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1

Introduction

Water management stakeholders in Amador and Calaveras Counties are in the process of
updating the Mokelumne/Amador/Calaveras (MAC) Integrated Regional Water Management
(IRWM) Plan. This process includes evaluating potential integrated, regional approaches to
addressing critical water supply and water quality needs of disadvantaged communities, which
are communities with median household incomes of less than 80 percent of the statewide
median. As part of the MAC IRWM Plan Update, the Camanche Area Regional Water Supply
Project (CARWSP) was identified as a project that – if implemented - could potentially engage
multiple water suppliers in the MAC region in developing a regional solution to address critical
water supply and water quality needs of select disadvantaged communities in the region. The
potential project partners, East Bay Municipal Utility District (EBMUD), Amador Water Agency
(AWA), and Calaveras County Water District (CCWD), undertook an evaluation to define project
objectives and operating parameters, identify a preferred alternative to address existing water
supply issues, and - if CARWSP is determined to be feasible - prepare conceptual design
documents that could potentially be used to support project implementation. The evaluation
proceeded through implementation of the following steps and evaluations:

 Task 1: Organization and Objectives: communication and decision-making protocols were
developed and objectives identified;

 Task 2: Water Demand Analysis: water demands in the project area were evaluated;
 Task 3: Water Supply Alternatives Analysis: potential water supplies were identified and
evaluated for suitability in meeting Camanche area demands;

 Task 4: Preferred CARWSP Alternative: alternative means of meeting Camanche area
demands with preferred supplies were evaluated and conceptual design drawings
developed;

 Task 5: Preliminary CARWSP Project Plan: a preliminary assessment was performed to
identify project financing (with agency costs based on benefits received), project
ownership, water rights and water accounting, and operations and maintenance;

 Task 6: Integration into the MAC IRWM Plan: CARWSP elements that integrate with the
MAC IRWM Plan Update were summarized;

 Task 7: Stakeholder Committee Meetings: meetings of the potential project partners were
convened throughout the process.
This report summarizes the results of the CARWSP Feasibility Evaluation and Conceptual
Design undertaken as part of the MAC IRWM Plan Update. Summary technical memoranda
(TMs) were prepared documenting the evaluations performed in support of Tasks 1 through 5.
These TMs are provided as Appendices A through F to this report. Task 6 resulted in
preparation of the Integration chapter of this report. Task 7 involved a series of meetings among
potential project partners.
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Project Setting

The Camanche Area covers approximately 20-square-miles in the vicinity of Lake Camanche,
as shown in Figure 1. The area includes Lake Camanche Village and the Camanche Area North
Shore (CANS) Recreation Area in Amador County; and the communities of Wallace, Burson
North, Burson South, and the Camanche Area South Shore (CASS) Recreation Area in
Calaveras County. The area is predominantly rolling foothill grasslands with blue oaks and
Foothill pines; elevations range from about 200 to 700 feet. Lake Camanche Village water
supplies are currently provided by AWA, and CANS and CASS water supplies are provided by
EBMUD. The community of Wallace is in the process of being annexed to the CCWD water
supply system. The communities of Burson North and South are not part of a larger water
supply system and operate as a network of private wells.
Figure 1: Camanche Area

The primary water supply source in the Camanche area is groundwater. Groundwater quantity
and quality in the Camanche area vary considerably among well sites due to the region’s
geology and the small and unpredictable yields of groundwater system that typifies this area of
the Sierra foothills. Wells serving areas in Amador County north of Lake Camanche are located
within the Cosumnes Subbasin portion of the San Joaquin Valley Groundwater Basin, while
wells serving areas south of Lake Camanche are located in the Eastern San Joaquin Subbasin.
Located on the eastern fringe of the San Joaquin Valley Groundwater Basin, groundwater
resources in the Camanche area originate in fractured rock systems typical of the foothills as
well as the alluvial systems characteristic of the San Joaquin Valley geology to the west. Over
the years, groundwater has proven to be an unreliable and often unsuitable water supply source
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for the Camanche area. In addition to the highly variable quantities of available groundwater,
Camanche area groundwater supplies have exhibited chronic water quality issues. Based on
quarterly sampling in monitoring wells north of Lake Camanche in Amador County, groundwater
iron concentrations greatly exceed the secondary maximum contaminant level (MCL) of 300
micrograms per liter (µg/L), reaching concentrations as high as 7,052 µg/L. Additionally, total
manganese concentrations in monitoring wells are greater than the secondary MCL of 50 µg/L,
reaching concentrations as high as 329 µg/L. Groundwater quantity and quality concerns have
prompted EBMUD, AWA, and CCWD to partner in the development of a Camanche Area
Regional Water Supply Plan (CARWSP) which identifies solutions to correct the critical drinking
water quality issues in the Camanche area.
According to the Proposition 84 & 1E Guidelines finalized in December 2012, a disadvantaged
community (DAC) is defined by the State of California as a community with an annual median
household income (MHI) that is less than 80 percent of the statewide MHI (Public Resources
Code, 75005(g)). The U.S. Census Bureau’s American Community Survey (ACS) includes MHI
data compiled for the 5-year period from 2006 to 2010. A community with an MHI of $48,706 or
less is considered a DAC. The Census collects and compiles data for multiple census
geographies including Place, Block Group, and Tract. A census tract is a region defined for the
purpose of taking a census and usually coincides with city boundaries, towns, or other
administrative areas. The U.S. defines census tracts as “relatively homogeneous units with
respect to population characteristics, economic status, and living conditions, census tracts
average about 4,000 inhabitants.” Census tracts are subdivided into block groups which
generally contain between 600 and 3,000 people, with an optimum size of 1,500 people.
Census places are designated each decennial census to provide data for settled concentrations
of population that are identifiable by name.
Based on the ACS census place data, Camanche North Shore is a DAC with an associated MHI
of $41,848. Census data is gathered and compiled at the census tract, census block group, and
census designated place (CDP) level and sometimes does not reflect a small enough area or
community. Lake Camanche Village and Wallace have associated CDPs, but the places cover
a much larger area than the service areas themselves. The Lake Camanche Village CDP is not
a DAC, but an income survey completed for Lake Camanche Village service area in 2005
determined that its MHI is less than 80% of the Statewide MHI and therefore a DAC. While the
DWR/Census data does not show Camanche South Shore, Wallace, or Burson areas as
disadvantaged, it is possible that if an income survey were completed, they may be determined
to be disadvantaged. Addressing critical water supply and/or water quality needs of DACs is a
DWR IRWM Program Preference. Therefore, projects such as CARWSP that would improve
water supply reliability and improve water quality would be favorable to DWR. AWA and CCWD
both acknowledge a critical need for a new water supply as well as funding. If grant funding
cannot be secured, one or more phases of CARWSP may not be able to be implemented.

3

Communication and Decision Making

In May 2012, EBMUD, AWA, and CCWD (referred to as the project partners committee, or
PPC) initiated the CARWSP planning process and began meeting on a monthly basis to
develop a potential CARWSP project concept. To ensure a smooth process and shared
understanding of project objectives, the PPC agreed at the outset of the planning process on
the goal of CARWSP and the procedures by which the PPC governed its discussions and
decision-making, as summarized in the Communications and Decision-making TM (RMC, July
2012).
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The goal of CARWSP is to develop a mutually agreeable preferred CARWSP project
description, preliminary engineering documents, and a preliminary CARWSP Project Plan that
collectively meet the documented needs of the three project partners.
Procedures for PPC representation and participation; the PPC meeting schedule and
operational functions; the decision-making process; and protocols for interacting and
participating with interested non-partner organizations, the public, and the media were defined,
discussed, and agreed upon by the PPC. PPC members presented the views of each
respective organization, actively participated in the planning process, and worked collaboratively
with other PPC members, project staff, and representatives of the Upper Mokelumne River
Watershed Authority (UMRWA). The PPC met 8 times over the course of 8 months as shown in
the following table.
Table 1: PPC Meetings
Meeting
No.

Meeting Topic/Purpose

Meeting Date

1

Introduce the CARWSP planning process, establish ground
rules for the PPC, and review and revise the draft
Communication and Decision-Making TM

May 29, 2012

2

Review the draft CARWSP Objectives TM

June 27, 2012

3

Review the draft Boundary Map and Demand Projections TM

July 17, 2012

4

Review the draft Water Supply Alternatives Summary TM

August 29, 2012

5

Review the draft Alternatives Evaluation TM

September 24, 2012

6

Establish basic CARWSP Project Plan parameters

October 16, 2012

7

Review the draft Preliminary CARWSP Project Plan

November 7, 2012

8

Review the draft CARWSP

December 18, 2012

To engage the public and MAC IRWM planning region, CARWSP updates were provided at
meetings of the MAC IRWM Regional Participants Committee (RPC), as well as at a MAC
IRWM Plan public workshop held in September 2012. CARWSP updates were also provided at
UMRWA, CCWD, and AWA Board meetings, which are publicly noticed and open to all
interested parties. Individual meetings were held with AWA and CCWD, members of the public,
the Foothill Conservancy, Ratepayer Protection Alliance, and Calaveras Planning Coalition as
part of the MAC Plan Update process in which specific projects were discussed, including
CARWSP. CARWSP information, including draft memoranda and PPC meeting notes, were
provided to interested parties in December of 2012.

4

Critical Success Factors

In order to develop a CARWSP project concept that would be agreeable to each project partner,
it was critical to first understand the needs and objectives of each partner. To this end, project
objectives and critical success factors (CSFs) were identified for each PPC member. Objectives
and CSFs are defined as follows.

 Objectives are project goals, or CARWSP outcomes that a PPC member would like to see
the project achieve.

 CSFs are critical project elements, or minimum project outcomes that a CARWSP project
must achieve in order to be viewed as viable by the PPC member.
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As described above, CSFs are minimum project outcomes that a project must achieve in order
to be viewed as viable by a PPC member, whereas objectives are desired project outcomes that
are not necessarily critical for project viability. Once each agency’s individual objectives and
CSFs had been identified, a consolidated set of CARWSP objectives and CSFs was developed
to guide the alternatives evaluation, as shown in Table 2. These are described in more detail in
the CARWSP Objectives TM (RMC, July 2012).
Table 2: CARWSP Program Critical Success Factors

Meet Current and Future Demands in the Wallace Area

Objective


CSF


Meet Current and Future Demands in the Burson Area



Exercise CCWD’s Mokelumne River Water Reservation



Work Cooperatively to Achieve Water Management Objectives



Maintain or Reduce Operating Costs to Provide an Affordable
Supply





Provide a System that is Easy to Operate





Prevent Unmitigated Environmental Impacts and Provide
Environmental Enhancements where Feasible





Provide Reliable Supply Year-Round





Clear and Fairly Resolve Water Rights





Build Regional Partnerships





Garner Local Community Support





Transfer Responsibility for Local Residents





Meet All Applicable Regulatory Requirements





Beneficially Impact Water Treatment-Related Wastewater
Discharges





Maximize Ability to Secure Outside Funding





Improve Water Supply and Quality in the Lake Camanche
Village Area





Provide Adequate Domestic Pressure and Fire Protection



Minimize Capacity Impacts to the Mokelumne Aqueduct



5

Boundary Map and Water Demands

5.1

Areas to be Served



Based on the Camanche Regional Water System Draft Feasibility Study (KASL, 1999) and
discussions with the PPC, the areas the agencies would serve with the recommended
CARWSP project are as follows.

 EBMUD – CANS and CASS
 AWA – Lake Camanche Village (Water Improvement District [WID] #7)
 CCWD – Wallace
These areas are shown in Figure 2. As described previously, Burson North and Burson South
were initially included in the project area. However, on further evaluation, it became evident to
CCWD staff that it would likely be more cost effective to serve demands in the Burson area from
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the Jenny Lind Water Treatment Plant, rather than from a regional project in the Camanche
area. As such, Burson North and South were not carried forward for further evaluation.
Figure 2: Areas to be Served

5.2

Water Demands

Projected demands for the CARWSP service area are presented in Table 3. These projections
are based on the Camanche Regional Water System Draft Feasibility Study (KASL, 1999), the
Camanche South and North Shore WTPs Evaluation (EBMUD, May 2003), and data from the
participating agencies. Estimated demands are for existing units and approved or tentative
approved maps only, and do not include potential future demands that have not yet been
approved. The demands are discussed in more detail in the Boundary Map and Demand TM
provided in Appendix C (RMC, November 2012).
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Table 3: Demand Projections
Average Day
Demand (ADD)

Maximum Day Treated Water
Demand (MDD)

Service Area

Existing
(gpd)1

Existing
(AFY)2

Existing
Demand (gpd) 1

Project Demand –
20 year (gpd) 1

Camanche South
Shore3

101,300

113

225,800

245,200

Camanche North
Shore4

187,100

210

276,300

286,300

Lake Camanche
Village5

267,500

300

560,000

1,000,000

Wallace

40,000

45

161,400

645,700

Total

595,900

667

1,223,500

2,177,200

6

1. gpd = gallons per day
2. AFY = acre-feet per year
3. Existing demands from EBMUD, 2003; Project MDD from KASL, 1999. Project demand is based on max day demands, which are
typically not expressed in AFY.
4. Existing MDD from EBMUD, 2003; Project MDD developed by applying same assumption from KASL report to the existing
demand. Project demand is based on max day demands, which are typically not expressed in AFY.
5. Existing demands provided by AWA via email July 10, 2012. Existing ADD assumes 365 gpd/unit with 733 existing units; Existing
MDD assumes 760 gpd/unit with 733 units. 20 year MDDs will exceed 1 million gallons per day, but for the purposes of
CARWSP, this is the demand assumed to be served by the project. Project demand is based on max day demands, which are
typically not expressed in AFY.
6. Existing MDD from CCWD via email; data from 2009 through 2011 was averaged. Existing ADD is from KASL, 1999. Project
demand is based on max day demands, which are typically not expressed in AFY.

