidity exceeded 20 NTU, including that
day. In other words, the true maximum daily average was likely higher. The highest grab sample turbidities
measured by operators were 35 and 21 NTU, on February 7 and February 18, respectively.
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Figure 4-11. Total Coliform in Pardee Reservoir, 2015-2019 ¢

a. Total Coliform in Pardee Reservoir over Time with Average Daily Flow from the
Mokelumne River at MS RHW49
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a) Only samples analyzed by Colilert 18 Q-T (SM9223B) are included in this figure. See text for further information.
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Figure 4-12. E. coliin Pardee Reservoir, 2015-2019 ¢
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a) Only samples analyzed by Colilert 18 Q-T (SM9223B) are included in this figure. See text for further information.
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Table 4-9. E. coli Monitoring Results for LT2ZESWTR Round 2,

Pardee Reservoir at PACIN and PARIN (2017 — 2018) ¢ b

E. coli (MPN/100mL) MDL
Collection Date PACIN PARIN (MPN/100 mL)
10/11/17 ND ND 1.8
10/25/17 ND ND 1.8
11/08/17 4.5 ND 1.8
11/22/17 ND ND 1.8
12/06/17 7.8 1.8 1.8
12/20/17 ND 1.8
01/03/18 ND 1.8
01/17/18 ND ND 1.8
01/31/18 ND ND 1.8
02/14/18 ND ND 1.8
02/28/18 ND ND 1.8
03/14/18 ND ND 1.8
03/28/18 ND 1.8
04/11/18 ND 1.8
04/25/18 ND ND 1.8
05/09/18 ND ND 1.8
05/23/18 2 ND 1.8
06/06/18 1.8 ND 1.8
06/20/18 ND ND 1.8
07/04/18 ND ND 1.8
07/18/18 ND ND 1.8
08/01/18 ND ND 1.8
08/15/18 ND ND 1.8
08/29/18 ND ND 1.8
09/12/18 2 1.8
09/26/18 ND 1.8
# Samples 26 26
# Detections 9 3
Average of Results ® 0.2

a) These samples were all analyzed by the MTF method (SM9221F), and thus are not included in Table 4-7 and 4-8
statistics and not shown in Figure 4-12. The MDL for this method was 1.8 MPN/100 mL, greater than the MDL of
1 MPN/100 mL for the Colilert 18 Q-T samples.

b) For LT2ESWTR, non-detectresults are treated as zero when calculating the average result.
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Giardia and Cryptosporidium

The District has monitored Giardia and Cryptosporidium in Pardee Tunnel at varying
frequencies since 1991. LT2ESWTR required two rounds of monitoring to establish
whether each drinking water source has an elevated Cryptosporidium risk. Starting in
October 2006, monthly samples were collected at the Aqueduct Tunnel for two years as
partof LT2ZESWTR Round 1 for the East Bay water system, resulting in a Bin 1
classification (lowest risk classification). Since 2012, the District has been conducting
baseline monitoring of Cryptosporidium and Giardia, on the Upper Mokelumne River at
MS RHW49 as presented above.

LT2ESWTR Round 2 sampling was required during this MRWSS 2020 Update period.
Samples were collected at the Aqueduct Tunnel from April 2015 to January 2017 for the
East Bay water system. Table 4-10 summarizes LT2ZESWTR Round 2 regulatory
monitoring results. All Cryptosporidium and Giardia results were non-detect. There are
no samples for February and March 2017, because the Mokelumne Aqueducts had to be
shut down due to high turbidity in Pardee Reservoir following severe rainstorms. The
LT2ESWTR Round 2 monitoring results confirmed that Pardee Reservoir has very low levels
of Cryptosportidium and the District continues to be assigned a Bin 1 classification.

LT2ESWTR Round 2 sampling was also required for PACT and PARA WTPs. However,
as small systems serving fewer than 10,000 people, they were not required to sample for
Cryptosporidium. Instead, they sampled biweekly for E. coli (Table 4-9, above), allowable
if E. coli concentrations were less than or equal to 10 MPN/100 mL, which they were.
These two systems continue to be assigned a Bin 1 classification.

Regulated Inorganic Chemicals

All regulated inorganic chemicals at Pardee Reservoir raw water met the primary MCL
standards (Table 4-7, above). The District’s Title 22 monitoring plans (Appendix 4-1)
require all regulated inorganic chemicals be sampled annually at PACIN and PARIN.
Most regulated inorganic chemicalse are monitored for compliance purposes in the treated
water effluents of the three in-line filter plants; only asbestos, fluoride, and perchlorate
must be monitored for the East Bay system in the raw water at PATW open gates (intakes
to the Pardee Tunnel and Mokelumne Aqueducts) or the Aqueduct Tunnel location.
Various regulated inorganic chemicals are also regularly or occasionally collected at these
or other Pardee Reservoir locations for operational purposes. All results, compliance and
discretionary, are included in Table 4-7.

Regulated Organic Compounds

During the period of the MRWSS 2020 Update, no regulated SOCs or VOCs were
detected above the DLR. MTBE was detected in Pardee Reservoir in the past, but has not
been detected since 2003. For compliance purposes for the East Bay system, VOCs are
monitored annually and SOCs are monitored twice per year every three years at the
PATW open gates or the Aqueduct Tunnel location. In addition, all regulated VOCs must
be monitored once every six years at PACIN and PARIN, and atrazine and simazine (two
SOCs) must be monitored at PARIN once every six years.
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Table 4-10. Cryptosporidium and Giardia Results in Pardee Reservoir at Aqueduct Tunnel,

LT2ESWTR Round 2 Monitoring Results (2015-2017)“

Cryptosporidium Giardia DLR
Collection Date Oocysts (#/1) Cysts (# /L) (#/1)
4/14/2015 ND ND 0.1
5/20/2015 ND ND 0.1
6/16/2015 ND ND 0.1
7/17/2015 ND ND 0.1
8/18/2015 ND ND 0.1
9/15/2015 ND ND 0.1
10/20/2015 ND ND 0.1
11/17/2015 ND ND 0.1
12/15/2015 ND ND 0.1
1/19/2016 ND ND 0.1
2/16/2016 ND ND 0.1
3/15/2016 ND ND 0.1
4/19/2016 ND ND 0.1
5/17/2016 ND ND 0.1
6/14/2016 ND ND 0.1
7/19/2016 ND ND 0.1
8/16/2016 ND ND 0.1
9/20/2016 ND ND 0.1
10/18/2016 ND ND 0.1
11/15/2016 ND ND 0.1
12/20/2016 ND ND 0.1
1/17/2017 ND ND 0.1
# Samples 22 22
# Detections 0 0
Maximum ND ND

a) Pardee Tunnel was shutdown during February and March LT2ESWTR due to high turbidity results at Pardee

Reservoir and affected East Bay WTPs received water from Briones Reservoir.

Radioactivity

Based on Title 22 and initial monitoring results, gross alpha is monitored at PACIN and

PARIN once every nine years, and all regulated radiologicals are monitored at PATW
open gates or the Aqueduct Tunnel once every nine years for the East Bay system. During
the MRWSS 2020 Update, gross alpha was monitored at PATW, PACIN, and PARIN and
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all results were below the DLR. All other radionuclides monitored at PATW were below
their respective DLRs.

Disinfection By-Products

Disinfection byproducts are regulated in the distribution system under the Stage 2
Disinfectants/Disinfection By-Products Rule (S2DBPR). They are formed during water
treatment through reactions between disinfectants and naturally occurring compounds in
the water, such as natural organic matter and bromide. Thus, they are not expected to be
present at significant concentrations in the raw water. Trihalomethanes were measured in
Pardee Reservoir when other VOCs were analyzed, as a product of the same analytical
method. As expected, none were detected in the MRWSS Update 2020 period.

Total Organic Carbon

TOC is a measure of the amount of natural organic matter present in the water, which is
important in drinking water treatment for several reasons, including its potential to react
with disinfectants during treatment. All TOC results from Pardee Reservoir are shown in
Figure 4-13 by monitoring location, along with Mokelumne River flows. This is the same
data previously summarized in Table 4-7. For the East Bay system, the District regularly
monitors TOC at either the PATW open gates or the Aqueduct Tunnel. Included in Figure
4-13 are results from four quarterly samples collected for UCMR4 (May 2018 through
January 2019 at the Aqueduct Tunnel). TOC samples are also collected at PARIN as part
of the SWRCB-DDW-approved operations plan for the new GAC system at Pardee
Recreation Area WTP. Other TOC samples are collected for various special studies and
operational purposes.

Figure 4-13. TOC in Pardee Reservoir with Average Daily Flow from the Mokelumne River at
MS RHW49 (2015 —2019)
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TOC results ranged from 0.9 to 2.6 mg/L. In general, elevated TOC concentrations
occurred when the Mokelumne River flow was high, though TOC levels were
significantly lower in Pardee Reservoir than in the river (Figure 4-9). Also, the TOC did
not appear to significantly vary by location within the reservoir.

The maximum TOC result of 2.6-mg/L occurred twice. The first of these was sampled at
PATW (elevation 550-feet) in February 2017, during a period of elevated TOCs at all
locations sampled. These high TOC results occurred during historical precipitation events
and extremely high Mokelumne River flows. Unfortunately, no samples were collected on
the Mokelumne River in the period immediately following these high flows, though it is
likely the TOC was also elevated in the river at this time.

The second of two TOC samples with the maximum result of 2.6 mg/L occurred at
PARIN in February 2019, within a day of peak runoff for that season. Other samples that
appear from Figure 4-13 to have been collected near in time to this high TOC, were either
collected before the high flow period or a month later.

It should be noted that the peak winter TOC values were not long-lasting once river flows
subsided each year. Following the maximum TOC of 2.6 mg/L in February 2017, TOC
dropped fairly rapidly and the lowest TOCs of this update period occurred the next
autumn, before rising again during rainfall in late 2017. However, the East Bay in-line
filter plants had elevated DBP levels during the spring and summer 0f 2017, evenas TOC
levels decreased to typical levels. The peak TOC in 2019 was even more brief, with only
one TOC value above 2 mg/L all winter, despite the single sample at PARIN of 2.6 mg/L
being tied for maximum.

The median TOC result of 1.7 mg/L was slightly higher than the median values of
previous MRWSS updates (1.5 mg/L, 1.6, and 1.2, respectively), likely due to heavier
than usual precipitation and runoff in early 2017 and early 2019, following a sustained
drought that ended the first year of this update period.

Taste & Odor and Plankton

During the MRWSS 2020 Update period, threshold odor number (TON) was monitored
once at PACIN and the result was non-detect. For Pardee Recreation Area WTP and all
East Bay WTPs, TON is also monitored on the treated water effluent. All results were
below the secondary MCL except once at Lafayette WTP Effluent. This sample had a

TON result of 8, characterized as having a chlorinous odor. Follow-up sample results were
less than the MCL for TON.

Many taste and odor problems are associated with certain algal genera commonly found in
Pardee Reservoir. Additionally, algae can cause filter clogging. Pardee Reservoir plankton
samples are collected from the surface and from the level of the open gates of PATW at
least monthly and more frequently when algal activity is high. Results of planktonic algae
sampling at Pardee Reservoir are summarized in Table 4-11. This table is limited to algal
genera known to potentially pose concerns for water quality and treatment, and to those
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detected at levels of ten thousand (10,000) algal cells per one hundred mL (#/100 mL) or
higher in the past fifteen years. Typically, much higher levels are needed to cause
treatment concerns. Table 4-11 also shows the potential water quality and treatment
concerns associated with each species.

Table 4-11. Maximum Detections of Algal Genera during Current and Two Previous MRWSS
Update Periods (2005-2020) ¢

Max Detected Level (#/100 mL) Water Treatment
MRWSS 2020 MRWSS 2015 MRWSS 2010 Concernb
Algae Update Update Update Filter- Potential
Class / Genus (2015-2019) | (2010-2014) | (2005 -2009) Clogging | Taste & Odor
Bacillariophyceae
Aulacoseirae | ¢ ), 34,000 93,000 X X
(formerly Melosira)
Cyclotella 12,000 24,000 49,000 X X
Fragilaria 140,000 120,000 160,000 X X
Nitzschia 6,900 14,000 16,000 X
Synedra 31,000 6,400 ND X X
Chlorophyceae
Pseudanabaena 34,000 ND ND X
Ulothrix 7,000 34,000 7,400 X
Chrysophyceae
Dinobryon | 97,000 51,000 140,000 X X
Cyanophyceae
Aphanothece 920,000 1,300,000 23,000 X
Dolichospermum |, 3 5 140,000 160,000 X X
(formerly Anabaena)

a) Only genera known to be associated with water treatment concerns, and detected at least one time from 2005-
2020 atlevels above 10,000 #/100 mL are included.

b) Identification of genera linked to potential taste and odor and/or filter-clogging potential are based on District
experience, as well as literature: Huntley (2018), Ansarietal. (2010), AWWA (2004), and AWWARF and
Lyonnaise des Eaux (1987).

During the MRWSS 2020 Update, algae with the highest concentrations in previous
updates were generally present in similar numbers during the MRWSS 2020 Update
period. As in previous reporting periods, the level of potential taste/odor producers were
present at levels thought to be too low for concern. Two genera with potential to cause
taste and odor, Synedra and Pseudanabaena, were detected this update for the first time at
levels above ten-thousand cells per 100 mL, though far below levels of concern, consistent
with the absence of T&O complaints from customers.

Algae that can cause filter-clogging problems were identified at quantities of potential
concern, especially Fragilaria, Aulacoseira (formerly classified as Melosira) and
Aphanothece. The in-line filtration plants in the East Bay have experienced shorter filter

Mokelumne River Watershed Sanitary Survey 2020 Update

4-44




Section 4. Water Quality

run times during algae blooms in Pardee Reservoir. During stratified reservoir conditions,
the gates of Pardee tower can often be operated to minimize the impact of these blooms,
subject to limitations of cold water pool storage requirements.

Other Secondary Standards

Aluminum and manganese results exceeded the secondary MCL standards in one sample
from Pardee Reservoir. The maximum aluminum concentration of 858 ug/L, exceeding
the secondary standard of 200 ug/L, was observed at the Pardee Reservoir inflow
Logboom location during the Butte Fire monitoring program on September 29, 2015. At
the same time and monitoring location, the manganese result was 284 ug/L, exceeding the
secondary standard of 50 ug/L. Turbidity results also exceeded the secondary MCL
standards of 5 NTU at Pardee Reservoir. PACT, PARA, Walnut Creek, Orinda, and
Lafayette WTPs are all capable of reducing these metals and turbidity, and the treated
water effluent concentrations have been well below the secondary MCL standards.