6

Water Supply Alternatives

As described in the Water Supply Alternatives Summary TM in Appendix D (RMC, October
2012) a water supply alternatives evaluation was performed to:
1.Identify alternative water supply sources potentially available to meet the demands
described in the Water Demands TM Appendix C.
2.Determine the amount of supply potentially available from each water supply alternative.
3.Identify constraints associated with each supply alternative.
Groundwater, surface water, stormwater, and water conservation were considered as
alternative water supplies to meet the critical drinking water quantity and quality issues in the
Camanche area. As shown in Table 4, each water supply alternative has constraints. Ultimately,
conjunctive management of surface water and groundwater was found to provide the greatest
potential benefit, as described in the following sections.
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Table 4: Alternatives Summary Matrix
Parameter

Water Supply
Alternative

Availability

Constraints

Groundwater

Variable depending on location

Water quality and supply issues

Surface Water

Reliable and available, up to
2.8 mgd available1

EBMUD operational requirements

Stormwater

Up to 5,200 gpd2

Significant annual and seasonal variability,
storage requirements, and cost to end user

Water
Conservation

Demand reduction of
approximately 58,000 gpd2

Relatively small reduction in water demand
relative to projected 2.2 mgd need1

1. mgd = million gallons per day
2. gpd = gallons per day

6.1

Groundwater

The primary source of water supply in the Camanche area is groundwater. Groundwater
quantity and quality in the area varies considerably among well sites due to the region’s geology
and the small and unpredictable yields of the groundwater sub-basin(s) in this area of the Sierra
foothills. Located on the eastern fringe of the San Joaquin Valley Groundwater Basin, the
groundwater resources in the Camanche area are associated with the fractured rock systems
typically found in the foothills as well as the alluvial systems characteristic of the San Joaquin
Valley geology to the west.
Over the years, groundwater has proven to be an unreliable and often unsuitable water supply
source for the Camanche area. In addition to the highly variable quantities of available
groundwater, Camanche area groundwater quality has also been a chronic issue, as described
in the Project Setting. These impaired groundwater quantity and quality conditions have limited
water suppliers in their ability to provide a high quality, reliable water supply to the Camanche
area.
AWA currently supplies Lake Camanche Village with groundwater using four wells that pump
from the Cosumnes Sub-basin portion of the San Joaquin Valley Groundwater Basin (see
Figure 3). One of the wells, on the easterly side of the Village, was taken out of operation from
September 2010 to July 2011 due to elevated turbidity and odor levels; this well is now being
operated at reduced production levels. Additionally, groundwater elevations decreased
significantly during the 1960s and 1970s. Although groundwater elevations have rebounded
within the last two decades, there is still a slight overdraft. Due to concerns with groundwater
quality and quantity, AWA is seeking to reduce the dependence of Lake Camanche Village on
groundwater as its primary water supply by introducing an alternative supply to meet a portion of
demands. AWA would continue to utilize the existing groundwater system at a reduced rate,
enabling conjunctive use and reducing stress on the groundwater basin (AWA, 2011).
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Figure 3: Groundwater Basins underlying Study Area

Similarly, the Wallace area overlies the Eastern San Joaquin Subbasin, which is also in an
overdraft condition. With its small and unpredictable yields, groundwater has proven to be an
unreliable water supply source for the western CCWD service area. The dropping groundwater
levels have resulted in a critical overdraft in the Subbasin, which has contributed to deteriorating
groundwater quality. The Wallace Community Service District currently uses groundwater
supply wells. Unable to remedy its longstanding groundwater supply problems, the Wallace
Community Service District has petitioned to be annexed to the CCWD service area. With this
annexation, currently underway, CCWD is seeking to assess the potential to improve water
supply reliability through CARWSP by providing a reliable, high quality water supply that would
be operated conjunctively with the existing groundwater system (CCWD, 2011).
The CANS area has similar groundwater quantity and quality issues. During completion of the
Camanche South and North Shore WTPs Evaluation (EBMUD, May 2003) multiple water supply
sources were evaluated as potential sources for the CANS Water Treatment Plant (WTP),
including existing groundwater wells. At the time, three groundwater wells were in use, each
with quality issues, as summarized in the following table. All of the wells also had low production
rates that could not be sustained, and if the wells were operated without rest periods, production
would rapidly drop.
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Table 5: CANS Groundwater Quality
Well
No.

Date
Constructed

Water Quality Issues
 Non-potable water supply

1

1948

2

1977 (rebuilt in
2000)

3

1979

 Nitrate problems
 High in iron and manganese; hydrogen sulfide present; coliform
present if too much water is pumped.
 High in iron and manganese; hydrogen sulfide present; high
heterotrophic plate counts
 Was drilled to provide replacement water supply for Well No.2 in 1997
and at the time, tested positive for total coliform
 After Well No. 2 was rehabilitated in 2000, Well No. 4 became backup
supply

4

1997

 High in iron, manganese, boron and hydrogen sulfide

Source: EBMUD, May 2003

Groundwater is currently the primary source of supply for the Camanche area. The problems
described above make groundwater unsuitable as a continued primary source of supply to the
area.

6.2

Surface Water

EBMUD owns and operates Pardee and Camanche Reservoirs on the Mokelumne River to
meet a number of objectives, including the following.

 Provide water storage for EBMUD municipal, environmental and other purposes
 Comply with downstream senior water rights and fishery flow requirements
 Provide flood protection
 Generate hydroelectric power
 Provide for a variety of recreational activities
Camanche Reservoir is currently the water supply source for the existing CASS WTP. This
reservoir is located approximately 10 miles downstream from Pardee Reservoir and has a
maximum storage capacity of 417,120 acre-feet (AF).
Pardee Reservoir has a maximum storage capacity of 197,950 AF. Water is conveyed through
Pardee tunnel to the Campo Seco flow control facility where it trifurcates to the three
Mokelumne Aqueducts and flows by gravity approximately 83 miles to EBMUD’s service area in
the San Francisco Bay area. Pardee Reservoir water receives pretreatment consisting of lime
addition for corrosion control before it enters Mokelumne Aqueduct.
Raw water from either Camanche Reservoir or the Mokelumne Aqueduct could be conveyed to
a regional WTP to serve the Camanche area with a high quality, reliable potable water supply.
While both the Mokelumne Aqueduct and Camanche Reservoir are of high water quality, the
Mokelumne Aqueduct supply is generally of superior quality to the Camanche Reservoir supply.
The large number of recreational users of Camanche Reservoir and the continual increase in
motorized watercraft use pose potential future impacts to Camanche Reservoir water quality.
The primary drawbacks to using Camanche Reservoir as a water supply source rather than the
Mokelumne Aqueduct are as follows.
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 Permitted recreational use allows for potential contamination with gasoline and its
additives (specifically from motorized watercrafts).

 Body contact recreation is permitted in the reservoir, increasing nutrient and microbial
loads which pose a greater risk to water quality and increase operational costs due to
monitoring and treatment requirements.

 During severe droughts, the water supply intake in the reservoir may need to be moved to
maintain water supply and reservoir water turbidity increases, resulting in limited filter run
times that adversely affect plant output. Significant effort and resources are required to
move the intake.

 During heavy Mokelumne (storm) flow conditions, high turbidity would limit the WTP’s
ability to produce acceptable quality water.

 High releases from Pardee reservoir at times increase sedimentation, further promoting
algae blooms in the area of the CASS WTP Camanche reservoir intake. The result is
limited filter run times that adversely affect plant output.
During the environmental review process for the Camanche WTP Replacement Project,
EBMUD determined that the most cost-effective way to serve CASS and CANS with potable
water while meeting its objectives would be to convey raw water from Mokelumne Aqueducts
Nos. 1 and 2 (EBMUD, 2001). The Mokelumne Aqueducts were also identified as the preferred
Camanche area water supply source in the 2003 Camanche South and North Shore Water
Treatment Plant Evaluation (EBMUD, 2003). Based on a recent EBMUD engineering analysis,
it was determined that up to 2.8 million gallons per day (mgd) of additional water supply could
be available from Pardee Reservoir via the Mokelumne Aqueduct without causing significant
impacts to EBMUD supply operations.

6.3

Stormwater

Stormwater capture and reuse was evaluated as a potential alternative source that could offset
use of other supplies such as groundwater to improve water supply reliability. Stormwater
generation is dependent upon precipitation (rainfall and snowfall) in the Mokelumne River
watershed, which is highly variable. Throughout the year, precipitation is seasonal, with most
precipitation occurring between November and May and very little occurring from late spring to
fall (AWA, 2011). According to the data collected by the Western Regional Climate Center at
Camp Pardee weather station from 1926 through 2012, average annual precipitation is 21.48
inches. Assuming two 55-gallon rain barrels were provided to every parcel in CANS, CASS,
Wallace, and Lake Camanche Village to capture precipitation to offset outdoor water demands
during high demand months, an average of approximately 1.0 million gallons per year (2,800
gallons per day, or gpd, on an annual basis) could be offset by stormwater, increasing to 1.9
million gallons per year (5,200 gpd on an annual basis) in 20 years, based on demands of
approved development described in Section 5.
Although captured stormwater could offset use of groundwater supplies, there are several
factors which significantly constrain its use:

 Without significant treatment, stormwater could only be used to meet outdoor water
demands; however, stormwater would be available primarily during the rainy season,
when outdoor water demands are at their lowest.

 Without significant treatment, harvested rainwater would not be suitable for indoor use (or
human consumption). As such, these supplies could not be used to offset indoor
demands.
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 The quantity of stormwater that could be reused would be insufficient to meet the needs of
the service areas and therefore would not eliminate the need for additional water supply
sources.

 Rainwater exhibits a strong seasonal pattern and annual variability, which makes it an
unreliable source. As such, water suppliers would need to be ready with backup supplies
in the event rainwater supplies were unavailable. As such, implementing stormwater reuse
would not reduce the amount of additional alternative water supplies needed.
Due to the significant cost associated with implementing widespread rainwater harvesting, the
unreliability of stormwater supplies, the limited demands that could be met with harvested
rainwater (outdoor demands only), and the need to provide complete redundancy for those
supplies in the event rainwater supplies are not available, stormwater is not considered to be a
viable supply to meet Camanche area demands.

6.4

Water Conservation

Increasing water use efficiency in the communities surrounding Lake Camanche would reduce
potable water demands. While EBMUD, AWA, and CCWD all encourage water conservation
within their respective service areas and implement various Demand Management Measures
(DMMs) and/or Best Management Practices (BMPs) to reduce water use, a targeted water use
efficiency element could provide significant water savings. Toilets and showerheads have
historically improved in efficiency over time, with a marked improvement in toilet flushing and
showerhead efficiency observed beginning in 1992, with implementation of the National Energy
Policy Act. This Act reduced the maximum flushing volume of new toilets sold in the United
States to 1.6 gallons per flush (gpf) and mandated that new showerhead faucets not exceed a
flowrate of 2.5 gallons per minute (gpm). Many units within Lake Camanche Village, CANS,
CASS, and Wallace were constructed prior to 1992. As such, many of the existing dwelling units
in the service area are expected to have non-conserving water fixtures, including toilets and
showerheads. Table 6 summarizes the reduction in water demands that could potentially be
achieved through targeted water conservation programs, based on the following assumptions.

 Non-conserving showerheads use 5.5 gpm, while new, low-flow showerheads use 2.5
gpm. Residents were assumed to take an average of 0.5 showers per day with an average
duration of 8.2 minutes per shower (AWWA Research Foundation, 1999).

 Non-conserving toilets were estimated to use 7.0 gpf while new, low-flow toilets use 1.6
gpf. People were assumed to flush an average of 5 times per day.
Table 6: Potential Water Savings through Water Conservation

Existing
No. of
Units

Units
Requiring
New
Fixtures1

Showerhead
Replacement
Water Savings
(gpd)

Toilet
Replacement
Water Savings
(gpd)

Total
Water
Savings
(gpd)

Lake Camanche
Village

733

367

11,285

24,773

36,058

CANS

161

113

3,475

7,628

11,103

CASS

111

78

2,399

5,265

7,664

Wallace

100

30

923

2,025

2,948

Total

1,230

588

18,082

39,691

57,773

1. Based on agency staff knowledge, the following percent of existing units could benefit from fixture replacement: AWA
estimated 70% of the existing units in Lake Camanche Village, EBMUD estimated 50% of existing units in CANS and CASS,
and CCWD estimated 30% of the existing units in Wallace.
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Based on this analysis, water conservation may be a viable alternative to offset a portion of
demands currently being met with groundwater supplies in the service area.

6.5

Conjunctive Use

Conjunctive use opportunities may be achieved through coordinated management of surface
water supplies and existing groundwater supply facilities. For example, AWA could meet a
portion of user demands in Lake Camanche Village area using a combination of water
conservation and treated surface water, while still relying on groundwater to meet a portion of
baseline demands and / or peak day and peak month demands. Although groundwater in the
eastern portion of Lake Camanche Village is impaired by water quality and supply issues,
groundwater in the western portion can be used to meet peak demands if necessary. This would
allow AWA to reduce its dependence on groundwater with a minimal quantity of surface water
by managing demands and optimizing conjunctive use of these supplies.
The groundwater in the areas surrounding CANS and CASS are problematic and would not
allow for the extensive application of conjunctive use since, as previously described, the
quantity and quality of groundwater has led to the development of the CARWSP study. It would
be possible to use existing groundwater facilities to meet outdoor irrigation demands and
emergency supply needs.
Similarly, a even with a combination of water conservation and surface water supply to the
community of Wallace, CCWD would be expected to periodically require additional supplies in
years with very low Mokelumne River streamflows (estimated to be approximately 4 months out
of every 48 months, based on modeling performed by EBMUD). By using surface water in lieu
of groundwater in months when surface water is available, CCWD would allow the groundwater
basin to recharge, improving supply and quality for use in years in which surface water is
limited.

6.6

Conclusion

Based on the water supply alternatives evaluation, conjunctive management of groundwater
and treated surface water diverted from the Mokelumne Aqueduct, combined with a water
conservation program is preferred. Water conservation would help offset new potable water
supplies required and similarly, relying on groundwater to meet peak demands and provide
emergency and/or backup supply, minimizes the size of a surface WTP. Conjunctive
management of existing groundwater supplies and surface water provides a reliable, high
quality water supply, improved flexibility, and reduces stress on the overdrafted groundwater
basins. It is recommended that the preferred project be implemented in a series of three
phases.

7

CARWSP Alternatives Evaluation

Three alternatives were evaluated to increase water conservation and provide treated water
from the Mokelumne Aqueduct to the Camanche area. Alternative 1 would serve the EBMUD
service areas of CANS and CASS only, Alternative 2 would serve CANS, CASS, and AWA’s
Lake Camanche Village, and Alternative 3 would serve the EBMUD, AWA, and CCWD areas,
including CANS, CASS, Lake Camanche Village, and Wallace.
For all of the alternatives, the WTP would be located at the site of EBMUD’s existing CASS
WTP. Other locations were evaluated, as well as treatment processes, in the Camanche
Regional Water System Draft Feasibility Study (KASL, 1999). Siting the WTP at the existing
CASS WTP location would be the most cost effective alternative and would minimize potential
environmental impacts. The site is owned by EBMUD, is relatively flat, and there are no plans to
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construct residential or recreational improvements at the location. There is also adequate space
at this location to allow for future plant expansion and it is well situated to serve areas on the
north- and south-side of Lake Camanche (KASL, 1999).
Alternative 1, as depicted in Figure 4, would include the following facilities.

 A 0.5 mgd regional WTP, associated pipelines, and appurtenances to serve CANS and
CASS only

 The Vintage Home Fixture Retrofit water conservation program (including showerhead
rebates and a toilet retrofit program) for the CANS and CASS service areas
Figure 4: Alternative 1

Alternative 2 would include the following facilities (see Figure 5).

 A 1.5 mgd regional WTP, associated pipelines, and appurtenances to serve CANS, CASS,
and Lake Camanche Village
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 Conjunctive use in the Lake Camanche Village service area
 The Vintage Home Fixture Retrofit water conservation program (including showerhead
rebates and a toilet retrofit program) for the CANS and CASS service areas, as well as
Lake Camanche Village
Figure 5: Alternative 2

Alternative 3, as shown in Figure 7, would include the following facilities.

 A 2.25 mgd regional WTP, associated pipelines, and appurtenances to serve CANS,
CASS, Lake Camanche Village, AND Wallace

 Conjunctive use in the Lake Camanche Village and Wallace service areas
 The Vintage Home Fixture Retrofit water conservation program (including showerhead
rebates and a toilet retrofit program) for the CANS and CASS service areas, as well as
Lake Camanche Village and Wallace
The facilities and alignments developed in the Camanche Regional Water System Feasibility
Study (KASL, July 1999) were used for this analysis. Other more direct potential treated water
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pipeline alternatives were analyzed, but due to potential environmental impacts, the alternative
following the road was determined to be most cost-effective because it would minimize potential
environmental impacts (as shown in Figure 6). Although a cross-lake pipeline could reduce the
total length of pipeline from 6.5 miles to about 4 miles, there were several disadvantages
including:

 Need to buy private property/easements.
 Need to make the pipe thicker/add anchors since it is crossing under the reservoir.
 Need to carefully plan pipe placement to not affect boating, beaches, etc.
 A significant number of trees would need to be removed.
 Biological species issues such as the crossing of wetlands, and habitat of California Tiger
Salamanders (CTS), fairy shrimp and spadefoot toads would be expected.
Based on the wetlands and CTS population, a pipeline alternative entering these areas could
require wetland mitigation, compensation for CTS habitat, and significant best management
practices (BMPs) and monitoring. Therefore, although there would be cost savings resulting
from a reduction in pipe length, there would most likely be an overall cost increase resulting
from the potential environmental mitigation needed for the affected species. The following
figure shows the locations of rare plants and special status species surrounding Lake
Camanche as identified in the California Natural Diversity Database (CNDDB).
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Figure 6: Rare Species Surrounding Lake Camanche
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The costs for each alternative and the associated costs for the project proponents are
summarized in the following table. Full cost estimates for each alternative are provided as
appendices to the Alternatives Evaluation TM (Appendix E).
Table 4: Project Alternative Costs

Project
Proponents

Alternative 1 – CASS &
CANS Only
Annual
Capital Cost O&M Cost

Alternative 2 – CASS, CANS,
and Lake Camanche Village
Annual
Capital Cost
O&M Cost

Alternative 3 – CASS, CANS,
Lake Camanche Village, and
Wallace
Capital
Annual O&M
Cost
Cost

EBMUD

$3.5 million

$300,000

$2.6 million

$300,000

$2.5 million

$300,000

AWA

$0

$0

$6.0 million

$700,000

$5.9 million

$700,000

CCWD

$0

$0

$0

$0

$8.9 million

$500,000

Total

$3.5 million

$300,000/yr

$8.6 million

$1 million/yr

$17.3 million

$1.5 million/yr
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The three project alternatives were scored based on how well they would meet the identified
CSFs described in Section 4. The following table shows how each of the alternatives score for
identified CSFs.
Table 7: Alternatives’ CSF Scores
Alternative
Critical Success Factor
A. Meet Current and Future Demands in the Wallace Area
B. Maintain or Reduce Operating Costs to Provide an Affordable Supply
C. Provide a System that is Easy to Operate
D. Prevent Unmitigated Environmental Impacts and Provide
Environmental Enhancements where Feasible

1

2

3

  
 

 


G. Build Regional Partnerships






H. Garner Local Community Support

To be determined1

I. Transfer Responsibility for Local Residents

To be determined2

E. Provide Reliable Supply Year-Round
F. Clear and Fairly Resolve Water Rights

J. Meet All Applicable Regulatory Requirements
K. Beneficially Impact Water Treatment-Related Wastewater Discharges
L. Maximize Ability to Secure Outside Funding
M. Improve Water Supply and Quality in the Lake Camanche Village
Area











 
 
 





 



N. Provide an Affordable Supply

To be determined3

O. Minimize Capacity Impacts to the Mokelumne Aqueduct

  

Key:

Does not meet criterion.
 Partially meets criterion.
 Fully meets criterion.
Notes:
1. Ability to garner local community support will be established by public outreach efforts to be completed if the project moves
forward.
2. The potential for transferring responsibility to local residents will continue to be evaluated during project implementation.
3. Ability to provide an affordable supply will depend upon the ability of the project partners to secure outside funding for the project.
Without outside funding, one or more phases of the project may not eb able to proceed.

Alternative 3 addresses more CSFs than Alternatives 1 or 2 as follows.

 Meet Current and Future Demands in the Wallace Area: CCWD is in the process of
annexing Wallace Community Services District. Wallace currently consists of 100 units. It
has a project demand (maximum day demand, or MDD) of 645,700 gpd for approximately
400 units, all of which are included on approved or tentative approved maps. Alternative 3
includes facilities required to serve CCWD’s Wallace service area and meet the projected
demand of 645,700 gpd. Only alternative 3 would achieve this CSF.
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 Maintain or Reduce Operating Costs to Provide an Affordable Supply: Alternative 3 would
likely have operating costs similar to or less than existing operations and maintenance
(O&M) costs by replacing multiple wellhead treatment and disposal systems and sharing
resources and staff.

 Provide a System that is Easy to Operate: EBMUD would operate the WTP and because
its staff are already familiar with operating treatment plants, and Alternative 3 would be
designed to be easy to operate.

 Prevent Unmitigated Environmental Impacts and Provide Environmental Enhancements
where Feasible: As previously described, Alternative 3 includes a pipeline to deliver
treated water to Wallace, which would follow the road to avoid sensitive species.
Additionally, the project would prevent unmitigated environmental impacts and comply with
California Environmental Quality Act (CEQA). Finally, by centralizing the water treatment
waste stream in one location (as opposed to multiple wellhead treatment units currently in
place), potential environmental impacts will be reduced see Beneficially Impact Water
Treatment-Related Wastewater Discharges below).

 Provide Reliable Supply Year-Round: Alternative 3 would provide a reliable supply yearround to CANS, CASS, Lake Camanche Village, and Wallace. EBMUD projects that the
Wallace area will not be able to receive supply from the aqueduct via the CARWSP WTP
for about 4 months out of every 48 months. In order to have a consistent, reliable supply to
meet peak demands and emergency fire flows during this supply outage period,
Alternative 3 includes a conjunctive management component in which Wallace would rely
on existing groundwater sources. Use of surface supplies in lieu of groundwater supplies
in 44 of every 48 months, on average, would be expected to allow the groundwater basin
to adequately recharge, correcting some of the existing supply and quality deficiencies
experienced by the system and enabling use during months when surface supply is
unavailable. Alternative 3 is the only alternative that achieves this CSF by providing a
reliable supply for Wallace.

 Clear and Fairly Resolve Water Rights:

As part of CARWSP project development,
EBMUD, AWA, and CCWD have developed a preliminary Project Plan that discusses the
approach to resolving water rights.

 Build Regional Partnerships: Alternative 3 would meet the needs of EBMUD, AWA, and
CCWD that could only be achieved through the relationships of the three agencies. The
participating agencies have built a regional partnership that could lead to implementing
mutually beneficial projects in the future. Alternative 3 most fully addresses this CSF by
engaging all three project partners.

 Garner Local Community Support: The ability to garner local community support will be
established once a preferred alternative has been identified and agencies have decided to
move forward with implementation. Additional public outreach will be completed at that
time.

 Transfer Responsibility for Local Residents: EBMUD wishes to transfer responsibility of
the mobile home parks to the counties or AWA and CCWD. The potential for transferring
responsibility will be discussed among the project partners in the future as part of
necessary project agreements.

 Meet All Applicable Regulatory Requirements: The project would be designed to meet all
applicable local, state, and federal regulatory requirements.

 Beneficially Impact Water Treatment-Related Wastewater Discharges: There are multiple
permits in place to address backwash from iron and manganese systems in the North
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Shore system and a stream of backwash at the Camanche South Shore. Alternative 3
would have a single compliance point and discharge permit that could beneficially affect
wastewater discharges.

 Maximize Ability to Secure Outside Funding: Addressing critical water supply and/or water
quality needs of DACs is a DWR IRWM Program Preference. Therefore, because
Alternative 3 would improve water supply reliability and improve water quality for Lake
Camanche Village and CANs, two DACs in the area, it would be favorable to DWR.
CARWSP is also a multi-benefit project that generates efficiencies and would be
implemented by multiple project partners. For these reasons, it is well-positioned for
outside funding. Alternative 3 maximizes this potential by bringing in CCWD as a third
regional partner.

 Improve Water Supply and Quality in the Lake Camanche Village Area: Alternative 3
would supply Lake Camanche Village with high quality treated surface water to offset
unreliable groundwater supply, thereby improving water supply and quality in the area.

 Provide an Affordable Supply: The ability to provide an affordable supply will depend upon
the ability of the project partners to secure outside funding for the project. Without outside
funding, it is not currently anticipated that AWA or CCWD would proceed with
implementation of project Phases 2 or 3.

 Minimize Capacity Impacts to the Mokelumne Aqueduct: Up to 2.8 mgd of additional water
supply could be available from Pardee Reservoir via the Mokelumne Aqueduct without
causing significant impacts to supply operations. Alternative 3 will divert 2.2 mgd and
therefore, it minimizes capacity impacts to the Aqueduct. In addition, by only sizing the
facility to accommodate approved development and by incorporating water conservation,
demands on the Aqueduct are minimized.

8

Preferred CARWSP Alternative

As summarized in the previous section, the preferred CARWSP alternative based on the CSF
scoring criteria is Alternative 3, which would be implemented in three phases. Based on
discussion among the PPC representatives, EBMUD, AWA, and CCWD are interested in
continuing to pursue a regional project that would benefit numerous service areas, take
advantage of economies of scale, and eliminate redundancies.
As described in Section 5.2, a total supply of 2,177,200 gpd would be needed to meet the needs
of the CANS, CASS, Lake Camanche Village, and Wallace areas. This demand would be met
through implementation of a regional WTP, conjunctive use operations, and a conservation
program.

8.1

Facilities and Layout

The facilities required for the preferred alternative would include facilities to convey Mokelumne
Aqueduct supplies to a new regional WTP, the new regional WTP itself, facilities to convey
treated water to the project areas, and Vintage Home Fixture water conservation rebates and
retrofits, implemented in a series of three phases. These are summarized in the following
sections.

8.1.1 Regional WTP and Appurtenances
The facilities required to convey Mokelumne Aqueduct supply to a new regional WTP, the new
regional WTP itself, and facilities to convey treated supply to the Camanche area are shown in
Figure 8 and described below.
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Figure 8: Preferred CARWSP Alternative Layout

These required facilities include:

 5,860 LF of 12” raw water pipeline to convey untreated water from the Mokelumne
Aqueduct to a new regional WTP located on the same site as the existing EBMUD WTP

 2.25 mgd regional WTP to treat supplies prior to delivery to the Camanche area
 A 25 hp pump station at the WTP
 11,700 LF of 8” treated water pipeline crossing reservoir to deliver treated water from the
regional WTP to the CANS and Lake Camanche Village areas

 One 500,000 gallon storage tank for Lake Camanche Village to provide for fire flow and
pressure regulation

 3,400 LF of 8” treated water pipeline from CANS tank to new 500,000 gallon AWA tank
 Altitude valve on CASS tank to provide pressure regulation to the CASS system
 Altitude valve on CANS tank to provide pressure regulation to the CANS system
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 A pressure reducing valves and a pressure sustaining valves to provide pressure
regulation to the Lake Camanche Village system in support of conjunctive use operations

 4,800 LF of 8” treated water main to convey treated water from the new regional WTP to
CASS

 Booster pump station with standby power at park entrance (2 pumps at 20 hp each) to
provide pressure needed to deliver supply to Wallace

 31,500 LF of 10” and 12” treated water main to convey treated water supply from the
CASS park entrance to the Wallace area

 600,000 gallon storage tank in Wallace at elevation suitable for serving most of Wallace
area demand, to provide fire flow and emergency supply

8.1.2 Vintage Home Fixture Retrofit
The Vintage Home Fixture Retrofit Program water conservation program is included in the
preferred CARWSP alternative. It would consist of providing rebates for low-flow showerheads
and replacing existing, non-conserving toilets with low-flow toilets in the CANS and CASS
communities, Lake Camanche Village, and the Wallace area. A total of 588 $25 rebates for
showerhead replacements will be provided and the same number of toilets will be subsidized at
a cost of $225 per toilet (cost of toilet and installation) to homes as shown in Table 6, resulting
in a total water savings of almost 58,000 gpd.

8.1.3 Conjunctive Use
Conjunctive use opportunities may be achieved through coordinated management of surface
water supplies made available through CARWSP and existing groundwater supply facilities.
The supply delivered to Lake Camanche Village would be insufficient to meet all of the area’s
planned future demands; as such, AWA would plan to operate the surface and groundwater
conjunctively, meeting a portion of demands with treated surface water and the remainder with
groundwater to meet a portion of baseline demands and / or peak day and peak month
demands. Although groundwater in the eastern portion of Lake Camanche Village is impaired by
water quality and supply issues, groundwater in the western portion is more reliable and could
be used to meet peak demands if necessary. By reducing dependence on groundwater
supplies, AWA could allow the groundwater basin to recover for use during periods of higher
demand. The installation of the pressure reducing valves and pressure sustaining valves in
Section 8.1.1 would enable AWA to operate conjunctively.
CCWD would also manage surface and groundwater supplies conjunctively. As discussed
previously, surface water supplies are not expected to be available in all months. During months
when surface supply is available, CCWD could use surface supplies in lieu of groundwater
supplies, allowing the basin to recover for use in months when surface water supplies are not
available, No new facilities would be required to operate CCWD’s groundwater system in
conjunction with surface water supplies from the regional WTP.