General Water Quality

Minerals and nutrients were detected at low to moderate concentrations in Pardee
Reservoir. As Table 4-6 indicates, Pardee Reservoir is a soft water, with hardnessranging
from 8 to 22 mg/L as CaCO; during MRWSS 2020 Update period. The pH ranged from
6.7 to 7.9 and total alkalinity was between 9 and 33 mg/L as CaCOs.

Comparison of Raw/Treated Water to Standards

The data collected in Pardee Reservoir and summarized in this report show that the raw
water meets most treated water quality standards. The only primary MCLs exceeded in the

raw water are microbiological parameters, all of which are effectively removed through
the process trains at PACT, PARA, Walnut Creek, Lafayette and Orinda WTPs.

Although elevated turbidity events occured periodically at Pardee Reservoir, especially
during extreme storm events such as those in early 2017 (Figure 4-10), more than eighty
percent of the daily average raw water turbidity readings from PACIN, PARIN, and Campo Seco
monitoring stations were less than 1 NTU. More importantly, the effluent turbidities at all
District WTPs continuously met all turbidity regulations. Table 4-12 presents effluent
turbidity statistics for 2015 through 2019 for all the District’s WTPs served by Pardee
Reservoir.

As shown in Table 4-12, all five WTPs receiving Pardee Reservoir water produce
consistent, high-quality treated water. At all three East Bay in-line filter plants, more than
99% of treated water turbidity was below 0.085 NTU based on 1-minute interval readings.
However, the high raw water turbidity in early 2017 prompted the District to preemptively
shut down the Mokelumne Aqueducts and use Briones Reservoir water to supply the in-
line filter plants in the East Bay. While optimization of coagulants can maintain low filter
effluent turbidities during high raw water turbidity events, this typically results in shorter
filter run times that cannot be maintained for extended periods of time without straining
the waste-stream processes. Thus, the flexibility in source waters is an important factor
contributing to the reliability of the large East Bay System.
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Table 4-12 shows maximum turbidity reading of 0.15 and 0.1 NTU at PACT and PARA

effluent, respectively. At PACT and PARA WTPs, treated water turbidity was 0.05 NTU
except for rare, brief periods, which are more likely attributable to instrumentation issues
than water quality.

Table 4-12. Combined Effluent Turbidity Statistics for WTPs Served by Pardee Reservoir,

Mokelumne River Watershed Sanitary Survey 2020 Update

2015-2019
Water Total # of
Treatment Plant 1-Minute
Period (WTP) 50% | 90% | 95% | 97% | 98% | 99% | 99.9% | Readings
2015-2019 | OrindaWTP =1 659 | 0.035 | 0.038 | 0.041 | 0.044 | 0.051 | 0.085 | 2,381,801
Combined Eff.
2015-2019 Wahi;;greek 0.03 | 0.038 | 0.041 | 0.042 | 0.043 | 0.045 | 0.057 | 2,625,135
2015-2019 | Lafayette WTP | 0.021 | 0.029 | 0.032 | 0.034 | 0.035 | 0.037 | 0.044 | 1,764,691
2015-2019 PACT WTP Median Turbidity = 0.05, Maximum Turbidity =0.15 NTU
2015-2019 PARA WTP Median Turbidity = 0.05, Maximum Turbidity =0.1 NTU

The small membrane filtration systems of PACT and PARA WTPs have significant
treated water storage capacity, thus they only operate a fraction of each day. They have
flexibility to cease operation and wait a day or more for improved raw water quality
during short periods of extremely high turbidity. Both systems were able to to maintain
low plant effluent turbidities during January and February 2017. The maximum effluent
turbidity duringthe 2017 event was 0.15 NTU at PACT on February 7,2017, and the
ninety-fifth percentile turbidity reading at PACT that month was 0.05 NTU. In January
2017, all PACT effluent turbidity samples were 0.05 NTU, and all PARA WTP effluent
turbidity readings in both January and February 2017 were 0.05 NTU.

The District’s annual CCRs include the treated drinking water quality data and are
provided in Appendix 4-1 for the MRWSS 2020 Update period. The CCRs document
water quality in compliance with the regulations, including distribution system water
quality parameters.

Camanche Reservoir

Camanche Reservoir is predominantly used for flood control and to meet fish flow
requirements defined in the District’s water rights permit. One small system, CASS WTP,
treats Camanche Reservoir water. The system serves about 200 permanent residents and a
seasonal transient population, usually less than 1,000; therefore, the raw water quality
monitoring requirements as defined under Title 22 for Camanche Reservoir are less
extensive than those required for Pardee Reservoir. The results of this monitoring, along
with other pertinent water quality parameters, are discussed below. Camanche North
Shore (CANS) WTP treats groundwater and so is not included in this MRWSS.

In 2016, the old in-line filtration CASS WTP was replaced with an ultrafiltration (UF)
membrane WTP. The new CASS UF WTP is hydraulically connected to both the former
plant’s raw water supply line from Camanche Reservoir, and to the Pardee Reservoir via
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pipelines from Mokelumne Aqueducts No. 2 and No. 3. Thus, CASSIN refers to the plant
influent of both the old and new WTP, except where distinguished specifically. This
section only includes data from CASSIN for the periods when the WTP (either old or
new) was taking water from Camanche Reservoir.

Existing Raw Water Quality and Trends in Camanche Reservoir

Table 4-13 is a statistical summary of the raw water quality data of parameters regulated
by Title 22 and other pertinent parameters collected from Camanche Reservoir and CASS
WTP influent (CASSIN) for the period of the MRWSS 2020 Update. For each parameter,
the number of samples, number of detections, and the median, minimum, and maximum
concentrations are included, along with the regulated MCLs and DLRs when applicable.
The raw water quality is evaluated using treated water MCLs as a benchmark and
potential guide for treatment operations only.

Table 4-13. Camanche Reservoir Raw Water Monitoring, 2015-2019 ¢

Water Quality
Parameters

. b | No.of No. of .
MCL Med. | Min. Max. MDL DLR
< Units Samples | Detections ed n ax

Microbiological Constituents

Cryptosporidium TT ¢ #/L 0 --- - --- - - 1
d e | MPN/ _ .

E. coli TCR 100mL 192 124 2 ND 2,400 1-1.8

Giardia TT ¢ #/L 0 --- - - - - 1

Legionella TT ¢ - 0 - . — . o .

. e | MPN/

Total Coliform TCR 100 mL 191 181 49 ND |>17,000 1-1.8 ---

Turbidity” TT¢ | NTU 0

Viruses TT ¢ — 0 - - - - - —

Primary Standards — Inorganic Chemicals

Aluminum (Al) 1,000 ng/L 5 5 130 33 298 0.3-7.28 50
Antimony (Sb) 6 ng/L 5 0 ND | ND | ND 0.14-0.2 6
Arsenic (As) 10 ng/L 5 5 033 027 | 0.69 0.2-0.23 2
Asbestos 7 MFL 0 --- --- - --- --- 0.2
Barium (Ba) 1,000 ng/L 5 5 18 16.9 28 0.024-0.208 | 100
Beryllium (Be) 4 ug/L 5 1 ND ND 0.011 0.01-0.03 1
Cadmium (Cd) 5 ng/L 5 3 0.00771 ND 0.015 [ 0.0061-0.012 1
Chromium (Cr) 50 ng/L 5 4 0.36 | ND 1 0.11-0.61 10
Chromium-6 (Cr(VI)) | 108 pg/L 3 0 ND | ND | ND 0.05 1
Cyanide (CN) 0.15 mg/L 3 0 ND ND ND ]0.0012-0.0039| 100
Fluoride (F ™) 2 mg/L 5 5 0.034( 0.032 | 0.045 [0.0004-0.0088| 0.1
Mercury (Hg) 2 ng/L 5 0 ND | ND | ND 0.011-0.04 | 1
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Table 4-13. Camanche Reservoir Raw Water Monitoring, 2015-2019 (continued) a

“arameters | MU | Units® | o, | pesestons | Mot | Min. | Max. | MDL | DIR
Nickel (Ni) 100 ug/L 5 5 0.4 0.18 0.5 0.011-0.2 10
Nitrate+Nitrite (as N) 10 mg/L 5 5 0.024 | 0.007 | 0.086 --- ---

Nitrate (as N) 10 mgL 5 5 0.024 | 0.007 | 0.065 %‘%%0199' 0.4

Nitrite (as N) 1| mgL 5 2 ND | ND [ 0021 | OO | 04
Perchlorate (Cl047) 6 ng/L 5 0 ND ND ND 0.5-0.9 4
Selenium (Se) 50 ug/L 5 0 ND ND ND 0.3-0.69 5
Thallium (TI) 2 ug/L 5 0 ND ND ND 0.01-0.1 1
Primary Standards — Non-Volatile Organic Chemicals (SOCs)

Acrylamide TT® - 0 - - - — . —
Alachlor 2 ug/L 0 --- - - --- - 1
Atrazine (Aatrex) 1 ug/L 0 --- --- --- - - 0.5
Bentazon 18 ug/L 0 --- --- --- --- --- 2
Benzo(a)pyrene 0.2 ng/L 0 - - - —- - 0.1
Carbofuran 18 ug/L 0 - - - - - 5
Chlordane 0.1 ng/L 0 - - - - o 0.1
Dalapon 200 ue/L 8 0 ND ND ND 0.53 10
]()Dl‘t];ré)[r’r;ochloropropane 0.2 ng/L 0 - - - - - 0.01
it | g0 [ |0 | [ | | [
Di(2-ethylhexyl)adipatd 400 ug/L 0 - - - - - 5
pentes | [ g | | | | -] - ]
Dinoseb (DNBP) 7 ug/L 0 --- --- - --- - 2
Diquat 20 ng/L 0 - - - - - 4
Endothall 100 ug/L 0 - - - - - 45
Endrin 2 ng/L 0 - - - — - 0.1
Epichlorohydrin TTP - 0 - - - - - -
Félll)yée):ne Dibromide 0.05 ng/L 0 — — — — — 0.02
Glyphosate 700 ng/L 0 - - - — - 25
Heptachlor 0.01 ng/L 0 - - - —- - 0.01
Heptachlor Epoxide 0.01 ug/L 0 --- --- --- --- --- 0.01
Hexachlorobenzene 1 ug/L 0 - --- --- --- --- 0.5
Hoachloroeyelo- |50 |y |0 | | [ [ [ ]
Lindane (gamma BHC) 0.2 ug/L 0 --- --- --- --- - 02

Mokelumne River Watershed Sanitary Survey 2020 Update 4-48



Section 4. Water Quality

Table 4-13. Camanche Reservoir Raw Water Monitoring , 2015-2019 (continued) a

Tparameters | MCU|units”| G| peteetons | Med: | Min | Max. | MDL | DLR
Methoxychlor 30 ng/L 0 - --- - - - 10
Molinate 20 ug/L 0 - —- - — - 2
Oxamyl (Vydate) 50 ug/L 0 — — - - . 20
F;ggchlorophenol 1 Wl | o o
Picloram 500 ng/L 0 - o o o o 1
ot 0 | [ S - e
1,2,3-Trichloropropane 5 ng/L 5 0 ND ND ND 0.68-0.94 5
Simazine 4 ng/L 0 - --- - - - 1
2,4,5-TP (Silvex) 50 ug/L 0 - --- - - - 1
2.3.7.8-TCDD (Dioxin) 30 pe/L 0 - o - - o 5
Thiobencarb 70 ug/L 0 - - — - - 1
Toxaphene 3 ng/L 0 - --- - - - 1
Primary Standards — Radionuclides
Gross Alpha 15 pCi/L 1 1 1.07 +/- 0.603 MDA 0.679| 3

50
Gross Beta/ Photon (screening| pCi/L 0 --- --- - - - 4
level)
Radium 226+228 5 pCi/L 0 - - . - o —
Radium-226 - pCi/L 0 - --- - - - 1
Radium-228 - pCi/L 0 - - - - - 1
Strontium-90 8 pCi/L 0 - - - - - 2
Tritium 20,000 | pCi/L 0 - - - - - 1,000
Uranium 20 pCi/L 0 - - - - - 1
Disinfectant/Disinfection Byproducts Rule
Bromate 10 ng/L 0 --- - - - - 50r1
Chloramines as Cl 4 mg/L 0 - - - - — -
Chlorine as Cl 4 mg/L 5 0 ND ND ND | 0.05-0.08 ---
Chlorine Dioxide 0.8 mg/L 0 - o . . . .
Chlorite 1 mg/L 0 - - - - - 0.02
HAAS 60 ng/L 10 0 ND ND ND - ---
(LRAA)

Eicti’(rjomoa“tic — | gL | 10 0 ND | ND | ND 0.25 1

Eicciglomaceﬁc — | gL | 10 0 ND | ND | ND 0.18 1

Xgﬁomomoaceﬁc N W 0 ND | ND | ND 0.29 I
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Table 4-13. Camanche Reservoir Raw Water Monitoring, 2015-2019 (continued) a

Water Quality . b| No.of No. of .
Parameters MCL | Units Samples [ Detections BAEGL || b, ) BEENG bADIL LDILIES
Monochloroacetic | ug/L 10 0 ND | ND | ND 0.65 1
Acid
Trichloroacetic
Acid pg/L 10 0 ND | ND | ND 0.17 1
Total Trihalometh 80 L 10 0 ND ND ND
otal Trihalomethanes | | p s A) ng/ —- —-
Bromodichloro- — |wer | 10 0 ND | ND | ND | 0.09-021 | 1
methane
Bromoform - ng/L 10 0 ND ND ND |0.096-0.31 1
Chloroform - ng/L 10 0 ND ND ND [0.096-0.15 1
Dibromochloro- pg/L 10 0 ND | ND | ND [0.065-026| 1
methane

Primary Standards — Volatile Organic Chemicals (VOCS)

Benzene 1 ng/L 0 - - - —- - 0.5
Carbon Tetrachloride 0.5 ug/L 0 - - - - - 0.5
1,2-Dichlorobenzene

(0-DCB) 600 ug/L 0 - --- --- --- --- 0.5
1,4-Dichlorobenzene

(p-DCB) 5 }Lg/L 0 - - - - - 0.5
1,1-Dichloroethane

(1.1-DCA) 3 ng/l 0 0.5
1,2-Dichloroethane

(l,Z-DCA) 0.5 Hg/L 0 - =" =" - - 0.5
1,1-Dichloroethylene

(1,1-DCE) 6 }Lg/L 0 - - - - - 0.5
cis-1,2-Dichlorethylene]

(c-1.2-DCE) 6 mgl |0 0-5
trans-1,2-

Dichloroethylene 10 ug/L 0 - - - - - 0.5
(t-1,2-DCE)

Dichloromethane

(Methylene Chloride) 3 ng/L 0 - - - - T 0.5
1,2-Dichloropropane 5 ug/L 0 - - - - - 0.5
1,3-Dichloropropene . N N N .

(TOTAL) 0.5 | ng 0 0.5
Cis-1,3-

Dichloropropene - ng/L 0 - - - - T T
Trans-1,3-

Dichloropropene ug/l 0

Ethylbenzene 300 ug/L 0 - - - — — 0.5
Methyl-tert-butyl ether 13 ngl 0 . N N . . 3

(MTBE)
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Table 4-13. Camanche Reservoir Raw Water Monitoring, 2015-2019 (continued) a

Water Quality . b | No.of No. of .

Parameters RIEE Units Samples | Detections bifedl ) bl )| B BALDIL LDILIES
Monochlorobenzene
(Chlorobenzene) 70 ne/L 0 T o T o - 0.5
Styrene 100 ug/L 0 - - - --- --- 0.5
1,1,2,2-
Tetrachloroethane ! ng/L 0 - - - - - 03
Tetrachloroethylene
(PCE) 5 ng/L 0 o T T T T 0.5
Toluene 150 ug/L 0 - - - --- - 0.5
1,2,4-Trichlorobenzene 5 ng/L 0 --- --- --- --- --- 0.5
1,1,1-Trichloroethane
(1,1,1-TCA) 200 “g/L 0 T T T - - 0.5
1,1,2-Trichloroethane
(1.1.2-TCA) > ng/L 0 0.5
Trichloroethylene
(TCE) 5 ng 0 T - - - - 0.5
Trichlorofluoromethang
(Freon 11) 150 ng/l 0 o T o T T >
1,1,2-Trichloro-1,2,2-
Trifluoroethane 1,200 pg/L 0 - - - - - 10
(Freon 113)
Vinyl Chloride 0.5 ng/L 0 - - - - - 0.5
Xylenes (Total) 1,750 ng/L 0 - - - - - 0.5

m+p-Xylene --- ug/L 0 --- --- --- --- --- ---

o-Xylene --- ug/L 0 --- --- --- --- --- ---
Secondary Standards
Aluminum (Al) 200 nug/L 5 5 130 33 298 0.3-7.28 50
Chloride (CI) 250 mg/L 0 - --- - - - -
Color 15 color unit 0 - - - --- --- ---
Specific Conductance 900 uS/cm 0 - - - --- - -
Copper (Cu) 1.000 ug/L 0 - - - --- - 50
Foaming Agents
(MBAS) 0.5 mg/L 0 - - - - - -
Iron (Fe) 300 ug/L 0 - - - --- --- 100
Manganese (Mn) 50 ng/L 0 --- --- --- --- --- 20
Methyl-tert-butyl ether
(MTBE) > ne/l 0 3
Odor-Threshold 3 TON 1 0 ND 1 1
pH 6.5-8.5 |pH units 15 15 7.4 6.7 8.4 - -
Silver (Ag) 100 ng/L 0 - - - - - 10
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Table 4-13. Camanche Reservoir Raw Water Monitoring, 2015-2019 (continued) a

“arameters | ML |Units’| G0l | pegesions | Mot | Min. | Max. | MDL | DIR
Sulfate 250 mg/L 0 - - - - - 0.5
Thiobencarb 1 neg/L 0 - - - — . 1
;F;lglsl)Dissolved Solids 500 me/L 0 N . . N . N
Turbidity 5 NTU 0 --- - --- - - -
Zinc (Zn) 5,000 ug/L 0 --- --- --- --- --- 50
Other Constituents
Total Alkalinity (as CaCO3) mg/L 4 4 20 14 24 5 -
Bromide ng/L 5 0 ND ND ND 0.0006 ---
Calcium (Ca) ug/L 0 - - - - - -
Ethyl-tert-butyl-ether ug/L 0 - - - - - —
Total Hardness (as CaCOz3) mg/L 0 --- - --- - - -
Magnesium (Mg) ng/L 0 - - - - - -
Orthophosphate (as P) mg/L 0 — o - —— — o
Sodium (Na) ng/L 0 - - - o o o
Total Organic Carbon mg/L 23 23 1.9 1.5 2.9 0.024-0.12 -

a) Abbreviations: --- =not applicable, ND = not detected (i.e. value is below method detection limit), TT =

Treatment Technique (see footnote ¢), TCR = Total Coliform Rule (see footnote d), MCL = Maximum
Contaminant Level, MDL = Method Detection Limit, DLR = Detection Limit for Reporting.

b) Units notdefined in text: MFL= million fibers (asbestos)per liter, pCi/L = picocuries per liter, pS/cm =

9

microsiemens per centimeter.

Treatment Technique (TT)

= Cryptosporidium: 99% removal.

*  Giardia lamblia: 99.9% removal/inactivation

= Viruses: 99.99% removal/inactivation

= Legionella: No limit, but USEPA believes that if Giardia and viruses are removed/inactivated, Legionella
will also be controlled.

= Turbidity: performance standards per Title 22, Chapter 17 and “1998 Water Supply Permit” for the East
Bay system.

= Acrylamide: 0.05% monomer in polyacrylamide dose of 1 ppm

= Epichlorohydrin: 0.01% residual of epichlorohydrin in dose of 20 mg/L.

d) Unlike for Pardee Reservoir in Table 4-7, this table includes all total coliform and E. coli results from both the

¢

Colilert 18 Q-T method (SM9223B) and MTF methods (SM 9221B and F). See Bacteriological Section for further
information.

Total Coliform Rule (TCR). Total coliform samples are collected from the treated water distribution system per a
sampling plan approved by SRWCB-DDW (TCR is notapplicable to raw water). When a sample is positive for
total coliform, it must be further analyzed for E. coli, and repeat sampling must be conducted. The TCR was
revised in April 2016, before which time analysis of fecal coliform could be conducted in lieu of E. coli.

Turbidity in this table is from grab samples taken from the reservoir. It does not include routine turbidity samples
taken from the WTP operators atthe WTP influents. Turbidity from continuous online analyzers is shown in the
Turbidity section.

g) Thereis no current MCL for hexavalent chromium. The previous MCL of 10 pg/L was withdrawn on September

11,2017. The DLR was 1 pg/L.
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Turbidity

Camanche Reservoir raw water has very low turbidity water most of the time, with
occasional short-duration spikes. Figure 4-14 shows daily average turbidity at CASSIN
(online turbidity monitoring station) and the Mokelumne River flow into Pardee Reservoir
(for approximate runoff conditions). Elevated turbidity events typically occur in the winter
and/or spring with higher runoff. Significant turbidity events occurred in January 2016,
February 2017, and March 2019, with maximum average daily turbidities of 11.7, 22.5,
and 7.3 NTU, respectively.

Figure 4-14. Average Daily Camanche Reservoir Turbidity from Online Analyzer at CASSIN
with Average Daily Flow in the Mokelumne River at MS RHW49 ¢ b

25 25,000
o Turbidity at CASSIN —— Flow at MS RHW49
20 7 " 0n02/17/17and - 20,000
02/18/17 CASSWTP
L | influentgrabsample
2 15 - turbidity were22.5and - 15,000 o
2 22.4 NTU, respectively. S
> 1 -
] 2
8 o
2 10 10,000 w-
>
-
5 5,000
0 0

Jan-15 Jul-15 Jan-16 Jul-16 Jan-17 Jul-17 Jan-18 Jul-18 Jan-19 Jul-19 Jan-20

a) This figure only includes data when CASS WTP (old and new) was drafting from Camanche Reservoir, and
excludes data from periods when the plant was drafting from Pardee Reservoir.

b) InOctober 2018, anew influent on-line turbidimeter replaced the old one at the CASS UF WTP.

As with Pardee Reservoir, the most significant turbidity event occurred in February 2017,
following a series of extreme storms. The highest maximum daily average turbidity at
CASSIN was calculated to be 17.5 NTU on February 17,2017, however, the turbidimeter
was not configured to read turbidity values above 20 NTU, and there were five days
during this period in which the turbidity temporarily exceeded 20 NTU, including
February 17. In other words, the true maximum daily average was likely higher than 17.5
NTU. The highest grab sample turbidities measured by operators were 22.4 and 22.5
NTU, on February 17 and 18,2017, respectively.
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Table 4-14 shows median and maximum turbidity reading of MRWSS Updates of 2020
and 2015. The median of Camanche Reservoir daily average turbidity was 1.2 NTU
which was similar to the median turbidity result of the 2015 MRWSS update, as measured
at the CASS WTP influent online turbidimeter.

Table 4-14. Summary of Turbidity and Coliform data in Camanche Reservoir from MRWSS

Updates 2020, 2015 and 2010

Turbidity - Daily
average at
MRWSS Update PARIN E. coli® Total Coliform*
and Time Period Statistic (NTU) (MPN /100 mL) | (MPN /100 mL)
No. of Samples NAD 192 191
MRWSS 2020 Update di
(2015-2019) Median 1.2 2 49
Max >17.5°¢ 2,400 >17,000
No. of Samples NAD 228 229
MRWSS 2015 Update :
Max 5.4 1,100 >16,000
No. of Samples NAD 302 252
MRWSS 2010 Update -
Max 3.9 9,000 16,000

a) Unlike for Pardee Reservoir in Table 4-7, this table includes all total coliform and E. coli results from both the
Colilert 18 Q-T method (SM9223B) and MTF methods (SM 9221B and F). See Microbiological Section
below for further information. Mostresults fromprevious updates were from MTF methods only. See text for
further information.

b) NA: notapplicable. Data shown are statistics of the daily average turbidity data, obtained from an on-line
instrument at Pardee Recreation Area WTP Influent, which monitors continuously.

¢) Thehighest maximum daily average turbidity at CASSIN was calculated to be 17.5 NTU on February 18,
2017, however, the turbidimeter was not configured to read turbidity values above 20 NTU, and there were
five days duringthis high turbidity period of early 2017 in which the turbidity exceeded 20 NTU, including
that day. In other words, the true maximum daily average was likely higher. The highest grab sample turbidity
measured by operators was 22.5 NTU on February 17, 2017.

Microbiological Water Quality

The District collects samples once every two weeks for total coliformand E. coli at
CASSIN. As discussed previously, it was discovered that coliform samples had not been
consistently analyzed in strict accordance with EPA guidance for raw water analysis with
the MTF methods (SM 9221B and F), and in August 2019, the District switched to
exclusive use of the Colilert 18 Q-T method (SM 9223B) at CASSIN. Unlike Pardee
Reservoir, however, there were no samples prior to 2019 analyzed with Colilert 18 Q-T,
leaving only 14 of 100 CASSIN samples analyzed with Colilert 18 Q-T. In addition, the
Watershed and Recreation Division collects total coliform and E. coli samples every two
weeks during the summer from the reservoir surface in the vicinity of the beaches (Beach
Cove and Beach Area HB locations), and these continue to be analyzed with the MTF
methods (one sample from each location was analyzed with Colilert 18 Q-T). Thus, all

Mokelumne River Watershed Sanitary Survey 2020 Update 4-54



Section 4. Water Quality

coliform data, regardless of method, is included in the figures and statistics for Camanche
Reservoir in this MRWSS 2020 update.

Table 4-14 shows the statistical summary for each microbiological parameter with all raw
water sampling locations combined for the MRWSS 2020, 2015, and 2010 Update
periods. The median total coliform concentration of MRWSS 2020 Update was 49
MPN/100 mL which was slightly higher, but within the same order of magnitude as
previous updates. As with the previous update period, the maximum total coliform result
could not be quantified because one sample exceeded the limit of the analysis, which was
16,000 MPN/100 mL for that sample. The maximum total coliform result that was
quantified from this update period was 17,000 MPN/100 mL in a diluted sample. The
median E. coli result has been 2 MPN/100 mL for the past three update periods (Table 4-
14). The maximum E. coli result during the MRWSS 2020 Update was 2,400 MPN/100
mL, greater than the 2015 update period (much of which was during drought with little
runoff), but less than the 2010 update period.

Figure 4-15a shows the results of total coliform sampling over time during the MRWSS
2020 Update. Total coliform exceeded 1,000 MPN/100 mL most summers (except 2015)
at the beach reservoir surface locations during high recreational use. At CASSIN, the total
coliform was typically lower because the plant intake is in a protected location and below
the reservoir surface. It appears that the analytical method change from MTF to Colilert

18 Q-T in mid-2019 at CASSIN resulted in higher total coliform results, due to potential
negative analytical interferences with the MTF method for raw waters, as well as potential
positive interference of Aeromonas species with the Colilert 18 Q-T method. Figure 4-15b
shows the total coliform percentiles for each location. The fiftieth percentile (median)
total coliform at CASSIN was 14 MPN/100 mL; an order of magnitude lower than the
fiftieth percentiles at Beach Cove and Beach Area HB (110 and 490 MPN/100 mL,
respectively). Similarly, the ninetieth percentile total coliform at CASSIN was 210
MPN/100 mL, compared to 1,700 and 5,400 MPN/100 mL at Beach Cove and Beach Area
HB.