8.2

Project Costs

Order-of-magnitude costs were estimated for the preferred CARWSP alternative. Order-ofmagnitude costs are generally developed for projects that have 5 to 20 percent design
complete, per American National Standards Institute Standard Z94.0 (based on the Association
for the Advancement of Cost Engineering (AACE)). The 90% cost estimate prepared by
EBMUD in 2002 for its portion of CARWSP was updated, and served as a basis for estimating
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costs associated with the regional WTP. The ENR 20 Cities Average Construction Cost Index
(CCI=6800) was used to increase the 2002 EBMUD costs to 2012 costs (CCI=9359.99).
Construction contingencies and implementation factors were applied to account for unknown or
unforeseen costs. Larger contingencies and implementation factors were applied to the AWA
and CCWD portions of the project than to the EBMUD portions because EBMUD has advanced
design for its portion of the project and there are therefore fewer unknowns. A 10% contingency
was applied to the EBMUD portion of CARWSP and a 30% construction contingency was
applied to the other portions.
Table 8: Prop. 84 Implementation Cost Factors
EBMUD
Facilities

AWA and
CCWD
Facilities

(a)

Direct Project Administration
Costs

5%

5%

(b)

Land Purchase/Easement

0%

1%

(c)

Planning/Design/Engineering/
Environmental Documentation

0%

10%

(d)

Construction/Implementation

0%

3%

(e)

Environmental Compliance/
Mitigation/Enhancement

0%

3%

(f)

Construction Administration

0%

3%

(g)

Other Costs (Including Legal
Costs, Permitting and Licenses)

0%

2%

(h)

Construction/Implementation
Contingency

0%

3%

(i)

Grand Total (Sum rows (a)
through (h) for each column)

5%*

30%

* Per EBMUD, implementation cost factor for its portion of CARWSP should be 5%.

The full capital cost of CARWSP is estimated to be $17.3 million. The cost of joint facilities
would be apportioned based on the quantity of supply provided to each user. The cost of
facilities targeted toward a single system would be borne solely by that beneficiary. For
example, the raw water pipeline from the Mokelumne Aqueduct to the WTP and the WTP itself
are facilities shared by the three agencies; as such, the cost of this pipeline would be
apportioned among the three agencies based on the quantity of supply ultimately being
conveyed to each agency. EBMUD and AWA would also share the cross-lake pipeline that
would deliver treated water from the WTP to Camanche North Shore, and pipeline costs would
be split proportionately between EBMUD and AWA based on supply delivered. The capital and
O&M costs for each agency are summarized in the following table. A detailed cost estimate for
the preferred CARWSP alternative is included in Appendix E.
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Table 9: Preferred CARWSP Alternative Cost

9

Project
Proponent
EBMUD

Capital Cost
$2.5 million

O&M Cost
$300,000

AWA

$5.9 million

$700,000

CCWD

$8.9 million

$500,000

Total

$17.3 million

$1.5 million

CARWSP Project Plan

A Preliminary Project Plan was developed for the preferred CARWSP alternative. The Plan
describes the mutually agreed upon elements of CARWSP related to timing of project phasing,
anticipated project development milestones, allocation of project-related costs, financing
framework, and project operations and maintenance parameters. The Project Plan also
documents the intentions of each Project Partner with respect to project development, the
process to be followed to bring the project to fruition, and the roles and responsibilities of each
of the three Project Partners in that process. The Plan is summarized in the following sections;
more detail is provided in the CARWSP Project Plan included in Appendix F.

9.1

CARWSP Project Components

The following table summarizes the key components of CARWSP and the designated capacities
of each component and intended agency owner and operator of the component.
Table 10: Project Components
Component
Aqueduct connection & raw
water pipeline to WTP

Designated
Capacity

Owner

Operator

2,177,200 gpd

EBMUD

EBMUD

Camanche Regional WTP

2,177,200 gpd

EBMUD

EBMUD

Vintage Home Fixture
Retrofit

588 homes

EBMUD – 191
AWA – 367
CCWD – 30

EBMUD – 191
AWA – 367
CCWD – 30

North Shore Pipeline

1,531,500 gpd

EBMUD

EBMUD

Lake Cam. Village Pipeline,
Pump Station & Tank
(w/conjunctive use
conversion)

1,000,000 gpd

AWA

AWA

Wallace Pipeline, Pump
Station & Tank
(w/conjunctive use
conversion)

645,700 gpd

CCWD

CCWD

9.2

Cost Allocation

The capital cost for each shared component of CARWSP is to be based on the designated
capacity (expressed as a percent) assigned to each sharing agency. The designated capacity of
each project component is displayed in the following table. The capital cost for each component
which benefits just one agency is to be borne solely by that agency.
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Table 11: Cost Allocation Calculation – Shared Components
Component
Camanche
Regional WTP
EBMUD
AWA
CCWD

Maximum Day Treated
Water Capacity (gpd)

Percent Share

2,177,200

100%

531,500

24.4%

1,000,000

45.9%

645,700

29.7%

Treated Water
Pipeline to the
North Shore

100%

EBMUD
AWA

531,500

34.7%

1,000,000

65.3%

Vintage Home
Fixture Retrofit

9.3

100%

EBMUD

191

32.5%

AWA

367

62.4%

CCWD

30

5.1%

Project Phasing

The CARWSP project is expected to be developed in three primary phases as funding becomes
available. The development role (in terms of design, environmental, permitting and
construction/implementation) of each partner agency is shown in the following table for each of
the planned project phases. Where two agencies are shown, the first agency is expected to
serve as lead agency with the other agency serving in a support role.
Table 12: CARWSP Project Phasing
Phase

1

Components
Aqueduct connection and 12” raw water
pipeline to WTP
WTP at 0.5 mgd capacity
Treated water 8” pipeline (WTP to
Camanche North Shore)
Lake Cam Village Intertie
Vintage Home Fixture Retrofit (CANS,
CASS and Lake Cam Village)

EBMUD

2

Expand WTP by 1 mgd
Lake Camanche Village pipeline
Booster pump station
Storage tank (500,000 gal)
Pressure reducing and sustaining valves
(for conjunctive use operations)

AWA/
EBMUD

January 2012

Design

Permits

Construct/
Implement

EBMUD

EBMUD

EBMUD/
AWA

AWA/
EBMUD

AWA/
EBMUD

AWA/
EBMUD

CEQA
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Components

Design

CEQA

Permits

Construct/
Implement

Expand WTP by 0.7 mgd
Treated water (8”) pipeline (WTP to park
entrance)
Treated water (8”) pipeline (WTP to park
entrance)
Treated water (12” and 10”) pipeline (park
entrance to Wallace)
Pump station and standby power
Storage tank (600,000 gal)
Pressure reducing and sustaining valves
(for conjunctive use operations)
Vintage Home Fixture Retrofit (Wallace)

CCWD/
EBMUD

CCWD/
EBMUD

CCWD/
EBMUD

CCWD/
EBMUD

Financing

The capital costs for the phased construction of CARWSP are expected to be financed over
time using a combination of funding sources, including Project Partner (agency) funds,
Proposition 84 grant funding, USDA Rural Development funds, Drinking Water State Revolving
Fund loans, and perhaps bonds issued by individual partner agencies and retired by rate
revenues.

 Phase 1 - Development of the first phase of CARWSP is planned to be financed in part by
EBMUD and in part by grant funding. With Phase 1 facilities directly benefitting two DAC
communities, the Project Partners anticipate securing grant funding to finance a significant
portion of Phase 1 costs.

 Phase 2 – The facilities to be constructed in Phase 2 will solely serve AWA’s Lake
Camanche Village, a disadvantaged community. Customers within the Lake Camanche
Village service area are unable to absorb the rate increases necessary to pay for the
Phase 2 improvements, and therefore AWA has determined grant funding will be
necessary to fund these improvements. Potential grant funding sources include
Proposition 84 grant funding and USDA Rural Development funds.

 Phase 3 – The Phase 3 facilities will solely serve CCWD’s Wallace service area. Wallace
now contains about 100 homes, with an additional 300 approved lots on which homes will
likely be built over the coming years. CCWD’s ability to fund the costs of Phase 3 is
severely limited by the small Wallace rate base. CCWD expects it will be necessary to
secure some grant funding to help fund the costs for these Phase 3 facilities. Potential
grant funding sources include Proposition 84 grant funding and USDA Rural Development
funds.

9.5

Project Operations and Maintenance

All CARWSP Project components, including raw water conveyance, treatment, and transmission
facilities will require planned and unplanned maintenance. The costs for maintenance, repair,
and replacement will be shared by the Project Partners under an agreement to be developed by
the partner agencies. The O&M agreement will include terms dealing with master metering,
regional project operations, maintenance and repairs, coordination protocols, annual partner
meetings, dispute resolution procedures, and other topics including, if needed, storage and
wheeling.
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Water Rights

The parties have sufficient water rights to address the needs of the areas served by CARWSP,
as shown in the following table. The surface water source that will supply CARWSP is the
Mokelumne River. Project water will be diverted from EBMUD’s Mokelumne Aqueduct at a
location proximate to Camanche South Shore and conveyed via a 12” pipeline to the Regional
Water Treatment Plant for treatment. Once all phases of the project have been constructed, the
parties will revisit particular arrangements regarding water rights and agency responsibilities as
associated with CARSWP.
Table 13: Anticipated Water Rights for CARWSP
Partner
Agency

EBMUD

Area Served
(Place of Use)
Camanche South
Shore
Camanche North
Shore

EBMUD holds water rights to Mokelumne River water supply (Permit
#10478 – Pardee / Camanche).

AWA

Lake Camanche
Village

AWA has a pre-1914 contractual right from PG&E to 15,000 acrefeet per year (AFY) of Mokelumne River water.

CCWD

Wallace

The State of California has reserved 27,000 AFY of Mokelumne
River water for use by water agencies serving Calaveras County.

9.7

Anticipated Water Right / Entitlement

Water Accounting

The O&M agreement will include terms addressing raw and treated water metering and
accounting. The agreement is expected to define a mutually-accepted method for measuring the
amount of raw water delivered to the CARWSP regional treatment plant and the amounts of
treated water taken by each Project Partner to serve their respective service areas.

9.8

Costs and Payments

The Project Partners will develop a mutually-acceptable agreement (tentatively called the
Project Cost Basis and Payment Agreement) which will establish the basis for assessing
CARWSP related costs and the method for Project Partner payments. These costs are
expected to be based on cost-of-service principles, with each Project Partner responsible for
paying its respective share of all annual costs, both fixed and variable (and financing, if
applicable), in accordance with the terms of the agreed upon Project Cost Basis and Payment
Agreement.

9.9

Agreements

Listed below are potential Project Partner agreements that will or may be required to achieve a
fully operational CARWSP project.

 Operations & Maintenance Agreement
 Project Cost Basis and Payment Agreement
 Emergency response and mutual aid
 Project Financing
 Water Storage and Conveyance
 Others agreements mutually deemed necessary or appropriate
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9.10 Project Partner Intentions and Planned Actions
The CARWSP Project represents an opportunity for each Project Partner to address water
supply problems within its service area. Each partner agency, however, must overcome a
unique set of circumstances and limitations to effectively execute the tasks necessary to
complete all elements of CARWSP. Described below are the circumstances and limitations
each Project Partner faces, and the intentions of each agency with respect to overcoming those
challenges.

Amador Water Agency
Water customers within Lake Camanche Village, the area to be served by CARWSP in AWA’s
service area, are severely limited in terms of their ability to pay AWA’s proportionate costs for
developing CARWSP. Because the Village is a disadvantaged community, AWA will
aggressively seek funding for its share of CARWSP costs from state and federal grant
programs. Without significant financial assistance, AWA will be severely challenged to
implement its portions of CARWSP.
Going forward, AWA intends to:

 Work collaboratively with EBMUD to complete Phase 1 design, environmental
documentation, permitting and construction documents.

 Pursue grant opportunities to secure funding for Phase 1 facilities.
 Negotiate with EBMUD to develop mutually-acceptable CARWSP Phase 1 agreements,
including an O&M Agreement, Cost Basis and Payment Agreement, and other agreements
deemed appropriate for Phase 1 by the two project Partners.

 Following completion of Phase 1 (or in conjunction with it), complete Phase 2 design,
environmental documentation, permitting and construction documents in consultation with
EBMUD.

 Pursue grant opportunities to secure funding for Phase 2 facilities.
 Negotiate with EBMUD to develop mutually-acceptable Phase 2 amendments to the O&M
Agreement, Cost Basis and Payment Agreement, and any other agreement developed for
Phase 1 by AWA and EBMUD.

 Once all phases of CARWSP are constructed and operational, or before then if deemed
desirable and appropriate by both EBMUD and AWA, negotiate a mutually-acceptable
agreement to take over service to EBMUD’s Camanche North Shore (which is within
AWA’s service territory).

Calaveras County Water District
The groundwater system that has historically served Wallace (and which was developed and
operated by the Wallace Community Services District) has been unable to satisfactorily meet
customer demands. Through a series of negotiations, CCWD is annexing the Wallace CSD
community into the CCWD service area. Knowing the existing groundwater system is
inadequate to meet the community’s needs, CCWD is actively exploring alternative water supply
options to either replace or supplement the existing groundwater system. CCWD has
determined the best approach to addressing the water-related problems repeatedly experienced
by Wallace is the one which most cost-effectively resolves, to CCWD’s satisfaction, the chronic
water quantity and quality problems with which it has repeatedly struggled.
Going forward, CCWD intends to:
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 Pursue grant and other potential no or low costs funding opportunities to secure financing
for Phase 3 facilities.

 Continue to evaluate other water supply options for the Wallace community in an effort to
identify the most suitable and cost effective alternative.

 Should CCWD elect to proceed with the CARWSP Phase 3:
o
o

o

Complete Phase 3 design, environmental documentation, permitting, and
construction documents in consultation with EBMUD.
Negotiate with EBMUD to develop mutually-acceptable CARWSP Phase 3
agreements, including an O&M Agreement, Cost Basis and Payment Agreement,
and other agreements deemed appropriate for Phase 3 by CCWD and EBMUD
in consultation with AWA.
Once all phases of CARWSP are constructed and operational, or before then if
deemed desirable and appropriate by both EBMUD and CCWD, negotiate a
mutually-acceptable agreement to take over service to EBMUD’s Camanche
South Shore (which is within CCWD’s service territory).