Figure 4-16a shows the results of E. coli sampling over time during the MRWSS 2020
Update. Similarly to total coliform, the E. coli maxima also peaked during the summer,
with peak results at the beach locations ranging from 100 MPN/100 mL to over 1000
MPN/100 mL. Unlike total coliform, there was no apparent increase in E. coli
concentration due to the change in methods in 2019. At CASSIN, more than half of the E.
coliresults were non-detect or less than 1.8 MPN/100 mL, as illustrated by the cumulative
percentile of data in Figure 4-16b. By comparison, only twenty percent of Beach Cove
and twenty-two percent of Beach Area HB samples were non-detect for E. coli. Similarly,
the ninetieth percentile . coli result at CASSIN was 6.1 MPN/100 mL, compared to 87
and 330 MPN/100 mL at Beach Cove and Beach Area HB, respectively, a difference of
more than an order of magnitude. The E. coli samples collected for Round 2 LT2ZESWTR
at CASSIN were well below 10 MPN/100 mL (Table 4-15), so Cryptosporidium
monitoring was not required. CASS WTP has been assigned a Bin 1 classification and the
District will not be required to meet additional removal requirements for
Cryptosporidium.
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Figure 4-15. Camanche Reservoir Total Coliform Results 2015-2019

a. Total Coliform Over Time
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Figure 4-16. Camanche Reservoir E. coli Results 2015-2019

a. E. coliover Time
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Table 4-15. E. coliMonitoring Results for LT2ZESWTR Round 2,
Camanche Reservoir at CASSIN (2017-2018) ¢

E. coli Results MDL
Collection Date (MPN/100mL) (MPN/100 mL)
10/11/17 ND 1.8
10/25/17 ND 1.8
11/08/17 ND 1.8
11/22/17 ND 1.8
12/06/17 ND 1.8
12/20/17 2 1.8
01/03/18 1.8
01/17/18 1.8
01/31/18 ND 1.8
02/14/18 ND 1.8
02/28/18 ND 1.8
03/14/18 ND 1.8
03/28/18 ND 1.8
04/11/18 2 1.8
04/25/18 4 1.8
05/09/18 ND 1.8
05/23/18 ND 1.8
06/06/18 2 1.8
06/20/18 ND 1.8
07/04/18 ND 1.8
07/18/18 ND 1.8
08/01/18 ND 1.8
08/15/18 ND 1.8
08/29/18 ND 1.8
09/12/18 2 1.8
09/26/18 ND 1.8
# Samples 26
# Detections 7
Average of Results 0.6

a) Thesesamples were all analyzed by the MTF method (SM9221F). These results are included in
Table 4-10 and 4-14 statistics and shown in Figure 4-16.

b) For LT2ESWTR, non-detectresults are treated as zero when calculating the average result.
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Regulated Inorganic Chemicals

The maximum raw water concentrations of regulated inorganics in Camanche Reservoir
raw water have been below the federal and state primary MCLs, based on annual Title 22
sampling at CASSIN. However, aluminum exceeded the secondary MCL standard of 200
ug/L, which is lower than the primary MCL for aluminum (1,000 ug/L). This is discussed
in the section on Secondary Standards, below.

Regulated Organic Compounds

SWRCB-DDW approved a reduced monitoring waiver for the regulated SOCs in 2005,
with the result that only atrazine and simazine are sampled once every nine years in
Camanche Reservoir at CASSIN. Atrazine and simazine were sampled from CASSIN in
July 2016 and were not detected, however CASS WTP was taking water from Pardee
Reservoir at the time. Atrazine and simazine were last sampled in Camanche Reservoir in
2012 and were non-detect. The next sample collection for for these two SOCs from
Camanche Reservoir is scheduled for 2021.

Initial quarterly monitoring of 1,2,3-trichloropropane at Camanche Reservoir started in the
fourth quarter of 2017. Five samples were collected and all results were non-detect.

Camanche Reservoir was monitored for VOCs annually during the MRWSS 2020 Update
period, and none were detected. MTBE was detected in Camanche Reservoir in the past,
but has not been detected since 2003.

Radioactivity

Under Title 22, the District is required to monitor gross alpha particle activity at CASSIN
once every nine years. Gross alpha was last sampled in 2019 and it was detected below the
DLR. SWRCB-DDW will not require uranium or radium monitoring unless gross alpha
particle activity exceeds 5 pCi/L. Small systems like CASS WTP are not required to
monitor for strontium, tritium, or gross beta particle activity.

Disinfection By-Products

Disinfection byproducts are regulated in the distribution system under the S2DBPR and
are not expected to be present at significant concentrations in the raw water.
Trihalomethanes were measured in Camanche Reservoir when other VOCs were
analyzed, as a product of the same analytical method. None were detected in the MRWSS
Update 2020 period.

Total Organic Carbon

TOC samples were collected at CASSIN during the period of 2020 MRWSS update with
the maximum and median concentrations of 2.9 mg/L and 1.9 mg/L, respectively.

Taste & Odor and Plankton

TON in CASSIN was monitored during the period of the 2020 MRWSS Update and the
result was non-detect. The TON collected from the plant effluent ranged from non-detect
to 8 TON, exceeding the secondary MCL of 3 TON.

Many taste and odor problems can be associated with certain algal species commonly
found in Camanche Reservoir, however, since the reservoir is primarily used for flood
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control and fish flows, planktonic algae are not monitored as closely as in Pardee
Reservoir. Algae have not been an issue for treatment performance and operation at CASS
WTP.

In the summer of 2015, in response to observed fish kills and a visible blue-green algae
bloom in the Rabbit Creek arm, samples were collected weekly in the creek arm and
weekly at the influent and effluent of CASS WTP. The samples were sent to a contract lab
for PTOX screening of all cyanotoxins, and automatic analysis of microcystin and
cylindrospermopsin. Microcystin was extremely high (3,200 pg/L) in one creek arm
sample collected July 29, 2015. This extremely high concentration was brief, however, as
samples collected from the same location had microcystin levels of 7.0 pg/L the week
before and 5.5 pg/L the week after. Also, at the time, the reservoir level was extremely
low due to four years of drought, and a land mass separated the creek from the reservoir at
the surface level. Weekly samplesat CASS WTP influent and effluent, collected from
July 1 through August 26, 2015, were all non-detect for both microcystin and
cylindrospermopsin, and PTOX screens did not indicate the presence of any other
cyantotoxin.

Secondary Standards

SWRCB-DDW no longer requires sampling for parameters with secondary standards be
conducted at CASSIN. These are instead monitored at the plant effluent. However, some
secondary parameters were monitored in the raw water for other purposes and are shown
in Table 4-10. The only parameter detected above the secondary MCL was aluminum at
298 ug/L (secondary standard of 200 ug/L). However, both the old in-line filter CASS
WTP and the new CASS UF WTP are effective at reducing aluminum in the water, and
results from the plant effluent were below the DLR.

General Water Quality

Alkalinity was detected at 14 to 24 mg/L as CaCO3 in Camanche Reservoir during the
MRWSS 2020 Update Period. The median pH was 7.4.

Comparison of Raw/Treated Water to Standards

The data collected in Camanche Reservoir and summarized in this report show that the
raw water already met most treated water quality standards. The only primary MCLs
exceeded in the raw water were microbiological parameters and turbidity, which were
effectively removed through the process train at CASS WTP. Aluminum exceeded the
secondary standard of 200 ug/L in one sample at CASSIN, but was less than the DLR in
all CASS WTP effluent samples. Odor concentrations occasionally exceeded secondary
MCLs in the treated effluent, but the MCL exceedance for TON did not coincide with any
odor complaints by consumers.

CASS WTP produced consistent, high quality treated water, regardless of seasonal
variation in raw water turbidity as shown in Table 4-16, consistently surpassing 80 percent
turbidity removal of the monthly average raw water turbidity. Similar to PACT and PARA
WTPs, there is sufficient treated water storage capacity at CASS WTP to allow the plant
to not operate for a day if raw water turbidity is extremely high, especially during winter
when system demands are low.
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Table 4-16. Combined Effluent Turbidity Statistics at CASS WTP, 2015-2019
Turbidity (NTU)

Median Maximum

Camanche South Shore WTP - Combined Filter Effluent 0.05 0.15

CASS WTP metall treated water regulatory standards as documented in the monthly
reports to SWRCB-DDW except for S2DBPR as discussed below. The CCR for CASS
WTP, included in Appendix 4-1, provides the ranges of all regulatory water quality
parameters that were detected in the treated water effluent (Appendix 4-1). The data
indicates that CASS WTP effectively treated Camanche Reservoir water.

Evaluation of the System’s Ability
to Meet the SWTR and DBPR

This section discusses the ability of the Upper Mokelumne River Watershed Area’s water
treatment and distribution systems to meet USEPA’s SWTR, the Interim Enhanced
Surface Water Treatment Rule (IESWTR), Long-Term 1 Enhanced Surface Water
Treatment Rule (LTIESWTR), LT2ESWTR, and the S2DBPR (see Table 4-1 for these
acronyms). The evaluation includes the three small systems in the vicinity of Pardee and
Camanche Reservoirs and the three large system in the East Bay, Walnut Creek, Orinda,
and Lafayette WTPs. The three large system in-line WTPs treat Mokelumne River water
transported from Pardee Reservoir through the Mokelumne Aqueducts to the East Bay.
PACT and PARA WTPs treat Pardee Reservoir water, while CASS WTP treats Camanche
Reservoir water. CANS WTP treats groundwater and is not included in this evaluation,
since its supply is not under direct influence of surface water.

Treatment Requirements for SWTR, IESWTR

Multi-barrier treatment systems must be provided for approved surface waters, reliably
achieving the following performance requirements:

SWTR:

= A total of 99.9 percent (three log) reduction of Giardia cysts through filtration and
disinfection,

= A total of 99.99 percent (four log) reduction of viruses through filtration and
disinfection,

= Residual disinfectant concentration in the plant effluent cannot be <0.2 mg/L for
more than four hours, and

= Residual disinfectant concentration cannot be undetectable in greater than 5 percent
of distribution system samples in a month, for any two consecutive months.

Mokelumne River Watershed Sanitary Survey 2020 Update 4-61



Section 4. Water Quality

IESWTR and LTIESWTR:
A total of 99 percent (two log) reduction of Cryptosporidium through filtration, provided
TT performance parameters are met, as described below,

Performance Standards

SWTR, IESWTR, and LTIESWTR established turbidity performance standards. The
turbidity level of the combined filter effluent:

= Shall be less than or equal to 0.3 NTU in at least 95 percent of the measurements
taken each month; except for Walnut Creek, Orinda, and Lafayette WTPs, which
shall be less than or equal to 0.2 NTU in at least 95 percent of the measurements
taken each month as a condition of the Water Supply Permit.

» Shall notexceed 5 NTU at anytime; except for Walnut Creek, Orinda, and
Lafayette WTPs, which shall exceed 2.0 NTU at any time as a condition of the
Water Supply Permit.

= Shall notexceed 1.0 NTU for more than one continuous hour;

»  Shall notexceed 1.0 NTU at four-hour intervals; and

» Shall notexceed 1.0 NTU for more than eight consecutive hours; except Walnut
Creek, Orinda, and Lafayette WTPs which shall not exceed 0.5 NTU for more
than eight consecutive hours as a condition of the Water Supply Permit.

Monitoring Requirements

On-line instrumentation collects flow, pH, turbidity and chlorine residuals data ona
continual basis. The District follows the sample monitoring program as specified in the
annual SWTR Operations Plan for the East Bay in-line WTPs. Water quality monitoring
for Pardee Center, PARA, and CASS Recreation Area WTPs is conducted in accordance
with provisions of the individual Water Supply Permits.

Operating Criteria

For the East Bay in-line WTPs, the SWTR Operations Plan gives criteria for length of
filter runs and describes backwash procedures for each plant. Filter backwash procedures
stipulate the requirements the filters must meet when being placed back in service.
Filtered water turbidity levels are measured continuously. The SWTR Operations Plan also
lists treatment chemical supplies stored for use, and contacts for vendors whose products
are used regularly. It outlines procedures for each plant in the event of disinfection failure,
including shutdown of the plant if a chlorine residual of 0.2 mg/L cannot be met in the
plant effluent.

Operational criteria for the PACT, PARA, and CASS Recreation Area WTPs are followed
in accordance with their respective Water Supply Permits. Filtered water turbidity levels
are measured continuously. Plant procedures are followed for chemical supplies and
disinfection.

Reporting

To meet regulatory requirements, the District submits a monthly water quality report to
the SWRCB-DDW. This report typically contains the following and other information as
necessary:
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» Distribution System Bacteriological Test Results Report, including percentage of
distribution samples with detectable residuals to comply with the SWTR.

=  Monthly SWTR Summary of Monitoring

= Exception Report for three water systems of CASS, PARA, and PACT

* Monthly Fluoridation Report for the three WTPs of Orinda, Lafayette, and Walnut
Creek

»  Water Quality Complaints Summary

Performance this Update Period

The treated water from all six plants (CASS, PACT, PARA, Walnut Creek, Lafayette, and
Orinda WTPs) met all turbidity requirements each month they were in operation. Also, in
each WTP, the filters surpassed the operating criteria of 80 percent removal of the
monthly average raw water turbidity. All operating criteria were met when filters were
returned to service. The performance standard of maintaining a disinfection residual not
less the 0.2 mg/L was achieved at each plant. Finally, distribution system monitoring
complied with SWTR requirements - total coliform counts were zero in more than 95
percent of the monthly samples. Also, a detectable disinfection residual and/or HPC less
than or equal to 500 cfu/ml was measured in more than 95 percent of the monthly
samples.

As previously discussed, CASS WTP Effluent exceeded the secondary MCL standards for
odor (TON) in nine quarterly samples during the 2020 MRWSS update, with the
maximum TON of 8. These TON exceedances did not coincide with any odor complaints
by consumers. In 2017, there was also one odor sample above the secondary MCL at
Lafayette WTP Effluent. The result was a TON of 8 with a chlorinous odor
characterization. All follow-up sample results were belwo the TON MCL value.

LT2ESWTR

The LT2ESWTR was promulgated in January 2006 to mitigate Cryptosporidium risks for
large and small water systems. In adherence to LT2ZESWTR, the District began two years
of monthly monitoring in October 2006 for Cryptosporidium, E. coli, and turbidity in
Pardee Reservoir for the large system East Bay in-line WTPs. Cryptosporidium was not
detected, and Walnut Creek, Lafayette, and Orinda WTPs were assigned a Bin 1
classification and additional treatment was not required. Round 2 of LT2ZESWTR
monitoring began in April 2015 and completed in March 2017 and Cryptosporidium was
not detected in any of the samples from Pardee Reservoir; therefore Walnut Creek,
Orinda, and Lafayette WTPs remain in the Bin 1 classification.

During the MRWSS 2010 Update, E. coli samples were collected at least twice per month
for 12 consecutive months from PACT, PARA, and CASS influents to represent each of
these small water systems. Based on those results, PACT, PARA, and CASS were
assigned a Bin 1 classification under LT2ZESWTR, and the District was not required to
meet additional monitoring or removal requirements for Cryptosporidium. Round 2 of
LT2ESWTR monitoring for PACT, PARA and CASS influents began in October 2017
and completed in September 2018 on a bi-weekly schedule for 12 consecutive months.
Based on these results, PACT, PARA, and CASS WTPs were assigned a Bin 1
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classification, and the District is not required to meet additional monitoring or removal
requirements for Cryptosporidium.

S2DBPR

S1DBPR required quarterly sampling of total trihalomethanes (TTHMs) and five
haloacetic acids (HAAS5s) at various locations in the distribution system and set MCLs at
80 ng/L and 60 ng/L, respectively. Under SIDBPR, MCL compliance was calculated
using the running annual average (RAA) of all samples from all monitoring locations
across the system. S2DBPR built on that rule by ensuring that samples are collected from
areas of the distribution system most vulnerable to high DBPs. The rule required an initial
distribution system evaluation (IDSE) in order to identify these areas. Sixteen sites in the
large East Bay distribution system were chosen for S2DBPR, including areas served by
Walnut Creek, Lafayette, and Orinda WTPs: four represent average residence times, six
represent the highest TTHMs in the system, and six represent the highest HAAs in the
system. Under S2DBPR, MCL compliance is calculated using the locational RAA
(LRAA) for each monitoring location in the distribution system. The District samples
quarterly at these locations to comply with S2DBPR. As documented in the monthly
reports submitted to the SWRCB-DDW, the distribution system samples were always in
compliance with S2DBPR.

Under S2DBPR requirements, the Camanche and Pardee water systems were not required
to conduct IDSE monitoring due to small system waivers. THM and HAAS monitoring
was required annually in the distribution systems of PACT, PARA, and CASS. On July
15,2015 CASS annual TTHM and HAAS results were 98 and 65 ug/L, respectively.
Subsequently, The District initiated quarterly monitoring immediately; and after four
quarters of monitoring, the running annual average of HAAS was 67 ug/L which exceeded
the MCL of 60 ug/L. The District prepared and distributed a public notification on June
14,2016, and implemented corrective actions to reduce HAAS concentration at CASS
Water System, including the replacement of anthracite filter media with GAC in the old
in-line filter CASS WTP. Additionally, starting in July 2016, the District implemented
monthly monitoring of TTHM and HAAS to fully capture seasonal and monthly variations
and to further evaluate its corrective actions.

GAC treatment was effective at lowering DBP levels. During the period of July 2016 to
June 2017, running annual average of TTHM and HAAS results based on monthly sample
results were at 15 and 10 ug/L, respectively, and none of the monthly monitoring results
exceeded MCLs. These values meet the requirements of Title 22 Section §64534.2 (a)(3),
and CASS Water System was eligible to return to its normal annual monitoring since
TTHM annual average result was <60 ug/L and HAAS annual average result was <45
ug/L. However due to the plant upgrades at CASS Water System, the District proposed to
the SWRCB-DDW to continue to monitor for TTHM and HAAS on a quarterly basis. A
post-membrane-filtration GAC system was installed at CASS UF WTP. All quarterly and
locational running annual average results of THM and HAAS have been well below the
MCLs., The District continues to monitor for TTHM and HAAS on a quarterly basis to
monitor the performance of the GAC contactor.
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Conclusion

Pardee Reservoir raw water quality is generally excellent and Camanche Reservoir raw
water quality is very good. However the raw water turbidity did rise above 20 NTU with
the heavy storm events of 2017 at both Pardee Reservoir and Camanche Reservoirs, and
Camanche Reservoir turbidity also exceeded 10 NTU due to storms in 2016. The raw
water turbidity and coliform levels were above the treated water MCLs, as is typical. The
raw waters met all the primary treated water MCLs for inorganic chemicals, radioactivity
and organic chemicals. During the MRWSS 2020 Update period, raw water aluminum
exceeded the secondary MCL standards at Pardee and Camanche Reservoirs and
manganese results at Pardee Reservoir exceeded secondary MCL standards. However
these are removed through treatment at all District WTPs and both aluminum and
manganese were below secondary MCLs in all WTP effluent samples.

In the past, elevated MTBE concentrations were detected in both reservoirs. However, due
in part to District efforts, as well as a state ban on MTBE in gasoline, no MTBE has been
detected in either reservoir since 2003.

The District’s WTPs were effective and reliable at removing particulates and
microorganisms.The high raw water turbidity in early 2017 prompted the District to
preemptively shut down the Mokelumne Aqueducts and use Briones Reservoir water to
supply the in-line filter plants in the East Bay. This was the longest recorded shutdown
duration for a water quality event in Pardee Reservoir, and the fourth since 1982. While
optimization of coagulants can maintain low filter effluent turbidities during high raw
water turbidity events, this typically results in shorter filter run times that cannot be
maintained for extended periods of time without straining the waste-stream processes.
Thus, the flexibility in source waters is an important factor contributing to the reliability
of the large East Bay System.

The small systems of PACT, PARA, and CASS WTPs have significant treated water
storage capacity, thus only operate a fraction of each day. They have the flexibility to
cease operation for a day or more if the raw water turbidity is extremely high, especially
in winter when water demands are low and when high raw water turbidity events are
likely to occur. All three small systems were able to maintain low effluent turbidities
despite the high raw water turbidity events that occurred during this update period.

The monthly WTP reports submitted to SWRCB-DDW and CCRs indicate that the treated
waters from these six WTPs met all water quality regulations, except for HAAS in the
CASS distribution system in 2016. CASS returned to full compliance in 2017, and all
other S2DBPR monitoring results were below the MCL. Disinfectant residual and HPC
data from the distribution systems showed that the District had no problems meeting the
detectable disinfectant residual criteria. On the basis of LT2ZESWTR Round 2 sampling,
all systems were assigned Bin 1 classification and additional treatment for
Cryptosporidium is not required.
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Mokelumne River Watershed Sanitary Survey 2020 Update

Section 5: Potential Contaminant Sources

Introduction

This section summarizes the potential contaminant sources identified in the previous
MRWSSs (1995, updated 2000,2005, 2010, and 2015), and expands on those accounts
using data made available in the update period between 2015 and 2019. Agencies with
jurisdiction in the watershed were solicited for data to assess each potential contaminant
source. Sources from these agencies and from within EBMUD were interviewed and
reviewed to determine the status and development of contaminant sources.

This section first presents the potential contaminant sources found in the two watersheds
covered in this report (Upper Mokelumne River and Camanche watersheds), and then
ranks the significance of the potential contaminant sources,

Upper Mokelumne River Watershed

Potential contaminant sources found in the Upper Mokelumne River Watershed (upstream
of Pardee Dam) are discussed in the following categories:

«  EBMUD Facilities (all sources and categories combined)

* Water Resources Development

» Sanitation Facilities

» Hazardous Materials

* Urban Area Runoff

» Rural Area Runoff

 Utilities - Hydroelectric Power

* Transportation Corridors

« Agriculture

« Wildlife and Livestock

* Recreation/Public Access

*  Mines

* Geologic Hazards

» Fires and Fuels management

* Logging

» Pesticides

* Unauthorized Activities

District Facilities

District facilities within the Upper Mokelumne River Watershed include the Pardee
Reservoir, PARA, Pardee Center, and the Pardee Dam, Spillway and Powerhouse. The
potential contaminant sources from each of these facilities are discussed in this section.
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Pardee Reservoir

Recreation at Pardee Reservoir is strictly controlled by the District in accordance with the
provisions of the District’s Water Supply Permits, Concession Contract Agreements, and
the licensing requirements from FERC. Although boating is allowed at the reservoir, body
contact with the water is not allowed. The reservoir is patrolled regularly to limit incidents
of illegal body-contact and trespassing.

Adequate sanitation facilities for boaters using Pardee Reservoir are necessary to protect
public health. EBMUD has addressed the problem by maintaining a combination of
floating and shoreline toilets to meet visitor use demands. EBMUD staff regularly pump
out the toilets following practices that minimize the chance of spillage, and then dispose
of the effluent at the PARA WWTP. The facilities are maintained and inspected on a
regular basis.

Pardee Recreation Area

Pardee Recreation Area (PARA) is located in a rural area on the north shore of Pardee
Reservoir in Amador County. The main roads into the area are Stoney Creek Road and
Pardee Dam Road. There are no major businesses, care facilities, highways, hospitals, or
schools in the immediate area. Predominantly undeveloped watershed and agricultural
lands surround the facility.

PARA encompasses approximately 289 acres. PARA closed temporarily from July 2015
to February 2016 for remodeling and renovations. Table 5-1 summarizes the facilities at
the PARA and Figure 5-1 shows the general area layout. The remaining acreage is
undeveloped watershed. Beginning in 2009, the marina boat fueling facilities became on-
shore only. The PARA water and wastewater treatment plants are maintained and operated
by EBMUD. All other facilities are maintained and operated by the concessionaire, Pardee
Lake Recreation.
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Table 5-1. Pardee Reservoir Recreation Facilities ¢

Facility Existing Size or Quantity
Tent Campsites 94
RV campsites (shortterm) 12
RV campsites (seasonal) 56
Picnic Tables 143
Roads (paved) 3 mi
Roads (unpaved) 1.5 mi
Hiking trails 4.1 mi
Total day-use parking spaces 455
Parking stalls for boat & trailer or RV 137
Drinking fountains 33
Hydrants 20
Swimming pools 2
Fish cleaningfacilities 1
Above ground fuel tanks 2
RV dump stations 1
Restrooms (portable) 48
Total buildings 12

Restroom/shower buildings

Toilets

Urinals

Sinks

Shower Heads

Laundry locations

Dryers

Washers

Park headquarters

Entrance kiosks

Pool buildings

Coffee shops

Pump houses

Maintenance Shops

EBMUD boat houses

~ R RN -
o_\_\_\_\_\_\_\_\l\)l\g_\omm_\.[;

Marina
Slips
Boat launch ramps 2 Locations
Main - Elevation (540-572) 10 lanes
Low Water — Elevation (495-535) 2 lanes
Public Telephones 0
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Figure 5-1. Pardee Recreation Area Map



file://win.ebmud/district/info/WATEROPS/ProcessEngrg/Watershed%20Sanitary%20Surveys/2020%20MRWSS%20Internal%20Review/Figures%20to%20be%20added%20in%20PDF/Fig5-1%20Pardee%20Recreation%20Area%20Map.pdf

Section 5. Potential Contaminant Sources

Recreation

The recreation area is closed during the winter months, which is generally from the end of
October until the first Friday in February. When the recreation area is open, recreation is
restricted to hiking, picnicking, camping recreational vehicle (RV) park, fishing, and
boating. No bodily contact activities are allowed.

Table 5-2 summarizes visitor use at PARA between 2015 and 2019. There was an average
of 63,300 visitors per year at PARA, down from 80,500 visitors per year during the
previous update period. Fishing is a major activity at Pardee Reservoir; since there is a
national trend of reduced interest in fishing as a recreational activity, this may explain at
least part of the decline in visitor numbers. During this update period there were no sewer

overflows.
Table 5-2. Visitor Use Pardee Recreation Area (2015-2019)
Number of Visitors
Month 2015 2016 2017 2018 2019
Jan 0 0 0 0 0
Feb 7,367 0 7,233 5,714 7,042
March 8,784 5,308 9,677 8,134 8,253
Apr 10,126 9,231 13,952 6,552 8,134
May 12,253 10,033 13,930 6,731 7,305
Jun 9,610 7,309 10,937 6,783 8,365
Jul 0 7,860 11,751 6,773 8,478
Aug 0 6,236 8,402 6,307 6,658
Sep 0 5,513 6,502 4,985 5,113
Oct 0 4,450 6,734 4,651 4,886
Nov 0 1,284 808 0 492
Dec 0 0 0 0 0
Total 48,140 57,224 89,926 56,630 64,726
Water Supply

PARA is served by the Pardee Recreation WTP which is described in Section 2.

Hazardous Material Storage

The WTP for Pardee Reservoir Recreation Area uses sodium hypochlorite for
disinfection. The sodium hypochlorite (12 percent concentration) is stored in a 20-gallon
bulk storage tank with spill containment. Any spills are contained within the WTP
building. An inventory of hazardous materials stored on site is performed annually and
reported in the Pardee Recreation Environmental Emergency Response and Release
Prevention Plan (ER Plan). A table of hazardous materials, as listed in the 2014 ER Plan,
is reproduced here in Appendix 5-1.

Three underground storage tanks (UST) were removed from above the marina store at
PARA in 1997, as detailed in the MRWSS 2010 update. After a period of groundwater
monitoring for hydrocarbons, the site closure was approved in June 2005 by the RWQCB.
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Sanitation Facilities
Operation of the District’s PARA WWTP is conducted under permit with the RWQCB.
The wastewater is routed to a primary treatment pond followed by a polishing pond. Table
5-3 summarizes the WWTP characteristics. Appendix 5-2 provides an overview of the
monitoring program for the PARA wastewater ponds.

Table 5-3. Non-Discharging Small Community Wastewater Systems, Upper Mokelumne
River Watershed ¢

settleable solids. Daily Max: 80 mg/L suspended solids, 80 mg/L BOD5,

1.0 mL/L/hr se

Sub- Facility Operating Treatment | Typeof Effluent ggsggt ﬁ;’fw
Watershed [Name Agency Type Development Disposal (gppd) y (gpd)
. Sand filters,
Calaveras 2,?;%?5;,?2 d 120-acre uv
Middle Fork West Point | County digestion communllty(165 dlsm.fectlon, 58,000 25,000
WWTP Water connectionsas | holding
o and UV
District disinfecti of 2019) pondsanda
isinfection sprayfield.
EFFLUENT RESTRICTIONS: Monthly Mean — 40 mg/L BOD5, 0.2 mL/L/hr settleable solids, 23 MPN/100
ml total coliform. Daily Max: 80 mg/L BOD5, 0.5 mL/L/hr settleable solids, 230 MPN/100 ml total coliform
. . Storage
\éV;I:]sywlle Calaveras 28 residential pond, with
South Fork | Sewer County Aerated connections apd 10-acr§ 9,000 6,000
Treatment V\l_atey Lagoon onecommermal spray field
Plant District connection used
occasionally
Two aerated | Community of | Storage
Mokelumne '\H/licl)lk;;lrj]?:gf lagoons, Mokelumne Hill | pond, and 150.000 60.000
Hill WWTP District Y| chlorination (about 280 spray ’ ’
stric tank connections) disposalfield
EFFLUENT RESTRICTIONS: Monthly Mean — 40 mg/L BOD5, 0.5 mL/L/hr settleable solids.
Daily Max: 80 mg/L BOD5, 1.0 mL/L/hr settleable solids
Residential,
Pardee Extended office, shop and | Percolation
Main Stem |Center ~ |EBMUD  |2eration |recreational jpondon 3,000  |~1,000
WWTP package facilities for Camanche
plant EBMUD Watershed
employees
EFFLUENT RESTRICTIONS: Monthly Mean — 40 mg/L BOD5, 40 mg/L suspended solids, 0.5mL/L/hr

ttleable solids

Pardee
Recreation
Area
WWTP

EBMUD

Multiple-
stage
oxidation/ev
aporation
ponds

80 recreational
vehicle units
and a
recreational
centerincluding
restaurant

Evaporation
spray
irrigation
fields
outside
watershed

38,100 |°:000

a) Source: Central Valley Regional Water Quality Control Board
b) Surface water at treatment site drains to the Lake Amador watershed via Carson Creek.