East Bay Municipal Utility District
EBMUD has served water to the communities of Camanche South Shore and Camanche North
Shore since they were initially developed in the 1950s. South Shore is supplied water pumped
from Camanche Reservoir, treated at a small water treatment facility originally built in the early
1970’s, and distributed to the mobile home community and recreation areas locate along the
reservoir’s south shore. North Shore is supplied water extracted from groundwater wells which
is minimally treated and distributed to the mobile home community and recreation areas located
along the reservoir’s north shore. Camanche North Shore is a disadvantaged community.
Going forward, EBMUD intends to:

 Work collaboratively with AWA to complete Phase 1 design, environmental
documentation, permitting and construction documents.

 Pursue grant funding to secure funding for Phase 1 facilities.
 Negotiate with AWA to develop mutually-acceptable CARWSP Phase 1 agreements,
including an O&M Agreement, Cost Basis and Payment Agreement, and other agreements
deemed appropriate for Phase 1 by the two project Partners.

 Following completion of Phase 1 (or in conjunction with it), consult with and support AWA
as it completes Phase 2 design, environmental documentation, permitting and
construction.

 Negotiate with AWA to develop mutually-acceptable Phase 2 amendments to the O&M
Agreement, Cost Basis and Payment Agreement, and any other agreement developed for
Phase 1.

 Upon a determination by CCWD to proceed with Phase 3, support CCWD as it completes
Phase 3 design, environmental documentation, permitting and construction.

 Negotiate with CCWD to develop mutually-acceptable CARWSP Phase 3 agreements,
including an O&M Agreement, Cost Basis and Payment Agreement, and other agreements
deemed appropriate for Phase 3 by CCWD and EBMUD in consultation with AWA.

 Once all phases of CARWSP are constructed and operational, or before then if deemed
desirable and appropriate by the other Project Partners, negotiate agreements with:
CCWD to take over service to EBMUD’s Camanche South Shore (which is within CCWD’s
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service territory), and AWA to serve Camanche North Shore (which is within AWA’s
service territory).

10

Integration of CARWSP into MAC Plan Update

The CARWSP planning process was enabled by a Proposition 84 IRWM planning grant
received by the MAC IRWM Region from the California Department of Water Resources.
Information developed during the CARWSP planning process will be reflected in the following
sections of the MAC IRWM Plan Update (currently under development):

 Resource Management Strategies
 Finance
 Relation to Land Use Planning
 Coordination
 Integration
The information that will be integrated into Plan Update is summarized in the following sections.

10.1 Resource Management Strategies
A resource management strategy (RMS), as defined in the California Water Plan 2009 Update
(DWR, 2009), is a project, program, or policy that helps local agencies and governments
manage their water and related resources. A wide range of RMS will be required to achieve the
MAC Region’s goals and objectives. Table 14 presents the seven categories of RMS included in
the CWP Update and considered for the MAC IRWM Plan. The RMS that CARWSP would
contribute to achieving are noted, and described below.
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Table 14: RMS from the CWP Update 2009
RMS Category
Reduce Water Demand

Resource Management Strategy
Agricultural Water Use Efficiency
Urban Water Use Efficiency

Apply to
CARWSP


Conveyance – Delta
Improve Operational
Efficiency and Transfers

Conveyance – Regional/local



System Reoperation
Water Transfers
Conjunctive Management & Groundwater Storage



Desalination
Increase Water Supply

Precipitation Enhancement
Recycled Municipal Water
Surface Storage – CALFED
Surface Storage – Regional/local



Drinking Water Treatment and Distribution



Groundwater Remediation / Aquifer Remediation
Improve Water Quality

Matching Quality to Use
Pollution Prevention
Salt & Salinity Management
Urban Runoff Management

Improve Flood Management

Flood Risk Management
Agricultural Lands Stewardship
Economic Incentives (Loans, Grants, Water Pricing)



Ecosystem Restoration
Practice Resources
Stewardship

Forest Management
Recharge Area Protection
Water-Dependent Recreation
Watershed Management
Crop Idling for Water Transfers
Dewvaporation or Atmospheric Pressure Desalination

Other Strategies

Fog Collection
Irrigated Land Retirement
Rainfed Agriculture
Waterbag Transport / Storage Technology

 Urban Water Use Efficiency: the Vintage Home Fixture Retrofit program included in
CARWSP would improve urban water use efficiency in the CANS, CASS, Lake Camanche
Village, and Wallace service areas by replacing non-conserving showerheads and toilets
with low-flow fixtures.
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 Conveyance – Regional / Local: CARWSP includes the conveyance system to deliver
Mokelumne Aqueduct supplies from the regional WTP to the EBMUD, AWA, and CCWD
service areas, improving regional conveyance.

 Conjunctive Management and Groundwater Storage: the regional WTP and existing
groundwater systems would be managed conjunctively by providing treated surface water
to CANS, CASS, Lake Camanche Village, and Wallace, and meeting peak demands and
providing a backup emergency supply to Lake Camanche Village and Wallace using
groundwater.

 Surface Storage – Regional / Local: the preferred alternative includes two local storage
facilities; one for the Lake Camanche Village area and one for the Wallace area, to provide
pressure regulation and fire protection.

 Drinking Water Treatment and Distribution: the regional WTP would treat surface water
diverted from the Mokelumne Aqueduct which would allow for distribution of a high quality,
reliable water supply to the CARWSP service areas.

 Economic Incentives (Loans, Grants, Water Pricing): the Vintage Home Fixture Retrofit
would provide rebates for showerhead replacement and subsidize replacement of toilets
for residents in the CARWSP service area still relying on non-conserving fixtures.
Additionally, grant funding would be pursued for CARWSP through the IRWM grant
program and possibly others.

10.2 Finance
To minimize up-front costs, the project would likely be implemented in phases, as described
below.

 Phase 1: Implementation of Alternative 1 and Vintage Home Fixture Retrofit Components
o
o
o

Phase 1A – Aqueduct connection, raw water pipeline from Mokelumne Aqueduct
to WTP, and 0.5 MGD WTP
Phase 1B – Treated water pipeline to CANS
Phase 1C – Vintage Home Fixture Retrofit for CANS, CASS, Lake Camanche
Village, and Wallace

 Phase 2: Implementation of Alternative 2 Components (including Conjunctive Use
Components)
o Phase 2A – Expand WTP by 1 MGD
o Phase 2B – Treated water pipeline to Lake Camanche Village, pump station and
tank, and conjunctive use conversion

 Phase 3: Implementation of Remaining Alternative 3 Components
o Phase 3A – Expand WTP by 0.7 MGD
o Phase 3B – Treated water pipeline to Wallace, pump station and tank
Implementing the project in a phased manner provides flexibility in implementing the project and
securing required funding. The costs for each phase are summarized below.
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Table 15: Costs for CARWSP Phase 1
Project
Proponents
EBMUD

Capital Cost
$3.5 million

AWA

$200,000

CCWD

$10,000

Total

$3.7 million

Table 16: Costs for CARWSP Phase 2
Project
Proponents
EBMUD

Capital Cost
$0

Cost Reduction from
Phase 1 to 2
$900,000

AWA

$5.9 million

N/A

CCWD

$0

N/A

Total

$5.9 million

Table 17: Costs for CARWSP Phase 3
Project
Proponents
EBMUD

Capital Cost
$0

Cost Reduction from Phase
2 to 3
$100,000

AWA

$0

$200,000

CCWD

$8.8 million

N/A

Total

$8.8 million

EBMUD plans to move forward with Phase 1. The portion of the project that would serve
EBMUD’s CANS and CASS areas is currently at 90% design and is expected to be constructed
in 2013-2014. It should be noted that, while EBMUD currently plans to move forward with Phase
1, Phases 2 and 3 may not proceed if outside funding cannot be secured to offset
implementation costs and minimize the burden to ratepayers in the Lake Camanche Village and
Wallace areas.

10.3 Relation to Land Use Planning
CARWSP was developed to be consistent with land use planning. The demands identified in
Section 5.2 are based solely on existing units and approved or tentatively approved maps. No
unapproved demands were considered in developing the demands to be met by CARWSP. In
addition, both Amador and Calaveras Counties are in the process of updating their General
Plans. CARWSP is consistent with all water-related goals and objectives in the draft Plans.

10.4 Coordination
DWR encourages coordination of water management projects among water agencies and
stakeholders to generate efficiencies. CARWSP is an example of a water management project
that would be coordinated among multiple water agencies (EBMUD, AWA, and CCWD) to
generate efficiencies and cost savings by sharing facilities and minimizing staff requirements
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through operational agreements. As described in Section 3, Communication and Decision
Making, the PPC provided an avenue for efficient coordination among the three project partners
and UMRWA. Additionally, stakeholders were informed of CARWSP and asked to provide input
to the CARWSP planning process through updates at the MAC IRWM RPC meetings; AWA,
CCWD, and UMRWA Board meetings; and MAC IRWM public workshops.

10.5 Integration
CARWSP achieves integration through integration of water management activities and the
stakeholders and entities in both Amador and Calaveras counties, as well as through integration
of multiple RMS as described in Section 10.1, Resource Management Strategies. CARWSP
represents a collaboration that integrates the interests and water management needs of three
water suppliers in the MAC Region. In addition, it includes surface water treatment,
groundwater, and conservation measures, to create a program that integrates multiple water
supplies and demand reduction measures. Conjunctive use is also incorporated through the
management of surface and groundwater supplies. In addition to being a multi-benefit project,
helping the MAC Region to achieve its IRWM goals and objectives, the project would integrate
the following RMS: Urban Water Use Efficiency, Conveyance – Regional / Local, Conjunctive
Management and Groundwater Storage, Surface Storage – Regional / Local, Drinking Water
Treatment and Distribution, and Economic Incentives (Loans, Grants, Water Pricing).
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Introduction

For the CARWSP Project Partners Committee (PPC) process to go smoothly, the potential project
partners must agree at the outset of the planning process on the goal of CARWSP and the procedures by
which the PPC will govern its discussions and decision-making. This Communication and DecisionMaking Procedures Technical Memorandum (TM) is intended to document the CARWSP goal(s) and
specify the process and procedures which will enable the PPC to come to agreement on a preferred
regional solution to correct the critical drinking water quality issues in the Camanche area, including
those faced by two disadvantaged communities (DACs).
The area generally surrounding Lake Camanche in western Amador and Calaveras Counties (the
Camanche area) within the Mokelumne/Amador/Calaveras (MAC) Integrated Regional Water
Management (IRWM) planning region is recognized for facing water supply reliability and quality
problems. The Camanche Area Regional Water Supply Plan (CARWSP) is a multi-agency collaborative
effort designed to overcome these reliability and water quality problems. Additionally, completion of
CARWSP will help position the region for potential funding opportunities, including grants and lowinterest loans, to offset the costs of project implementation.

2

CARWSP Goal

The goal of the CARWSP is to develop a mutually agreeable preferred CARWSP project description,
preliminary engineering documents and Preliminary CARWSP Project Plan which collectively meet the
documented needs of the three project partners AWA, CCWD and EBMUD.
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Project Partners Committee Representation and
Participation

The PPC is comprised of representatives of the three potential project partner agencies: Amador Water
Agency (AWA), Calaveras County Water District (CCWD), and East Bay Municipal Utility District
(EBMUD). Members of the PPC are expected to represent the views of their respective organizations,
commit time actively participate in the process, and work collaboratively with other PPC members,
project staff (e.g., project manager, project consultants), and Upper Mokelumne River Watershed
Authority (UMRWA) representatives.
PPC members will provide input related to various aspects of the CARWSP. Member opinions,
recommendations, and other contributions will be essential to the success of this project.
1.









PPC members are asked and encouraged to participate as follows:
Designate one lead representative from each agency, and if desired and appropriate one or more
additional representatives, to serve on the PPC to ensure effective agency representation at all
PPC meetings.
Attend and participate in all PPC meetings. PPC members who are unable to attend PPC meetings
should provide input via alternative communication options (e.g. email, telephone, conference
call/web-based meetings).
Contribute to fulfilling the CARWSP goal by sharing their technical knowledge and representing
the interests of their respective organizations (including the specific interests of the DACs lying
within the member’s service area, where applicable) in the overall project.
Review and provide timely comments on draft work products.
Ensure that the PPC member’s agency Board of Directors and management are informed of and
in agreement with CARWSP policy and financial elements.

2. The goal of the PPC process is to have PPC members effectively engaged in discussion and reach
consensus on CARWSP content and recommendations.
3. The PPC will serve as the CARWSP’s primary advisory body. In that capacity, the PPC is
expected to provide advice, support and constructive criticism. Project staff will incorporate or
otherwise reflect the comments and recommendations of the committee members into CARWSP work
products.
4. PPC members should respect the budget and schedule constraints that drive the project and ensure
their participation is consistent with those constraints.
5. Every member will keep their respective organizations aware of the ongoing PPC process and
actions. Input from senior staff and/or governing boards of the PPC members will be communicated
back to the PPC at its next meeting. Any dissension from the respective organizations’ decisionmaking bodies that could affect acceptance of PPC recommendations will be clearly communicated at
each meeting so a solution can be sought.
6. PPC members are responsible for communicating their agency’s position on issues under
consideration. It is incumbent upon each committee member to voice their agency’s interests in a
constructive manner and with the understanding that CARWSP is a partnership project that requires all
three potential partners to be satisfactorily met to achieve the project’s goal.
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Project Partners Committee Schedule, Meetings and
Operational Functions
1. The PPC will develop a mutually agreeable meeting schedule which will be included with this
TM as Attachment A. If a meeting needs to be rescheduled, every attempt will be made to select
a date when all PPC members can attend.
2. PPC members will use their best efforts to attend all committee meetings. PPC members will
notify the CARWSP project staff in advance if attendance is not possible.
3. Meeting agendas and all written materials to be discussed at PPC meetings will be transmitted by
email approximately 7 days before the meeting date. Members agree to review the materials prior
to the meeting.
4. The project staff will prepare meeting notes and action items based on discussions and results of
PPC meetings. These summaries will be submitted to the PPC members prior to the next
meeting.

5

Decision-making Process
1. This PPC is envisioned to be comprised of staff members from AWA, CCWD and EBMUD. The
committee representatives of these three agencies will be individually responsible for keeping
their respective Board of Directors and management apprised of CARWSP developments so as to
ensure that CARWSP final work products reflect their Board’s and management’s expectations.
2. Final CARWSP work products (e.g. the Preliminary CARWSP Project Plan including Financing,
Ownership, Water Rights and Water Accounting, and O&M) will be submitted to each agency’s
Board of Directors and/or General Manager for endorsement before the documents are finalized.