Pardee Center

Pardee Center is located on the west shore of Pardee Reservoir, primarily in Calaveras
County (Figure 5-2). The main roads into the area are Pardee Dam Road and Sandretto
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FIGURE 5-2. Pardee Center Area Map
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Road. There are no major businesses, care facilities, highways, hospitals, or schools in the
immediate area. Undeveloped watershed and agricultural land surround the facility.
Pardee Center is a District facility consisting of administrative offices, a chemical feed
facility, equipment storage areas, a fuel-dispensing station, maintenance shops, a
swimming pool, two residences, a WTP, a WWTP, and two small parking areas.

Chemical Feed Facility

The main Pardee Center Chemical Plant feeds liquid calcium hydroxide (liquid lime) into
the Mokelumne Aqueducts for pH adjustment. Prior to June 2012, sodium hypochlorite
was fed into the aqueducts at this location for disinfection (now dosed near Walnut Creek
WTP).

Water Supply

Pardee Center is served by the Pardee Center WTP which is described in Section 2. The
WTP uses nano-filtration membranes in the treatment process. Pardee Center WTP uses
sodium hypochlorite for disinfection.

Hazardous Materials

The chemical feed facility stores liquid sodium hypochlorite (12 percent concentration) in
three 10,000-gallon bulk storage tanks, two tanks in service and one empty in standby.
The liquid calcium hydroxide is stored in two tanks, one in service and one empty in
standby. The Pardee Center WTP transfers sodium hypochlorite from the chemical feed
facility to the WTP in 5-gallon carboys. The sodium hypochlorite is then stored ina 15-
gallon container, diluted down to an approximately one percent solution. Soda ash is used
for WTP effluent pH adjustment and corrosion control and is mixed in a 12-gallon
container. Any spills are contained locally in the treatment building. An inventory of
hazardous materials stored on site is performed annually and reported in Pardee Center ER
Plan.

For a summary of the Pardee Lime Facility NPDES Industrial Storm water Permit from
the RWQCB, see the 2010 MRWSS update.

Sanitation Facilities

The Pardee Center WWTP is operated under permit with the RWQCB. Table 5-3
summarizes the WWTP characteristics. Effluent fromthe WWTP is conveyed into a
holding/settling tank with a capacity of about 1,000 gallons for additional treatment. The
effluent from the tank is routed to a 2,900-gallon sump before disposal to a percolation
pond. Any drainage from overflows (none have occurred in the past) would flow to the
Pardee Spillway, which drains to Camanche Reservoir. Appendix 5-2 contains discharge
permit monitoring requirements for Pardee Center WWTP.

The WWTP was last rehabilitated in 2008. Cleaning and CCTV inspection of wastewater
mains is used as a preventative maintenance effort prevent sewer overflows.
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Pardee Dam, Spillway and Powerhouse

Hydropower Generation
Potential contaminants associated with hydroelectric operations in general are discussed in
the Hydroelectric Section.

Recreation Use at Middle Bar

The section of the river between the Electra Powerhouse and the Middle Bar Bridge is
known as the Electra Run. Itis a very popular area for kayakers and whitewater rafters.
The Middle Bar takeout facility includes a 20-space paved parking lot, a two-station,
handicapped-accessible toilet, and a short-surfaced trail to the river's edge. No permits,
fees, or access passes are required for the public use of these facilities.

The Mokelumne Coast to Crest Trail (MCCT) passes by both Camanche and Pardee
Reservoirs, ending about one mile east of the Middle Bar Bridge on the Calaveras side of
the Mokelumne River. Trail use requires an EBMUD permit and is open to pedestrians
and equestrians.

Water Resources Development

Existing hydropower and water supply projects on the Mokelumne River were described
in Section 2.

Thousands of acres of PG&E land along the Mokelumne River have been transferred to
new owners or managers as part of PG&E’s 2003 bankruptcy settlement. See Section 6,
PG&E Land Conservation Commitment Stewardship Council for a detailed discussion of
scope and timeline.

Sanitation Facilities

The sanitation facilities in the Upper Mokelumne River Watershed include wastewater
collection and treatment systems, septic tanks, and leach field systems. These are shown
in Figures 5-3 and 5-3a. Chemical toilets are largely associated with recreational activities
and are discussed in the Recreation section.
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Section 5. Potential Contaminant Sources

Wastewater Collection and Treatment Systems

Table 5-3 summarizes information on the five small community wastewater systems in
the Upper Mokelumne River Watershed and Figure 5-3 shows their locations. As noted on
the table, no direct discharges occur to any surface waters of the watershed; effluent
restrictions for each wastewater treatment facility also are listed in the table. Each of the
wastewater disposal systems has a non-discharging system permit from the CVRWQCB.
The RWQCB has primary responsibility for monitoring, inspection, and enforcement
proceedings for each of the five systems.

There is a risk of sewage overflows from wastewater treatment and disposal facilities
using land disposal sites. Wastewater collection systems constitute another potential
source of contamination by microbiological constituents. The systems may be vulnerable
to spills in the event of pipe failures, accidental breaches due to adjacent construction
activities, or overflows induced by wet weather infiltration.

AWA operates several wastewater systems that serve the small communities north of
Tiger Creek Reservoir, one of which is in the Upper Mokelumne River Watershed. The
Tiger Creek Estates system consists of multiple septic systems emptying into a common
tank, which feeds a leach field or spray disposal field. Pardee Center and PARA
wastewater systems are discussed in more detail under EBMUD Facilities earlier in this
section and in Section 2.

The Mokelumne Hill Sanitary District (MHSD) and WWTP are located near the
Mokelumne River just above Pardee Reservoir and Highway 49 as described in Section 2.
Section 6 describes the 2011-2014 MHSD reviews by Calaveras Local Agency Formation
Commission (LAFCo). In summary, Calaveras LAFCo evaluated MHSD and found it
lacking in several areas and made recommendations for improvements. Since then, MHSD
has secured a number of grants to fund many operational improvements including fire and
fuel management, improved road systems, automation of spray field operation, reestablish
of gravity feed collection system, control of nonpoint sources of pollution, and creation of
more green infrastructure projects.

A survey of incident reports from EBMUD’s Regulatory Compliance Office and the State
Office of Emergency Services (Cal OES) showed no wastewater spills were reported in
the 2020 MRWSS update period.

Septic Systems

Outside of the handful of areas with WWTPs and sewer systems, the majority of
developed lands within the Upper Mokelumne River watershed use septic systems to
manage residential sewage. .

Large Septic Systems.

Table 5-4 summarize the six large capacity septic systems with leach fields located in the
Upper Mokelumne River Watershed, shown in Figure 5-3. Four of the large septic
systems were identified by the Calaveras County 2004 Ground Water Protection Program
(listed as Class V injection wells): two are privately run mobile home parks; one is an
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elementary school; and one is a Girl Scout camp. One of the large capacity septic and
leach field systems is operated by A WA atthe Tiger Creek Estates off Highway 88.
Another is located at a camp and retreat center in the Middle Fork Watershed.

Table 5-4. Non-Discharging Large Septic Systems, Upper Mokelumne River Watershed

Sub- Operating Treatment Type of Effluent
Watershed | Facility Name Agency Location Type Development Disposal
North Fork | Tiger Creek Amador Pioneer/ Septic 5 residential Leech field

Estates Water Buckhorn System connections,
Agency 3 standby
Middle Dunrovin Private West Point Septic 30 residential | Leech field
Fork Mobile Home Mobile System connections
Village Home Park (multiple
tanks)
South Fork | Silver Private Sequoia Septic Leech field
Mountain Park | Mobile National Park | System
Home Park
South Fork | Railroad Flat Private Railroad Flat | Septic Leech field
Elementary System
South Fork | Camp Menzies | Private Off Highway 4 | Septic Seasonal Leech field
(Girl Scouts) System camp

a) Sources: Calaveras County Groundwater Protection Program 2004, Amador Water Agency Wastewater Systems
in Amador County map.

Residential Septic System Estimates

In 2007, the Upper Mokelumne River Watershed Assessment and Planning Project
(UMRWAP) estimated that there were roughly 3,200 individual residential septic systems
in the Upper Mokelumne River Watershed. The

UMRWAP concluded that many septic systems in the watershed are old, were designed
for seasonal use without permits, and are a likely source of pathogen contamination,
especially in the Middle and South Fork rivers. Section 6 provides a more detailed
discussion of the UMRWAP.

Figure 5-3b shows the locations of both known septic systems and potential septic
systems, as developed under the 2007 UMRWAP. Figure 5-3¢ shows the approximate
number of septic systems per square mile. Estimates for potential individual residential
septic systems were based on the following information:

e UMRWAP Estimate: 1,501 potential Calaveras County unpermitted septic systems, based
on occupied land parcels outside of centralized sewage collection areas.

e (Calaveras County, Environmental Health Department: 157 permitted septic systems
e Amador County, Environmental Health Department: 1,525 submitted septic permits
e Alpine County: 7 permitted septic systems
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Section 5. Potential Contaminant Sources

During the 2020 MRWSS update period, no significant septic survey projects were
proposed or funded. The water quality projects from the MAC IRWP adopted on January
25,2019 do not focus on septic systems. See Section 6 for additional MAC IRWP project
information.

Regulatory Compliance

The counties are responsible for septic system regulatory compliance, including design
criteria and standards and permits. They issue permits for septic system repairs and new
construction, inspect new construction sites for compliance and investigate reports of
failed septic systems. The RWQCB is responsible for ensuring that the counties take
appropriate steps to prevent non-point sources of pollution such as septage from impairing
surface or groundwater bodies.

The USFS is not required to comply with county septic tank requirements, because local
jurisdictions have no authority over federal lands. Currently, the Eldorado National Forest
(NF) requires owners of existing cabins with special use permits to obtain a county permit
when a septic system is repaired or installed. If it is not possible to install or repair an
existing cabin septic system to compliance with current code, then a forest system vault
system is allowed.

North Fork

Only small portions of the North Fork sub-watershed are suitable for septic tank systems
due to the generally excessive steepness of the terrain and the unsuitability of much of the
granitic batholith bedrock underlying most of the higher elevations. According to data
collected as part of the UMRWAP, there were 1,438 septic systems in the North Fork sub-
watershed as of 2006. Many of the septic tanks located in Amador County are along
Highway 88 (Figure 5-3b), on the ridge separating the Mokelumne and Cosumnes River
drainages. Figure 5-5 shows pockets of loosely populated areas along this ridge.

National Forest Special Use Permits. Approximately 48 recreational residences with
individual septic systems are located on Eldorado NF lands in the Bear River Reservoir
Tract (located on the south side of Lower Bear River Reservoir, above the Bear River
Group Campground and the Camp Winton Boy Scout camp). The residences are privately
owned, and improvements are allowed by special use permits on USFS lands. The
individual special use permits have 20-year terms and were last renewed in 2005. As part
of the special use permit renewal process, the owners submit condition checklists,
including septic condition. County permits are required by USFS local offices for all
needed septic repairs. The residential residences are almost exclusively summer cabins, on
lots that average 100 feet by 150 feet in size.

The Bear River Lake Resort is located on the northwest side of Lower Bear River
Reservoir on private land owned by PG&E. Services include cabins, a campground, and a
marina. Sewage holding tanks are used, and the septage is regularly pumped out and
hauled away for disposal.

Some residences served by septic tanks are also situated on Stanislaus NF land off
Highway 4 in the vicinity of Bear Valley, and between Bear Valley and Salt Springs
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Reservoir. However, most of the Mt. Reba-Bear Valley resort area residences and much of
the ski area are located outside the watershed boundary.

Middle Fork

Most of the septic tank-served residential areas of the Middle Fork sub-watershed are
situated around the outskirts of the sewered communities of West Point and Wilseyville.
A 2000 WSS performed for CCWD and CPUD (Tetra Tech, 2000) noted elevated
coliform in river flows and cited the Lynn Park Acres subdivision, with several homes
adjacent to the river on septic systems, as a potential contaminant source. CCWD
maintains some septic systems in this sub-basin and no overflows were reported by
CCWD between 2015 and 2019. The 1995 GIS analysis yielded an estimate of 1,522
persons in 856 households on septic systems. According to the UMRWAP, there are 931
septic systems in the Middle Fork sub-watershed.

In 2019, the existing West Point sewer plant (which served 165 connections with an 83
gpm capacity) consolidated with the smaller Wilseyville sewer plant while operating
within existing capacity. The project included construction of a small lift station, a new 3-
inch 3,800-foot sewer main, community septic tank to remove solids and equalize flows,
septage/sludge facilities, synthetic liner installations in the existing storage ponds,
electrical/instrumentation upgrades, a new 3-inch 3,500-foot pipeline to transfer effluent
to the existing Wilseyville pond, and a sprayfield for auxiliary storage and disposal.

South Fork

Most of the unsewered development in the South Fork sub-watershed is concentrated in
the lower half of the basin. A previous CCWD/CPUD WSS (Tetra Tech 2000) noted three
residences adjacent to the CPUD pumps station on Licking Fork, and five other residences
around Jeff Davis Reservoir, and classified the threat potential from septic systems as
“low.” According to the UMRWAP, there are 502 septic systems in the south fork sub-
watershed.

Main Stem

Most of the septic systems are concentrated in several areas south of Highway 88,
including the unincorporated community of Clinton. Other developed areas occur along
Route 26, to the north of Mokelumne Hill, and to the southeast of Pardee Reservoir.
According to the UMRWAP, there are 317 septic systems in the Main Stem sub-
watershed.

Solid Waste Disposal Sites

The State Solid Waste Management Board has the overall responsibility for regulation and
management of solid wastes within the watershed. The only solid waste handling site
located within the Upper Mokelumne River Watershed is the Wilseyville Transfer Station,
in the South Fork sub-watershed, about one-third mile south of Wilseyville. The transfer
station location is shown in Figure 5-3. This small transfer station is staffed by two
employees and operates four days a week: Friday, Saturday, Sunday, and Monday. There
is a main facility and a Wilseyville Transfer Station Annex (Wood and Yard Waste Site).
About ten tons of municipal solid waste is transferred each operating day. The transfer
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station is too small to warrant a wastewater treatment facility. There have not been any
complaints of odor or other problems at this facility.

Hazardous Materials

Underground Storage Tanks

Underground Storage Tanks (USTs) present a low threat as a contaminant source for
surface water due to their very low density, sufficient distance from streams, and stringent
requirements for containment at storage facilities. The majority of USTs within the
watershed area contain fuel and other petroleum products including gasoline, diesel fuel,
and liquefied petroleum gas, such as propane.

USTs in the Upper Mokelumne River Watershed are reported in the California RWQCB
Geotracker database along with one abandoned mine land disposal site. USTs primarily
pose a potential threat to groundwater and/or soils. The following types of USTs (leaking,
remediated and permitted) are summarized in Table 5-5 and located on Figure 5-3:

e Leaking USTs (LUSTSs): Currently one site is located within the Upper
Mokelumne Watershed. Located in West Point and Mokelumne Hill, the status of
these sites is site assessment and interim remedial action.

e Remediated LUSTs: Two remediated LUST cleanup sites are reported on Table
5-5. The Bear Valley Mountain Resort site was completed and closed in January
2018. The West Point Exxon site was completed and eligible for closure as of
December 2019.

e Abandoned Mine Land Disposal Site: One abandoned mine land disposal site is
also listed in the State Geotracker database. The Blazing Star Mine in West Point
was in active operation recently enough to have had a RWQCB discharge permit;
it remains in the Geotracker database now that operations have ceased, and it has
been abandoned by the owners. The CVRWQCB monitors abandoned mine-
related water quality threats and works on remediating priority sites. Currently,
there are no priority mine sites undergoing remediation in the Upper Mokelumne
River Watershed.

e Permitted USTs: Three permitted USTs are currently in use in the Upper
Mokelumne River watershed. One is located off Highway 4 at the Bear Valley Ski
Area. Two are located off Highway 88, one at the Caltrans-Peddler Hill
Maintenance Yard and another at the Bear River Lake Resort.
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Table 5-5. Underground Storage Tanks, Upper Mokelumne River Watershed?

Last
Name Address City County Substance Potential Threat Status Update
Leaking Underground Storage Tanks (LUST) Cleanup Sites
Sierra Trading Post 8026 Hwy 49 Mokelumne Hill | Calaveras Heating/Fuel Oil; | Aquifer used for Open - site 2/4/2013
#8 Diesel drinking water assessment&
supply interim remedial
action
Remediated LUST Cleanup Sites b
Bear Valley Mountain | End of Hwy 207 Bear Valley Alpine n/a Under Closed — 1/11/2018
Resort investigation 1/11/2018
West Point Exxon 347 Main St West Point Calaveras Gasoline Aquifer used for Open —eligiblefor | 12/12/2019
drinking water closure as of
supply 12/12/2019
Permitted Underground Storage Tanks
Bear Valley Ski Area Bear Valley Ski Bear Valley Alpine Gasoline Soil Closed —all 4 sites | 1997
Area closed in late 1997
MBP Linden 8203 Hwy 26 Stockton San Joaquin Gasoline Aquifer used for Closed — 2006
drinking water 6/21/2006
supply
Bear River Lake 40800 Hwy 88 Pioneer Amador Diesel Groundwaterused | Closed — 2008
Resort€ fornon-potable 9/17/2008
means
Caltrans-Peddler Hill | 41951 Highway 88 Pioneer Amador Waste Oil / Motor | Aquifer used for Closed — 2009
Maint€ / Hydraulic/ drinking water 6/16/2009
Lubricating supply
Star Gas 22645 HWY 26 West Point Calaveras Gasoline Soil Closed - 6/27/2013
7/12/2012
Abandoned Mine Land Disposal Site
Blazing Star Mill / 0 Jurs Rd West Point Calaveras n/a n/a Open 1/1/1965d
Mine

a) Source: California State Water Quality Control Board Geotracker Database, https://geotracker.waterboards.ca.gov/, Reports by listed Counties. See Figure 5-3 for

locations.

b) Sites included if leak discovered or site remediation completed 2015 -2019.
¢)  Site LUST has been fully remediated and new tank is now permitted. Site is listed only under Permitted Tanks.

d) Default date in Geotracker database (indicates no action yet taken).
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Other Hazardous Chemicals

As previously reported, PG&E has replaced the polychlorinated biphenyl (PCB)
transformers in its powerhouses with mineral oil-filled distribution transformers, thus
greatly reducing the risk of hazardous PCBs explosions and spills.

During this update period, there were five Cal OES spill reports for the Upper Mokelumne
River Watershed shown in Table 5-6. Two spills involved small quantities of lubricating
oil (1/16% gallon) spilling into either the Mokelumne River or Pardee Reservoir. The third
spill was of an oil spill in a creek near Railroad Flat Rd in Calaveras County. The fourth
spill was a marijuana-related spill of unknown quantity near Lynn Boulevard in Calaveras
County. The fifth spill was a diesel spill (30-40 gallons) in Mokelumne River near
Highway 26 in Calaveras County.

Hazardous materials stored on District facilities are discussed under EBMUD Facilities in
this section.

Table 5-6. Office of Emergency Management Spills, Tributary to Pardee Reservoir,

2015-2019 ¢
OES Contained
Spill Amount| Before
Report Agency Type of | Spilled | Entered | Water Way
Number Date County Location Reporting Spill (gal) [Waterway | Entered
29000 Tiger L
16-2649 | 05/04/2016 | Amador | CreekRd, PG&E |lubricaing| 4.0 No |Mokelumne
Pi Qil River
ioneer
Bridge near
Railroad Flat | Calaveras So Utg fFork
17-1174(02/07/2017 | Calaveras | Rd, closeto County Qil UNK No
: . Mokelumne
1940 Railroad Sheriff River
FlatRd
17- 4477 Lynn UNK,
) Blvd; related to Mokelumne
5467; [08/02/2017 | Calaveras 4220 Tree Anonymous growth of UNK UNK River
17-5469 .
Lane marijuana
Pardee
. . Pardee
18-7158 | 10/22/2018 | Calaveras Reservoir EBMUD Oil 1/16 No R .
> eservoir
Spillway
WB Hwy 26
19-7099 | 11/05/2019 | Calaveras | near Sky High CHP Diesel 30-40 UNK UNK
Drive

a) Hazardous Materials Spill Report (accessed 2020). California Emergency Management Agency.

https://w3.calema.ca.gov/operational/malhaz.nsf/$defaultview

Urban Area Runoff

This section describes potential contaminant sources from urban areas within the Upper

Mokelumne River Watershed. Figure 5-4 shows landuse classifications in the watershed,
and Figure 5-5 shows population densities according to the 2010 census data. Urban land
uses include single-family residential, multi-family residential, and commercial and public
facilities (excluding parks and recreational facilities such as golf courses). The significant
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urban areas present include the unincorporated communities of Mokelumne Hill, West
Point, Wilseyville, parts of Glencoe and the northem part of Railroad Flat in Calaveras
County, and Pine Grove, Pioneer, Buckhorn, and the southern portion of the City of
Jackson in Amador County. The potential contaminants associated with urban areas
include pesticides, fertilizers, paints, wood preservatives, surface runoff from streets and
driveways, construction sediments and wastes, domestic animal wastes, and automobile-
related sources.

New developments can have a variety of effects on the watershed with water quality
implications including increased urban runoff, increased wastewater flows, loss of
vegetation, and increased erosion (especially during construction activity and when
attention to road and culvert maintenance is inadequate).

Although urban development continues in the watershed, the rate has remained slow over
the past five years, keeping pace with the economy as it continues to pick up. As shown in
Figure 5-5, in the more populous areas, including Mokelumne Hill and West Point, there
were approximately 200-300 people per census block. In the less populated areas along
Highway 26, there were population densities of between 26-100 or 101-200 people per
census block.

Stormwater Drainage Overflows. There are few areas from which significant quantities
of urban runoff directly enter the Mokelumne River system. Communities and developing
areas in the watershed utilize ditches and intermittent natural stream channels as
conveyance courses for their minor quantities of stormwater drainage.

Calaveras County

Between 2000 and 2010, populations decreased slightly for the main communities in the
Mokelumne River watershed: Mokelumne Hill (646, down from 774), Railroad Flat (475,
down from 549), and West Point (674, down from 746). Calaveras County growth
typically occurs in the southern part of the county that drains into the Stanislaus
Watershed (Copperopolis and Angels Camp).

Between 2010 and 2018, Calaveras County experienced an average annual population
decline of 0.01%, bringing the population from45,578 to 45,157. Calaveras County’s
General Plan Housing Element projects a 2.18% percent growth rate between 2020 and
2025, and a need for 1,096 residential units to fill the need of the unincorporated county’s
population growth.

Amador County

Amador County’s General Plan Housing Element 2014-2019 noted that, overall, the
county population has grown by 6 percent between 2013 and 2020, resulting in a
population 0f37,1231in 2013 to 39,352 in 2020. A substantial portion of the county’s
future growth is expected to occur in cities, most of which are located outside of the
Mokelumne River Watershed. Within the unincorporated areas, Amador County’s General
Plan projects that growth will be in existing communities.
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The population is expected to further increase by 14.6 percent between 2020 and 2060 to
45,116. Nearly all the domestic water in Amador County is supplied by the Amador Water
Agency (AWA).In 2011, AWA developed the 2010 Urban Water Management Plan
(UWMP), which projected that at the county level, there would be no raw water supply
constraints to housing development beyond 2020 demand. However, residential
development could be restricted by the 6 MGD capacity at Tanner Water Treatment Plant
in Sutter Creek. The current usage is 5.6 MGD, but AWA anticipates current capacity will
be available to meet future demands.

In the southern portion of the City of Jackson, development accelerated in the period
2000-2004, slowed during 2005-2009, essentially stopped during the 2010-2014 economic
downturn, and hasbeen on a slow recovery since then. There were no new subdivision
applications submitted to Amador County in 2015-2019. Within the Mokelumne
Watershed, only one subdivision was permitted in the 2005-2019 period: Jackson View
Estates, a 127-unit single family residential (SFR) development permitted along
Scottsville Drive in Jackson City, with approximately 100 units built as of 2020. There
were plans for another nearby development near French Bar Road and Highway 49, but
the permitting process was terminated due to the developer’s bankruptcy.

Construction-Related Stormwater Runoff

The RWQCB regulates runoff from construction sites, outlines BMPs for runoff
management/monitoring, and can require a Stormwater Pollution Prevention Plan
(SWPPP). City and county public works staff generally oversee construction sites and
report violations.

Rural Area Runoff

The potential contaminant sources and water quality concerns associated with rural area
runoff are similar to those associated with urban area runoff, and the residential
component of rural areas is considered to produce the most significant impacts from this
land classification. For this update, changes in residential development are discussed
under Urban Area Runoff. Septic systems, agriculture, and wildlife and livestock are
potential contaminant sources associated with rural areas.

Utilities - Hydropower Generation

While there are a number of agencies with hydroelectric facilities in Upper Mokelumne
River Watershed, including the District, PG&E’s facilities are the most extensive. Of
particular importance is PG&E’s Project 137. Project 137 encompasses PG&E’s
hydroelectric facilities and related reservoirs, tunnels, and power plants in the Upper
Mokelumne River Watershed. These facilities were described in Section 2. The potential
contaminant sources associated with the PG&E facilities can also be applied, to a lesser
extent, to the smaller hydroelectric operations owned by other utilities in the Upper
Mokelumne River Watershed.

Mokelumne River Watershed Sanitary Survey 2020 Update 5-24



Section 5. Potential Contaminant Sources

The major PG&E power facilities include dams, powerhouses and power lines carried on
towers and poles. Administrative facilities, switching centers, and service centers may be
located at or away from the powerhouses. These centralized facilities generally include
office space, vehicle equipment storage, and repair and maintenance shops. Appurtenant
facilities include small staging areas, valve houses, air valve housing for siphons, remote
platforms for storing cloud-seeding equipment, and helicopter pads. In addition to the
many roads - both paved and unpaved - and vehicular traffic associated with PG&E
facilities, occasionally helicopters and boats are used.

Hydroelectric operation of PG&E's reservoirs may impact stream flow and water quality
characteristics downstream of its facilities. Variations in stream flow due to power
generation and/or reservoir release practices may impact stream bank erosion, sediment
transport, and water quality. During the 2020 MRWSS update period, PG&E
hydroelectric facilities did not report any Cal OES Hazardous Material Spills.

Canal Maintenance

PG&E removes attached algae from its extensive canal and flume system so that it does
not impede flow through the canal system or clog the turbines and penstocks. This algae
growth indicates biostimulation from the input of nutrients, and the growth-enhancing
effects of elevated water temperatures attained in the canals and flumes. PG&E's
maintenance process consists of draining the canals and running a truck-mounted water jet
with high velocity nozzles directed to blast the algae loose. Most of the nutrients along
with the algal biomass as it is blown out of the canal.

Transportation Corridors

Major transportation corridors within the Upper Mokelumne River Watershed can be seen
in Figure 5-3. The primary water quality concern is surface runoff from roads and parking
areas. Contaminants associated with transportation corridors include automobile-related
petroleum hydrocarbons and metals, turbidity from erosion caused by rapid runoff,
inadequate or failed stormwater collection systems, construction and maintenance
activities, pesticides applied along road shoulders, and chemicals from accidental spills
and illegal dumping. The types of contaminants associated with these sources include
lead, copper, nickel and zinc as typical metals.