6

Potentially Interested Non-Partner Organizations and the
Public
1. The PPC will discuss and mutually determine when and how to solicit input from non-partner
organizations regarding the CARWSP project. Methods that will be employed include:


The Upper Mokelumne River Watershed Authority (UMRWA) will be apprised of CARWSP
progress. At the UMRWA Board meetings, general public will have the opportunity to get the
same updates and provide input.
 CARWSP updates will be provided as a standing agenda item at the MAC Regional Participants
Committee (RPC) meetings.
 EBMUD, CCWD, and AWA will perform outreach activities within their respective affected
areas.
 The RPC community workshops #2 and 3 scheduled for September 2012 and January 2013 will
include discussion of and public input on the CARWSP project.
2. Upon agreement by PPC members potentially interested individuals may be invited to attend and
observe PPC meetings.
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Media Contact
1. If approached by the media, members of the PPC will be careful to present only their own views
and not those of other members on the PPC. Members are encouraged to suggest that media
representatives contact other PPC members who may have different points of view.
2. While the PPC is studying, discussing, or evaluating issues, members will not initiate media
contact or make public statements except as mutually agreed by the members.
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Introduction

In order to identify Camanche Area Regional Water Supply Plan (CARWSP) project alternatives that
each partner agency can support, it is necessary to first understand each agency’s objectives and critical
success factors (CSFs) for the recommended project. Specifically, it is critical to understand what agency
would ideally like to see in the final project (objectives), as well as those aspects of the project that are
absolutely essential and without which the project cannot be viewed as a success (CSFs). Once each
agency’s objectives and CSFs are understood, they can be reconciled into a set of program objectives and
CSFs to guide alternatives development.
This memorandum presents the objectives and CSFs communicated by each agency, as well as a
compiled set of objectives and CSFs for the overall program.

2

Agency Objectives

RMC Water and Environment conducted conference calls with representatives from Amador Water
Agency (AWA), Calaveras County Water District (CCWD), and East Bay Municipal Utility District
(EBMUD) to understand each agency’s objectives for the CARWSP project. These discussions are
summarized in the following sections.

2.1

Calaveras County Water District

Based on discussions with CCWD staff, the following objectives were identified. These represent
CCWD’s primary goals for the CARWSP project.
Objectives
1. Meet Current and Future Demands in the Wallace Area. CCWD is in the process of taking
over the Wallace Community Services District. Currently, demands in this area are met through
groundwater supplies. In the future, if groundwater supplies become unreliable, CCWD will be
responsible for providing backup supply. Currently, the community of Wallace is home to
approximately 100 properties. Buildout projections increase that count to roughly 300 or 400
properties. Should the wells fail, CCWD has sufficient supply to meet current demands;
however, CCWD may not have sufficient supply to meet future demands in this area. CCWD
would like the CARWSP project to meet current and future demands in this area.
2. Meet Current and Future Demands in the Burson Area. The community of Burson similarly
relies on groundwater supplies. In some areas, groundwater quality is degraded and supply is
unreliable. CCWD currently supplies water at a public spigot, where residents may fill containers
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and store them onsite at their homes for a monthly fee. CCWD would ideally like to be able to
serve the community of Burson through this project if it can be done cost-effectively.
3. Exercise Mokelumne River Water Reservation. CCWD has reservations for 27,000 AFY of
Mokelumne River supplies. Currently, CCWD does not use these supplies due to lack of storage
and conveyance capabilities. CCWD would like this project to provide a vehicle for using
Mokelumne River water, allowing them to exercise their water reservation and reduce demands
on the lower quality Calaveras River, potentially freeing up additional Calaveras River supply for
transfers and / or banking / storage opportunities.
4. Work Cooperatively with EBMUD to Achieve Water Management Objectives. EBMUD has
an interest in having CCWD take over management and operations of the mobile home park in
the area. CCWD would like to work with EBMUD to find a mutually beneficial solution that may
include CCWD taking over the park in exchange for assistance in achieving CCWD’s water
management objectives through storage capacity in Pardee Reservoir or other mechanisms.
5. Prevent Unmitigated Environmental Impacts and Provide Environmental Enhancements
where Feasible. CCWD would like to develop a project that meets the needs of its users while
also enhancing surrounding habitat and ecosystem, if possible, and preventing unmitigated
environmental impacts.
Based on discussions with CCWD staff, the following CSFs wwere identified. If these CSF are not
achieved, CCWD will not view the project as a success.
CSFs
1. Meet Current and Future Demands in the Wallace Area. CCWD is in the process of taking
over the Wallace Community Services District. Currently, demands in this area are met through
groundwater supplies. In the future, if groundwater supplies become unreliable, CCWD will be
responsible for providing backup supply. Currently, the community of Wallace is home to
approximately 100 properties. Buildout projections increase that count to roughly 300 or 400
properties. Should the wells fail, CCWD has sufficient supply to meet current demands;
however, CCWD may not have sufficient supply to meet future demands in this area. CCWD
would like the CARWSP project to meet current and future demands in this area.
2. Prevent Unmitigated Environmental Impacts and Provide Environmental Enhancements
where Feasible. CCWD would like to develop a project that meets the needs of its users while
also enhancing surrounding habitat and ecosystem, if possible, and preventing unmitigated
environmental impacts.

2.2

Amador Water Agency

Based on discussions with AWA staff, the following objectives were identified. These represent AWA’s
primary goals for the CARWSP project.
Objectives
1. Improve Water Supply and Quality in the Lake Camanche Village area. Currently, the Lake
Camanche Village area (Water Improvement District [WID] #7) is served by groundwater wells.
The wells on the easterly side of the area have historically had supply and quality problems, with
production dropping by 50% in the past five years. A new surface water supply could either
replace or offset groundwater use in the area, improving reliability. Supplying surface water in
the Lake Camanche Village area could replace or offset groundwater supplies. Wells have
experienced supply and quality issues in the past. Use of surface water will provide improved
supply reliability and water quality for the area.

July 2012

2

Camanche Area Regional Water Supply Plan
CARWSP Program Objectives

Revised Draft

2. Provide an Affordable Supply. The Lake Camanche Village area is a disadvantaged
community. The new supply must be affordable for existing residents. Affordability may be
improved if the project allows the planned subdivisions to move forward, increasing the rate base.
3. Provide Adequate Domestic Pressure and Fire Protection. Currently, pressures in the area
vary significantly. Bringing a surface water supply to the easterly portion of the area along with
storage could help to stabilize pressures in the area and provide adequate fire protection.
6. Secure Outside Funding for Project Implementation. The regional treatment plant project has
been considered for more than ten years, but has not moved forward in part because of lack of
available funding. Outside funding to offset implementation costs will be critical to moving the
project forward.
7. Prevent Unmitigated Environmental Impacts and Provide Environmental Enhancements
where Feasible. AWA would like to develop a project that meets the needs of its users while also
enhancing surrounding habitat and ecosystem, if possible, and preventing unmitigated
environmental impacts.
Based on discussions with AWA staff, the following CSFs were identified. If these CSFs are not
achieved, AWA will not view the project as a success.
CSFs
1. Improve Water Supply and Quality in the Lake Camanche Village area. Supplying surface
water in the Lake Camanche Village area could replace or offset unreliable groundwater supplies.
Use of surface water will provide improved supply reliability and water quality for the area.
2. Provide an Affordable Supply. The Lake Camanche Village area is a disadvantaged
community. The new supply must be affordable for existing residents.
3. Secure Outside Funding for Project Implementation. The regional treatment plant project has
been considered for more than ten years, but has not moved forward in part because of lack of
available funding. Outside funding to offset implementation costs will be critical to moving the
project forward.
4. Prevent Unmitigated Environmental Impacts and Provide Environmental Enhancements
where Feasible. AWA would like to develop a project that meets the needs of its users while also
enhancing surrounding habitat and ecosystem, if possible, and preventing unmitigated
environmental impacts.

2.3

East Bay Municipal Utility District

Based on discussions with EBMUD staff, the following objectives were identified. These represent
EBMUD’s primary goals for the CARWSP project.
Objectives
1. Reduce Operating Costs. The project must identify a solution that either reduces or maintains
operating costs at current levels.
2. Provide a System that is Easy to Operate. The recommended project should be easy to operate.
3. Prevent Unmitigated Environmental Impacts and Provide Environmental Enhancements
where Feasible. EBMUD would like to develop a project that meets the needs of its users while
also enhancing surrounding habitat and ecosystem, if possible, and preventing unmitigated
environmental impacts.
4. Provide Reliable Supply Year-Round. The recommended project must provide a reliable
supply, year-round, for all of the partners.
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5. Clear and Fairly Resolve Water Rights. The project must provide a clear determination of
water rights.
6. Build Regional Partnerships. Achieve a successful operating project in conjunction with AWA
and CCWD that assists in building relationships between the agencies and enhances the agencies’
ability to work together to implement other mutually beneficial projects in the future.
7. Garner Local Community Support. The project must be supported by the local community.
8. Transfer Responsibility for Local Residents. EBMUD wishes to see the mobile home parks
residents become customers of the counties.
9. Minimize Environmental Impacts. EBMUD designs intentionally avoid environmental impacts.
EBMUD would like to see similar considerations taken in the design of the preferred alternative.
10. Maximize Implementability. The ultimate project should be relatively easy to implement. In
order for this to be achieved, the project must be clearly defined, communicated, and agreed upon
by all parties.
11. Maintain Consistency with Local Planning. Amador and Calaveras Counties are in the process
of finalizing their General Plans. The project should be consistent with the General Plans in
terms of buildout projections, etc
12. Identify Appropriate Leads to Address Specific Issues. There may be specific questions /
issues / objections associate with aspects of the project raised by local customers and groups.
Each agency should be responsible for working through questions / issues / objections associated
with its own local customers and groups.
13. Beneficially Impact Water Treatment-Related Wastewater Discharges. The project should
provide an improvement over current low-threat and limited-threat permitting requirements. For
example, currently, there are multiple permits in place to address backwash from iron and
manganese systems in the North Shore system and a stream of backwash at the Camanche South
Shore. Having a single compliance point and discharge permit could beneficially affect
wastewater discharges.
14. Meet All Applicable Regulatory Requirements. The project must be designed to meet all
applicable local, state, and federal regulatory requirements.
15. Maximize Ability to Secure Outside Funding. The project must be developed in such a way as
to maximize the potential for outside funding. Without external support, it will be difficult for the
local partners to move the project forward.
16. Consider Phasing to Prevent Overbuilding. The project should be designed to accommodate
future capacity increases in a phased approach to avoid overbuilding facilities that will not be
fully utilized for an extended period of time.
17. Minimize Capacity Impacts to the Mokelumne Aqueduct. The project should not adversely
impact Mokelumne Aqueduct capacity.
Based on discussions with EBMUD staff, the following CSFs were identified. If these CSFs are not
achieved, EBMUD will not view the project as a success.
CSFs
1. Maintain or Reduce Operating Costs. The project must identify a solution that either reduces
or maintains operating costs at current levels, but does not increase operating costs.
2. Provide a System that is Easy to Operate. The recommended project should be easy to operate.
3. Prevent Unmitigated Environmental Impacts and Provide Environmental Enhancements
where Feasible. EBMUD would like to develop a project that meets the needs of its users while
also enhancing surrounding habitat and ecosystem, if possible, and preventing unmitigated
environmental impacts.
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4. Provide Reliable Supply Year-Round. The recommended project must provide a reliable
supply, year-round, for all of the partners.
5. Clear and Fairly Resolve Water Rights. The project must provide a clear determination of
water rights.
6. Build Regional Partnerships. Achieve a successful operating project in conjunction with AWA
and CCWD that assists in building relationships between the agencies and enhances the agencies’
ability to work together to implement other mutually beneficial projects in the future.
7. Garner Local Community Support. The project must be supported by the local community.
8. Transfer Responsibility for Local Residents. EBMUD wishes to see the mobile home parks
residents become customers of the counties.
9. Meet All Applicable Regulatory Requirements. The project must be designed to meet all
applicable local, state, and federal regulatory requirements.
10. Beneficially Impact Water Treatment-Related Wastewater Discharges. The project should
provide an improvement over current low-threat and limited-threat permitting requirements. For
example, currently, there are multiple permits in place to address backwash from iron and
manganese systems in the North Shore system and a stream of backwash at the Camanche South
Shore. Having a single compliance point and discharge permit could beneficially affect
wastewater discharges.
11. Maximize Ability to Secure Outside Funding. The project must be developed in such a way as
to maximize the potential for outside funding. Without external support, it will be difficult for the
local partners to move the project forward.
12. Minimize Capacity Impacts to the Mokelumne Aqueduct. The project should not adversely
impact Mokelumne Aqueduct capacity.

3

Program Objectives and Critical Success Factors

Table 1, below, presents the overall program objectives, based on the individual objectives identified by
each participating agency. Table 2 presents program CSFs.
Table 1: CARWSP Program Objectives

A.
B.
C.
D.
E.
F.
G.
H.
I.
J.
K.
L.
M.
N.
O.
P.
Q.
R.

Meet Current and Future Demands in the Wallace Area
Meet Current and Future Demands in the Burson Area
Exercise CCWD’s Mokelumne River Water Reservation
Work Cooperatively to Achieve Water Management Objectives
Maintain or Reduce Operating Costs to Provide an Affordable Supply
Provide a System that is Easy to Operate
Prevent Unmitigated Environmental Impacts and Provide Environmental Enhancements
where Feasible
Provide Reliable Supply Year-Round
Clear and Fairly Resolve Water Rights
Build Regional Partnerships
Garner Local Community Support
Transfer Responsibility for Local Residents
Meet All Applicable Regulatory Requirements
Beneficially Impact Water Treatment-Related Wastewater Discharges
Maximize Ability to Secure Outside Funding
Improve Water Supply and Quality in the Lake Camanche Village Area
Provide Adequate Domestic Pressure and Fire Protection
Minimize Capacity Impacts to the Mokelumne Aqueduct
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Table 2: CARWSP Program Critical Success Factors

A.
B.
C.
D.
E.
F.
G.
H.
I.
J.
K.
L.
M.
N.
O.

Meet Current and Future Demands in the Wallace Area
Maintain or Reduce Operating Costs to Provide an Affordable Supply
Provide a System that is Easy to Operate
Prevent Unmitigated Environmental Impacts and Provide Environmental Enhancements
where Feasible
Provide Reliable Supply Year-Round
Clear and Fairly Resolve Water Rights
Build Regional Partnerships
Garner Local Community Support
Transfer Responsibility for Local Residents
Meet All Applicable Regulatory Requirements
Beneficially Impact Water Treatment-Related Wastewater Discharges
Maximize Ability to Secure Outside Funding
Improve Water Supply and Quality in the Lake Camanche Village Area
Provide an Affordable Supply
Minimize Capacity Impacts to the Mokelumne Aqueduct
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Boundary Map and Demand Projections

November 2, 2012
0122-004 Task 3

Introduction

In order to identify Camanche Area Regional Water Supply Plan (CARWSP) project alternatives, the
boundary of the areas in Calaveras and Amador Counties to be served by a CARWSP project must be
delineated and the associated water demands projected. This technical memorandum identifies specific
areas to be served by the project and projected future demands in the CARWSP project service area.