In December 2019, an initial study on the $3.9 million Mokelumne River Bridge upgrade
(on State Route 49 between Jackson and Mokelumne Hill) with a proposed negative
declaration was prepared by the California Department of Transportation (Caltrans). The
purpose was to upgrade the bridge by replacing non-standard bridge rails with new rails
that meet current standards and widening shoulders to enhance the mobility of pedestrians
and bicyclists. The study anticipated that there would be no significant effects on cultural
resources and greenhouse gas emissions. A timeline for construction has not been
determined.

Paved road construction and reconstruction projects are usually constructed during the dry
season, repaved before prolonged wet weather sets in, and must meet stringent BMP
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requirements. Erosion associated with paved roads is generally insignificant when
compared to unpaved roads; however, surface runoff'is of a greater concern with paved
roads.

The 2019-2020 Caltrans Stormwater Management Program District 10 Work Plan
(California Department of Transportation, 2018) identified sections of highway in the
Upper Mokelumne River Watershed that are “prone to erosion and sediment discharge.”
These include sections of Highway 26 along the North Fork of the Mokelumne River, and
Highway 49 along the main stem of the Mokelumne River. There is no specific
remediation plan yet identified.

Risks Due to Public Access. No railroads, and only two major highways, traverse the
watershed, and they are used only rarely to transport hazardous substances, except for
local use. Interstate 80 and Highway 50 are the preferred trans-Sierra and interstate routes
due to their lower summit elevations, wider rights-of-way, and less serpentine routes (as
compared to Highways 88 and 4 through the watershed). Interstate 5 and Highway 99 are
the preferred north-south routes compared to Highway 49 (through the watershed) for
similar reasons. Other than transportation within the watershed, there is little hazardous
waste transport activity.

The risk of highway accidents or public access in the sub-watersheds resulting in
hazardous materials contamination of Pardee Reservoir is considered very low.
Nonetheless, the potential consequences of a disastrous spill in the Mokelumne River, and
ultimately Pardee Reservoir, warrant future vigilance by Caltrans and the CHP regarding
hazardous materials transport policies in the watershed to make sure that the risk of
contamination remains acceptably low.

Potential secondary risks of hazardous materials contamination originate from more
routine releases such as leaking or overheated radiators and spillages at refueling stations;
however, the chances of residues from such minor spills reaching the Pardee Reservoir in
any detectable quantities are exceedingly low due to the generally adequate distances
between the highways and the Mokelumne River and its tributary streams.

Agriculture

Agricultural activity has minimal impact on water quality in the Upper Mokelumne
Watershed due to the small size and quantity of farms. In general, agricultural land is not
of primary interest as a source of microbiological contamination, but could contribute
particulates, pesticides, and nutrients and metals from fertilizers. Land use classifications
in Figure 5-4 include lands classified as Agricultural by the CAL FIRE 's Resource
Assessment Program (FRAP). Farms in the Calaveras County portion of the watershed are
located primarily near the communities of Wilseyville and West Point. Wine grapes and
walnuts are the primary crops grown. In Amador County, there are small farms growing
primarily wine grapes, but there are no significant agricultural areas in Amador County
that fall within the watershed.
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Wildlife and Livestock

While livestock is a significant contributor of animal waste in the Upper Mokelumne
River Watershed, birds and mammals can also introduce microorganisms into Pardee and
Camanche Reservoir and its tributaries through direct contact or animal waste. Deer,
beavers, muskrats, skunks, coyotes, California ground squirrels, gulls, and geese are
common species occurring in the Upper Mokelumne River Watershed. Significant
pathogens associated with animal waste include Cryptosporidium parvum, Giardia
lamblia, Salmonella, E. coli and avian influenza.

Livestock grazing activities can affect public water supplies in several significant ways:

(1) Introduce and transmit disease-causing microorganisms into raw drinking
water supplies;

(2) Elevate nutrient loads;

(3) Increase erosion;

(4) Compact soils and thereby decrease ground water recharge, and

(5) Disturb riparian corridors and tributary stream banks by animals gaining access
to water supplies.

Grazing on Private Lands

Numerous private landowners manage ranches dedicated to horses, cattle, and sheep. A
small percentage of the pastures are irrigated, where water supplies permit, and the rest
are utilized as dry pasturage. No significant penning or product processing areas were
identified on the watershed, and the calving/lambing and transport loading areas were
judged to have no special overall significance due to their small total area.

Between EBMUD lands near Pardee Reservoir and the NFs in the upper watershed is
private land, where grazing and livestock ranching is known to occur. PG&E and SPI
have agreements to lease land for activities including grazing. Since permits are not
required to raise livestock on privately owned land, County or State agencies do not keep
records. The county agricultural commissioner tracks how cattle are sold, which give
some indication of the amount of grazing activity in the county, though not specific to the
Upper Mokelumne River Watershed. In Calaveras County, two cattle ranches were
identified in the past: the Garamendi/McSorley Ranch in Mokelumne Hill and the Hertlein
Ranch in West Point. There are no major feedlots within the Upper Mokelumne River
Watershed, nor is there any agency, besides the RWQCB, that has the authority to oversee
livestock waste management.

Grazing on NF Lands

Both the Eldorado and Stanislaus NFs are used extensively as open rangeland subject to
federal leasing agreements. As shown in Figure 5-6, there are 12 permitted grazing
allotments within the Upper Mokelumne River Watershed that are managed by the
Eldorado and Stanislaus NFs. The allotments located on the north side of the North Fork
Mokelumne River are permitted by the Eldorado NF, while those on the south side are
permitted by the Stanislaus NF. Some of the 12 grazing allotments are entirely within the
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Upper Mokelumne River Watershed, and some allotments are partially in and partially out
of the watershed.

The Indian Valley grazing allotment is still listed in the Eldorado National Forest Land
and Resource Management Plan and is still included in the count, even though it has not
been an active grazing allotment since 1989. A National Environmental Policy Act
(NEPA) analysis would need to be completed prior to grazing or closing this allotment,
and the currently active allotments have priority for funding.

The maximum number of cattle allowed by the National Forest is determined when the
grazing allotments are renewed, once every ten years. The allowable grazing season is
also detailed in the permit, subject to adjustment by forest service staff during the spring
survey. Annual fall surveys are conducted to monitor the effects of grazing and to measure
the residual dry matter on the pastures. If adverse effects are observed, then the grazing
allotment permit would be reviewed.

When private land is adjacent to or surrounded by NF land and the land is not fenced, it is
common for the cattle to roam freely between NF and private land. Private landowners,
including SPI and PG&E, negotiate separate private grazing contracts for grazing on their
land and set the number of cattle allowed. The NF grazing permit lists (but does not
review) the permitted numbers of cattle on adjacent private lands. The permitted grazing
allotment also details the allowable grazing season, which can be adjusted.

Table 5-7 shows the total permitted numbers of livestock (cows and calves) allowed on
each of the 12 NF permitted grazing allotments. Also listed are the permitted number
allowed by the private agreements on the adjacent unfenced private lands. The permitted
numbers have remained steady during 2000-2020 time period. Permitted numbers are
listed as cow/calf pairs, and each pair is counted as 1.32 Animal Unit Months (AUMs),
which equals one animal grazing for one month. The table lists the percentage of the
allotment that is within the Upper Mokelumne River Watershed; presumably the livestock
would be split proportionally.
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Table 5-7. Livestock Grazing Allotments in Stanislaus and El Dorado National Forests, Upper Mokelumne River Watershed “

Permitted Permitted Allotment
Permitted National Acres L Acres L Number C/C € Number C/C € Percentage in Grazing
Allotment Forest NF Land Private Land NF Land Private Land Watershed & Season AUMs €
Bear River El Dorado 23,053 7.373 168 42 100% 06/15 — 09/30 (788)
[197]
Corral Flat El Dorado 221 131 8 12 100% 07/11 — 09/30
(29)
[42]
Pardee El Dorado 35,416 1,665 224 44 83% 07/16 — 10/10
(846)
[166]
Indian Valley [ El Dorado 14,607 Vacant since 1992 185 85 100% 07/21-9/20 n/a
Last grazed 1989
Shotgun Stanislaus 4,410 35 236 88% 5/1- 9/15 100
Lower Blue Stanislaus 17,820 69 269 100% 5/1 - 9/15 411
Mattley Stanislaus 15,156 132 39 77% 6/16 —9/15 523
Bear Valley Stanislaus 23,066 145 0 82% 711 -9/30 574
Stanislaus Stanislaus 17,890 100 0 41% 7/1 —9/30 396
Meadow
Pacific Valley | Stanislaus 28,096 215 0 25% 71 —9/30 911
Highland Stanislaus 13,946 215 0 90% 7/1 -9/30 851
Lakes /
a) Sources: Eldorado and Stanislaus National Forests
b) Livestock move freely between NF and private land (adjacentand unfenced).
¢) C/C = Cow and calf pairs. Each pair contributes 1.32 AUMs
d) Allotmentis partially in and partially out of the Upper Mokelumne River watershed
e) Animal Unit Months (AUMs) of forage = Animal units times number of months. (AUMs on National Forest Land) [AUMs on private land]
f) Highland Lakes allotment data include permitted numbers and season assigned to an adjacent allotment, the Murray Canyon allotment.
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Grazing on District Lands

At this time, the District has nine grazing leases in the Main Stem sub-watershed,
covering 12,983 acres. The leases allow for the utilization of 7,482 AUMs. Wells, springs,
ponds and municipal water sources provide stock water. Table 5-8 lists the grazing leases
currently in place in the Pardee Watershed, and Figure 5-7 shows the locations. Section 6
summarizes the District's Mokelumne Rangeland Management Plan, which was released
in 2013. The District develops annual grazing plans in conjunction with lessees, indicating
BMPs to minimize adverse impacts from grazing activities and stipulating the allowable
AUMs for specificranges. The stocking levels are dependent on rainfall and subsequent
forage production each year. Tenants are required to distribute or rotate their livestock
among the pastures to minimize overgrazed areas and reduce overall fire hazards. Annual
fall surveys are conducted to monitor the effects of grazing and to measure the residual
dry matter on the pastures.

Table 5-8. EBMUD-Managed Grazing, Pardee Reservoir Area

Mokelumne River Watershed Sanitary Survey 2020 Update

Name Approximate Acreage | 2019 Estimated AUM's | Lease Expiration
Wildermuth House 2400 1346 October 31 2020
Pardee Dam 466 194 October 31 2020
Watertown 580 239 October 31 2020
Carson Creek 245 348 October 31 2020
Chrome Mountain 1717 1010 October 31 2020
Rabbit Flat 401 246 October 31 2020
Goat Hill 950 576 October 31 2020
Gales Ridge 392 183 October 31 2020
North Middle Bar 762 533 October 31 2020
Mokelumne Hill 84 40 Annual

Recreation

Numerous activities are included under the heading of recreation for the Upper
Mokelumne Watershed: camping, backpacking, pack animal-assisted hiking, hunting,
equestrian activities, boating, fishing, day-use activities, hiking, bicycling, picnicking,
skiing, swimming, whitewater rafting, and OHV use. Figure 5-8 provides some of the
more heavily used recreation sites. Recreation associated with the District’s facilities
within the Upper Mokelumne Watershed is addressed under the section entitled EBMUD
Facilities. The potential impacts on water quality from recreation include erosion,
vandalism, sanitation facilities, and introduction of human and animal wastes.
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Body-Contact Recreation

Most of the body-contact water recreation sites within the watershed are on the North
Fork and Main Stem sub-watersheds. Some of the main body-contact water recreation
sites are shown in Figure 5-8. Table 5-9 summarizes managed recreation sites and lists the
activities. Along the North Fork popular areas include the Bear River Resort and group
facilities, Blue Lakes, and Bear River South Shore. Moore Creek and White Azalea also
receive significant amounts of public usage. White water recreation opportunities exist
from the Bear River confluence down to the Tiger Creek Afterbay. The first run (Class
III-V), which extends from Bear River to Devil's Nose, is suitable for intermediate to
advanced kayakers and rafters. The second run (Class V), from Devil's Nose to Tiger
Creek, is recommended only for expert boaters.

Since the 2000 MRWSS, relicensing negotiations for PG&E's Project 137 resulted in
many additional recreation enhancements along the North Fork. The enhancements
include a minimum number of white water releases during the white water boating season
(May through September), and development of white water boating access facilities,
including vault and portable toilets, parking areas, barrier rocks for resource protection,
and signage for the Tiger Creek, Ponderosa Way, Devil's Nose, and Electra Runs. The
license agreement also provided for funding of two river rangers during the white water
boating season.

Along the Main Stem, the Elektra run is a Class II+ (Class III above 1,500 cfs) run that
extends from Electra Powerhouse to below Highway 49 Bridge. The Electra Run is a
stretch on the Mokelumne River heavily used by rafters, canoeists, inner tubers, and
kayakers. As discussed in EBMUD Facilities, a boating take-out for this run was
constructed near the Middle Bar Bridge in 2003. In 2012 another new public boating take-
out was constructed at Big Bar just upstream of the Highway 49 Bridge. The Big Bar take-
out facility includes a paved parking lot and toilet facilities. No permits, fees, or access
passes are required for the general public use. No consistent records or detailed estimates
are kept for the numbers of white-water recreational boaters or rafters on any of the river
reaches.
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Table 5-9. Upper Mokelumne River Watershed — U.S. Forest Service Recreational Activities ¢

Recreation Elev, | Months | Family | Geoup | Pienic | Stese | Toilets | Stream | Forest | Group | Piesie | Pienic | Bliking | Obger- | Fee | Boating | Boat | Fishing | Swim- | Dvioks | Rec.
Sates () of Use | Camp | Camp | Unils | Within | Flush/ or Servic | Camp- | Aucas Arca valuom Ramp ming g | Vehicle
Lnits Lnies {day Smiles | Valve Lake e ground e Pt Waler
uge Water | Camp= tham
oily) growind Forest
Servic
[
El Digrado Mational Forest
Bear Creek 3,200 | 500- 3 [ait] v YES X
1ol
Bear River 6,00 | &3 3 YES v Ly [ X X X X X X X X
Cirgup s
Lumberyard 6,500 | o0l- 3 YES v MO X X X
13
Mokelummne 3200 | 501- g MO W YES X X X
11715
Peddier Eill 6,800 [ G- 1]