2

Boundary Map

East Bay Municipal Utility District (EBMUD), Calaveras County Water District (CCWD), and Amador
Water Agency (AWA) each identified objectives and critical success factors (CSFs) for the Camanche
Area Regional Water project, which inform delineation of the regional boundary. One CSF identified by
CCWD is to meet current and future demands in the Wallace Area. CCWD also included meeting current
and future demands in the Burson Area as an objective. AWA identified improving water supply and
quality in the Lake Camanche Village Area as a CSF. These objectives and CSFs are consistent with the
Camanche Regional Water System Feasibility Study (KASL, July 1999). Based on the 1999 Study and
discussions with the participating agencies, the areas the agencies would like to serve with the
recommended CARWSP project are as follows.


EBMUD
o Camanche North Shore
o Camanche South Shore
 AWA
o Lake Camanche Village (Water Improvement District [WID] #7)
 CCWD
o Wallace
These areas are shown in Figure 1. Burson North and Burson South were initially considered in
discussions for the proposed project area, but based on discussions with CCWD staff, it appears that it
would be more cost effective to serve those demands from the Jenny Lind Water Treatment Plant. As
such, Burson North and South were not carried forward for further evaluation. EBMUD is currently
implementing a replacement 0.5 million gallon per day (MGD) water treatment plant (WTP) at Camanche
South Shore Recreation Area, a raw water pipeline from the Mokelumne Aqueducts to the WTP, and a
treated water pipeline from Camanche South Shore to Camanche North Shore. EBMUD prepared and
approved a Negative Declaration in July 2001 and issued a Notice of Determination (NOD) in September
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2001. These facilities will serve as the first phase of the CARWSP project, serving the South Shore and
allowing for expansion to serve the other identified areas.
Figure 1: Potential Areas to be Served

According to the Public Resources Code §75005 (g), a disadvantaged community (DAC) is defined as a
community with an annual median household income (MHI) less than 80% of the Statewide MHI. The
California Department of Water Resources (DWR) derived MHI data from the U.S. Census Bureau’s
American Community Survey (ACS) for the period of 2006 to 2010. If a community has an MHI less
than $48,706, it is considered a DAC. Camanche North Shore is a DAC with an associated MHI of
$41,848. Census data is gathered and compiled at the census tract, census block group, and census
designated place (CDP) level and sometimes does not reflect a small enough area or community. Lake
Camanche Village and Wallace have associated CDPs, but the places cover a much larger area than the
services areas themselves. The Lake Camanche Village CDP is not a DAC, but an income survey was
completed for Lake Camanche Village service area and it was determined that its MHI is less than 80% of
the Statewide MHI and therefore a DAC. While the DWR/Census data does not show Camanche South
Shore or Wallace as disadvantaged, it is possible that if an income survey is completed, they may be
determined to be disadvantaged.
Addressing critical water supply and/or water quality needs of DACs is a DWR Integrated Regional
Water Management (IRWM) Program Preference. Therefore, projects such as CARWSP that would
improve water supply reliability and improve water quality would be favorable to DWR. It is also
important to note DWR has appropriated funds specifically to DAC projects. AWA and CCWD both
acknowledge a critical need for a new water supply, but also for funding. If funding, such as an IRWM
grant is not secured, it may prove difficult for these agencies to implement a project.
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Demand Projections

Projected demands for the CARWSP service area are presented in Table 1. These projections are based on
the 1999 KASL Feasibility Study, the Camanche South and North Shore WTPs Evaluation (EBMUD,
May 2003), and data from the participating agencies. The demands are discussed in further detail in the
following sections.
Table 1: Demand Projections
Average Day
Demand (ADD)

Maximum Day Treated Water
Demand (MDD)

Service Area

Existing
(gpd)

Existing
(AFY)

Existing
Demand (gpd)

Project Demand
– 20 year (gpd)

Camanche South
Shore1

101,300

113

225,800

245,200

Camanche North
Shore2

187,100

210

276,300

286,300

Lake Camanche
Village3

267,500

300

560,000

1,000,000

Wallace

40,000

45

161,400

645,700

Total

595,900

667

1,223,500

2,177,200

4

1. Existing demands from EBMUD, 2003; Project MDD from KASL, 1999. Project demand is based on max day demands, which are
typically not expressed in AFY.
2. Existing MDD from EBMUD, 2003; Project MDD developed by applying same assumption from KASL report to the existing
demand. Project demand is based on max day demands, which are typically not expressed in AFY.
3. Existing demands provided by AWA via email July 10, 2012. Existing ADD assumes 365 gpd/unit with 733 existing units; Existing
MDD assumes 760 gpd/unit with 733 units. 20 year MDDs will exceed 1 mgd, but for the purposes of CARWSP, this is the
demand assumed to be served by the project. Project demand is based on max day demands, which are typically not expressed
in AFY.
4. Existing MDD from CCWD via email; data from 2009 through 2011 was averaged. Existing ADD is from KASL, 1999. Project
demand is based on max day demands, which are typically not expressed in AFY.

3.1.1 Camanche North and South Shores
Based on current records and staff knowledge, with minor adjustments, the KASL study and the WTPs
Evaluation are still accurate for the EBMUD properties of Camanche North Shore and Camanche South
Shore.
The existing demands for the Camanche North and South Shores are from the 2003 WTPs Evaluation.
The existing demand from the 2003 Evaluation are fairly consistent with the existing demand included in
the 1999 Feasibility Study, 225,800 gpd and 227,200 gpd, respectively. Because the existing demands are
comparable, it was assumed the project demands would be similar. Therefore the project demand for
Camanche South Shore included in Table 1 is from the 1999 Feasibility Study.
The existing demand of 276,300 gpd for Camanche North Shore in the 2003 Evaluation was determined
by EBMUD staff to be accurate while the project demand was adjusted to account for development
described in the 1999 Feasibility Study that has not yet occurred. In the future 50 RV sites and 2
restrooms / shower facilities will be added, increasing demand by approximating 10,000 gpd.

3.1.2 Lake Camanche Village
Through coordination with AWA, the demands for Lake Camanche Village were updated from the 1999
Feasibility Study. Between 1999 and 2008, Lake Camanche Village had a growth rate of approximately
5% annually. The current number of connections, which are mostly residential, total 733. Average day
demand (ADD) is 365 gpd/unit, while MDD is 760 gpd/unit. Based on the unit MDD and existing number
of connections, existing MDD for Lake Camanche Village is 560,000 gpd. Units 1, 3A, 3B, and 6 of Lake
Camanche Village are approved for development and will total 1,987 parcels. Units 5 and 7 do not
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3

Camanche Area Regional Water Supply Plan
Boundary Map and Demand Projections

DRAFT

currently have subdivision maps but there is the potential for up to 1,000 parcels. These parcels are not
included in the demand estimates in Table 1. Units 2 and 4 are on individual wells and will not be served
by the CARWSP project. Assuming a total of 2,700 parcels in Lake Camanche Village, based on
approved maps, the MDD would total 2,052,000 gpd. This amount exceeds what could be supplied by
CARWSP, therefore a total project MDD of 1 mgd is assumed. The remaining water needs of Lake
Camanche Village would be met by groundwater.

3.1.3 Wallace
Wallace is currently being annexed to the CCWD service area. Existing demands for Wallace are based
on available water production data for Wallace Community Services District (CSD) collected since
CCWD began operating the system in 2009. In 2009 the MDD was 183,400 gpd, then in 2010 it was
181,200 gpd, and in 2011 it was 134,000 gpd. Demands decreased from over the years due to foreclosures
in the area and spring in 2011 was cooler and longer than past years so water use decreased. The existing
MDD of 161,400 gpd is an average of the MDDs from 2009 through 2011, assuming the foreclosures
remain but water use may increase again depending on summer and spring weather. There are currently
100 units in Wallace; the project demand assumes there will be a total of 400 units. Based on these
assumptions, the project demand is645,700 gpd. The MDD equates to 1,614 gpd/unit which is higher
than others because the properties in Wallace tend to be larger than properties in the recreation areas and
mobile home parks.
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Introduction

East Bay Municipal Utility District (EBMUD), Amador Water Agency (AWA), and Calaveras County
Water District (CCWD) have partnered to prepare the Camanche Area Regional Water Supply Plan
(CARWSP), which will identify the preferred regional project solution to correct the critical drinking
water quality issues in the Camanche area, a disadvantaged community (DAC).
The three agencies have delineated specific areas in Calaveras and Amador counties to be served by the
project including Lake Camanche Village, Camanche North Shore (CANS), Camanche South Shore
(CASS), and Wallace. To improve water supply reliability for the Camanche area, water supply sources
in addition to groundwater, such as surface water, stormwater, and water conservation have been explored
for feasibility.
The purpose of this TM is to:
1. Identify alternative water supply sources potentially available to meet the demands described in
the Water Demands TM.
2. Determine the amount of supply potentially available from each water supply alternative.
3. Identify the pros and cons of each supply alternative.

2

Alternative Water Supplies

2.1

Groundwater

The primary source of water supply in the Camanche area is groundwater. Groundwater quantity and
quality in the area vary considerably among well sites due to the region’s geology and the small and
unpredictable yields of groundwater system that typifies this area of the Sierra foothills. Located on the
eastern fringe of the San Joaquin Valley Groundwater Basin, the groundwater resources in the Camanche
area are associated with the fractured rock systems typically found in the foothills as well as the alluvial
systems characteristic of the San Joaquin Valley geology to the west.
Over the years, groundwater has proven to be an unreliable and often unsuitable water supply source for
the Camanche area. In addition to the highly variable quantities of available groundwater, Camanche area
groundwater quality has also been a chronic issue. Based on quarterly sampling in monitoring wells north
of Lake Camanche in Amador County, groundwater iron concentrations are much greater than the
secondary maximum contaminant level (MCL) of 300 µg/L, reaching concentrations as high as 7,052
µg/L. Additionally, total manganese concentrations in monitoring wells are greater than the secondary
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MCL of 50 µg/L, reaching concentrations as high as 329 µg/L. Because of these impaired groundwater
quantity and quality conditions, as demonstrated in the following table, the responsible water suppliers
have not been able to provide a high quality, reliable water supply to the Camanche area.
Table 1: Historic Groundwater Operations
Agency
AWA (Lake Camanche Village)

Average Occurrences Per Year of
Impaired Operations1
42

EBMUD (CANS, CASS)

30

CCWD (Wallace)

Continual - 37 people have permits to haul
water from CCWD’s Jenny Lind WTP due
to ongoing impaired groundwater
operations2

1. Estimates from Agency and District staff.
2. Includes areas of Wallace, Burson, and Campo Seco

AWA currently supplies Lake Camanche Village with groundwater using four wells that pump from the
Cosumnes Subbasin portion of the San Joaquin Valley Groundwater Basin (see Figure 1). One of the
wells, on the easterly side of the Village, was taken out of operation from September 2010 to July 2011
due to elevated turbidity and odor levels; this well is now being operated at reduced production levels. As
shown in Table 2, groundwater levels decreased significantly during the 1960s and 1970s. Although
groundwater levels have rebounded within the last two decades, there is still a slight overdraft. Due to
concerns with groundwater quality and quantity, AWA is seeking to reduce the dependence of Lake
Camanche Village on groundwater as its primary water supply (AWA, 2011).
Table 2: Historic Groundwater Levels in Cosumnes Subbasin

1.

Time Period
Mid-1960’s

Change in Level
0

Change from Reference
Level1
0

Mid-1960’s to 1980

-20 to -30 feet

-20 to -30 feet

1980 to 1986

5 to 10 feet

-10 to -25 feet

1987 to 1992

-10 to -15 feet

-20 to -40 feet

1993 to 2000

15 to 20 feet

-5 to -20 feet

Reference level is taken to be the groundwater level during the mid-1960’s. Source: California’s Groundwater Bulletin 118,
Updated 2003.

Similarly, the Wallace area overlies the Eastern San Joaquin Subbasin, which is also overdrafted. With
its small and unpredictable yields, groundwater has proven to be an unreliable water supply source for the
western CCWD service area. Because of the dropping groundwater levels there is a critical overdraft in
the Subbasin which has contributed to deteriorating groundwater quality. The Wallace Community
Service District currently uses groundwater supply wells. Unable to remedy its longtime groundwater
supply problems the Wallace Community Service District has petitioned to beannexed to the CCWD
service area. With this annexation, CCWD is seeking to improve water supply reliability through
CARWSP by providing a surface water supply which is augmented with conjunctive groundwater use and
thus achieve a more reliable, higher quality supply (CCWD, 2011).
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Figure 1: Groundwater Basins underlying Study Area

2.2

Surface Water

EBMUD owns and operates Pardee and Camanche Reservoirs on the Mokelumne River to meet a number
of objectives, including the following.
 Provide water storage for EBMUD municipal, environmental and other purposes
 Comply with downstream senior water rights and fishery flow requirements
 Provide flood protection
 Generate hydroelectric power
 Provide for a variety of recreational activities
Camanche Reservoir is currently the water supply source for the existing Camanche South Shore WTP.
This reservoir is located approximately 10 miles downstream from Pardee Reservoir and has a maximum
storage capacity of 417,120 acre-feet (AF).
Pardee Reservoir has a maximum storage capacity of 197,950 AF. Water is conveyed through Pardee
tunnel to the Campo Seco facility where it trifurcates to the 3 Mokelumne Aqueducts and flows by
gravity ~92 miles to EBMUD’s service area in the San Francisco Bay area. The water from Pardee
Reservoir receives pretreatment consisting of sodium hypochlorite disinfection and lime addition for
corrosion control before it enters Mokelumne Aqueduct.
Raw water from either Camanche Reservoir or the Mokelumne Aqueduct could be conveyed to a regional
water treatment plant (WTP) to serve the Camanche area with a high quality, reliable potable water
supply. And while both the Mokelumne Aqueduct and Camanche Reservoir are of high water quality, the
Mokelumne Aqueduct supply is generally of superior quality to the Camanche Reservoir supply. The
large number of recreational users of Camanche Reservoir and the continual increase in motorized
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watercraft use pose potential future impacts to Camanche Reservoir water quality. The primary
drawbacks to using Camanche Reservoir as a water supply source rather than the Mokelumne Aqueduct
are as follows:







Permitted recreational use allows for potential contamination with gasoline and its additives
(specifically from motorized watercrafts).
Body contact recreation is permitted in the reservoir, increasing nutrient and microbial loads
which pose a greater risk to water quality and increase operational costs due to monitoring
requirements.
During severe droughts the water supply intake in the reservoir may need to be moved to
maintain water supply. Significant effort and resources are required to move the intake.
During heavy Mokelumne (storm) flow conditions high turbidity conditions exist which limit
plant ability to produce acceptable quality water.
During high (cold water) releases from Pardee reservoir at times causes high algae blooms in the
area of the CASS WTP Camanche reservoir intake. The result is limited filter run time adversely
affecting plant output.

During the environmental review process for the Camanche WTP Replacement Project, EBMUD
determined that the most cost-effective way to serve CASS and CANS with potable water while meeting
its objectives would be to convey raw water from Mokelumne Aqueducts 1 and 2 (EBMUD, 2001). The
Mokelumne Aqueducts were also identified as the preferred Camanche area water supply source in the
2003 Camanche South and North Shore Water Treatment Plant Evaluation (EBMUD, 2003). Based on a
recent EBMUD engineering analysis it was determined that up to 2.8 mgd of additional water supply
could be available from Pardee Reservoir via the Mokelumne Aqueduct without causing significant
impacts to aqueduct supply operations.

2.3

Stormwater

Stormwater capture and reuse was evaluated as a potential alternative source which could offset use of
other supplies such as groundwater and improve water supply reliability. Stormwater generation is
dependent upon precipitation. Annual precipitation (rainfall and snowfall) in the Mokelumne River
watershed is highly variable. Throughout the year, precipitation is seasonal, with most precipitation
occurring between November and May and very little occurring from late spring to fall (AWA, 2011).
According to the Western Regional Climate Center, Camp Pardee weather station, average annual
precipitation, based on data collected from 1926 through 2012, is 21.48 inches. In order to estimate the
amount and associated cost for collecting rainwater, the following assumptions were made:


2 rain barrels, capable of storing up to 55 gallons, would be placed at every parcel in CANS,
CASS, Wallace, and Lake Camanche Village to capture precipitation to offset outdoor water
demands. The estimated area per rooftop on each parcel is 1,000 square-feet.
 The cost per rain barrel is $125 (based on current rain barrel costs provided by the Urban
Farmer). No appurtenance or maintenance costs were included; it is assumed that the water
captured would be used for hand watering only.
 The barrels have a 5 year useful life.
 Rain barrels will only be used during dry months (May through September) to serve outdoor
irrigation needs.
 There are currently 1,105 existing units.
 Based on approved, planned development, in 20 years there will be 2,038 units.
Based on these assumptions, an average of approximately 1.0 million gallons per year (2,800 gpd on an
annual basis) could be offset by stormwater, increasing to 1.9 million gallons per year (5,200 gpd on an
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annual basis)in 20 years based on approved development. This would cost the region approximately
$276,000, or roughly $510,000, respectively.
Although the stormwater captured could offset use of other supplies, there are several factors which
significantly limit is value:


Without significant treatment, stormwater could only be used to meet outdoor water demands;
however, stormwater would be available primarily during the rainy season, when outdoor water
demands are at their lowest.



Without significant treatment, harvested rainwater would not be suitable for indoor use (or
human consumption). As such, these supplies could not be used to offset indoor demands.



The quantity of stormwater that could be reused would be insufficient to meet the needs of the
service areas and therefore does not eliminate the need for additional water supply sources.



Rainwater exhibits a strong seasonal pattern and annual variability, which makes it an unreliable
source. As such, water suppliers would need to be ready to provide backup supplies in the event
rainwater supplies were unavailable.

Due to the significant cost associated with implementing widespread rainwater harvesting, the
unreliability of the supplies, and the limited demands that can be met with harvested rainwater (outdoor
demands only), stormwater is not considered to be a viable supply for further consideration.

2.4

Water Conservation

The amount of water to be supplied by CARWSP could be reduced by increasing water use efficiency in
the communities to be served by CARWSP. While EBMUD, AWA, and CCWD all encourage water
conservation within their respective service areas and implement various Demand Management Measures
(DMMs) and / or Best Management Practices (BMPs) to reduce water use, a targeted water use efficiency
element has been included in this alternatives analysis. To estimate the potential reductions in water
demand that could be achieved through targeted water conservation program within the CARWSP service
area, the following assumptions were made:


Toilets and showerheads have historically improved in efficiency over time, with a marked
improvement in toilet flushing efficiency beginning in 1992, with the National Energy Policy
Act. This Act reduced the maximum flushing volume of new toilets sold in the United States to
1.6 gallons per flush (gpf). It also mandated that new showerhead faucets not exceed a flowrate of
2.5 gallons per minute (gpm).Because the some units within Lake Camanche Village, CANS,
CASS, and Wallace were constructed –prior to 1992, many of existing dwelling units in the
service area are estimated have non-conserving water fixtures, including toilets and showerheads.
 Non-conserving showerheads 5.5 gpm while new, low-flow showerheads use 2.5 gallons per
minute (gpm). Residents were assumed to take 0.5 showers per day with an average duration of
8.2 minutes per shower.
 Non-conserving toilets were estimated to use 7.0 gpf while new, low-flow toilets use 1.6 gpf.
People flush an average of 5 times per day.
Table 3 summarizes the reduction in water demands that could potentially be achieved through targeted
water conservation programs, based on the previous assumptions.
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Table 3: Potential Water Savings

Existing
No. of
Units

Units
Requiring
New
Fixtures1

Showerhead
Replacement
Water Savings
(gpd)

Toilet
Replacement
Water Savings
(gpd)

Total
Water
Savings
(gpd)

Lake Camanche
Village

733

367

11,285

24,773

36,058

CANS

161

113

3,475

7,628

11,103

CASS

111

78

2,399

5,265

7,664

Wallace

100

30

923

2,025

2,948

Total

1,230

588

18,082

39,691

57,773

1.

2.5

Based on agency staff knowledge, the following percent of existing units could benefit from fixture replacement: AWA
estimated 70% of the existing units in Lake Camanche Village, EBMUD estimated 50% of existing units in CANS and
CASS, and CCWD estimated 30% of the existing units in Wallace.

Summary

The Alternatives Summary Matrix summarizes the water supplies described in Sections 2.1 through 2.3.
Table 4: Alternatives Summary Matrix
Parameter
Water Supply Alternative

2.6

Availability

Constraints

Groundwater

Variable depending on location

Water quality and supply issues

Surface Water

Reliable and available, up to 2.8
mgd available

EBMUD operational
requirements

Stormwater

Up to 5,200 gpd

Significant annual and seasonal
variability, storage requirements,
and cost to end user

Water Conservation

Demand reduction of
approximately 100,000 gpd

Relatively small reduction in
water demand relative to
projected 2.8 MGD need

Conjunctive Use

Conjunctive use opportunities may be achieved through coordinated management of surface water
supplies made available through CARWSP and existing groundwater supply facilities. For example,
AWA could meet a portion of user demands in Lake Camanche Village area using treated surface water,
while still relying on groundwater to meet a portion of baseline demands and / or peak day and peak
month demands. Although groundwater in the eastern portion of Lake Camanche Village is impaired by
water quality and supply issues, groundwater in the western portion can be used to meet peak demands if
necessary. This would allow AWA to reduce its dependence on groundwater with a minimal quantity of
surface water by optimizing conjunctive use of these supplies.
The groundwater in the areas surrounding CANS and CASS are problematic and would not allow for the
extensive application of conjunctive use since, as previously described, the quantity and quality of
groundwater has led to the development of the CARWSP study. It would be possible to use groundwater
for outdoor irrigation and during emergency conditions.
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Similarly, with a CARWSP surface water supply to the community of Wallace CCWD could convert
existing groundwater facilities for conjunctive operations. Doing so would provide enhanced dry year
reliability and emergency backup supply.

3
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Introduction

The purpose of this technical memorandum (TM) is to present the preliminary evaluation of potential
project alternatives for the Camanche Area Regional Water Supply Project (CARWSP) and identify a
preferred alternative. As described in the Water Supply Alternatives TM (RMC, October 2012), surface
water would provide the most reliable supply, in conjunction with conjunctive management. CARWSP
would build upon East Bay Municipal Utility District’s (EBMUD’s) plans to upgrade the existing water
treatment plant (WTP) adjacent to Lake Camanche to serve the Camanche South Shore (CASS) and
Camanche North Shore (CANS) areas, which are served by EBMUD. CARWSP would build upon this
initial phase by providing regional water supply to portions of the Amador Water Agency (AWA) and
Calaveras County Water District (CCWD) service areas. The regional WTP would treat water from the
Mokelumne Aqueduct, improving water quality and water supply reliability for regional customers.
Treated surface water from the regional treatment plant would be served to existing and approved future
customers in CANS and CASS (part of EBMUD’s service area), the Lake Camanche Village area (part of
the AWA’s service area) and the Wallace area (currently being annexed to CCWD’s service area).
The purpose of this TM is to present three conceptual alternative water supply configurations for the
CARWSP, identify conceptual costs for each alternative, and apportion these costs to the beneficiaries of
each CARWSP element. In addition, each conceptual alternative has been evaluated relative to the plan
critical success factors (CSFs) developed by the Project Partners Committee (PPC) for use in identifying a
preferred alternative. Based on the CSF evaluation and PPC discussion, the phased approach for the
preferred CARWSP alternative is presented in this TM.

2

Project Alternatives

Three project alternatives were evaluated for the purposes of this TM. Alternative 1 would serve the
EBMUD service areas of CANS and CASS only, Alternative 2 would serve CANS, CASS, and AWA’s
Lake Camanche Village, and Alternative 3 would serve the EBMUD, AWA, and CCWD areas, including
CANS, CASS, Lake Camanche Village, and Wallace.
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Alternative 1: Serve CASS and CANS

2.1.1 Projected Demand
Detailed information on demand projections are provided in the Boundary Map and Demand Projections
TM (RMC Water and Environment, September 2012). For the purposes of the project alternatives
evaluation, facilities were evaluated using 20-year maximum day treated water demand projections. A
total of 528,500 gpd is needed for Alternative 1.



CASS 20-year maximum day treated water demand projection: 245,200 gpd
CANS 20-year maximum day treated water demand projection: 286,300 gpd

2.1.2 Facilities and Alignment
EBMUD is currently implementing the replacement of a 0.5 million gallon per day (MGD) WTP with a
new 0.5 MGD WTP at Camanche South Shore Recreation Area, a raw water pipeline from the
Mokelumne Aqueduct to the WTP, and a treated water pipeline from Camanche South Shore to
Camanche North Shore. This project is currently in the 90% design development phase and is expected to
be constructed in 2013-2014. EBMUD prepared and approved a Negative Declaration in July 2001 and
issued a Notice of Determination (NOD) in September 2001. Figure 1 shows an overview map of
Alternative 1.
The facilities and alignments developed in the Camanche Regional Water System Feasibility Study
(KASL, July 1999) are used here.
Alternative 1 facilities include:




0.5 MGD WTP
11,700 linear feet (LF) of 8” treated water (TW) pipeline crossing the reservoir to CANS
5,860 LF of 12” raw water (RW) pipeline connecting Aqueducts to WTP

2.1.3 Vintage Home Fixture Retrofit
In addition to meeting water demands with the surface WTP, conservation measures will also be
implemented to offset potable water supplies. As described in the Water Supply Alternatives Summary
TM (RMC, October 2012), replacing existing, non-conserving toilets and showerheads with low-flow
toilets and showerheads in the CANS and CASS communities, a total of approximately 19,000 gallons
per day (gpd) of water could be conserved. EBMUD estimates 113 homes in CANS and 78 homes in
CASS would benefit from fixture replacement. The Vintage Home Fixture Retrofit program will be
implemented through a rebate and subsidy program.
Alternative 1 facilities include:



Approximately 191 $25 showerhead rebates
Approximately 191 low-flow toilets (cost of the toilet and installation estimated to be $225 per
toilet)
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Figure 1: Alternative 1

2.2

Alternative 2: Alternative 1 + Serve Lake Camanche Village

2.2.1 Projected Demand
Detailed information on demand projections are provided in the Boundary Map and Demand Projections
TM. For the purposes of the project alternatives evaluation, facilities were evaluated using 20-year
maximum day treated water demand projections. A total of 1,528,500 gpd is needed for Alternative 2.




CASS 20-year maximum day treated water demand projection: 245,200 gpd
CANS 20-year maximum day treated water demand projection: 286,300 gpd
Lake Camanche Village 20-year maximum day treated water demand projection: 1,000,000 gpd
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2.2.2 Facilities and Alignment
Alternative 2 would include all elements of Alternative 1, but would further extend the treated water
conveyance system to the north to connect with the Lake Camanche Village distribution system, which is
currently supplied by well fields. A new treated water (TW) pipeline would extend north and connect
with a proposed AWA tank, as shown in Figure 2.
The facilities and alignments developed in the Camanche Regional Water System Feasibility Study
(KASL, July 1999) are used here.
Alternative 2 key facilities include:





1.5 MGD WTP
Upsize pumps at WTP
11,700 LF of 8” TW pipeline crossing reservoir
3,400 LF of 8” TW pipeline from CANS tank to proposed AWA tank / existing distribution
system
 5,860 LF of 12” RW pipeline connecting Aqueducts to WTP
 Altitude valve on CASS tank
 Altitude valve on CANS tank
 Pressure reducing valves and pressure sustaining valves (to allow for Conjunctive Use)
 Booster Pump Station
 One tank, totaling 500,000 gallons of treated water storage at Lake Camanche Village
In order to meet fire flow requirements in the AWA area, an additional 500,000 gallon tank will be
required in the “back” (northwest) portion of their system. (Alternatively, equivalent groundwater
wells/pumps with backup power could be used.) Because these facilities are specific to AWA they are
not included in this assessment.

December 2012

4

Camanche Area Regional Water Supply Plan
Alternatives Evaluation

DRAFT

Figure 2: Alternative 2

2.2.3 Vintage Home Fixture Retrofit
Similar to Alternative 1, conservation is also included in this alternative. As described in the Water
Supply Alternatives Summary TM (RMC, October 2012), replacing existing, non-conserving toilets and
showerheads with low-flow toilets and showerheads in the CANS and CASS communities, as well as
Lake Camanche Village, would result in a total water savings of about 55,000 gpd. As previously
mentioned, the retrofit program will include rebates and subsidies to residents in the CANS, CASS, and
Lake Camanche Village areas. AWA estimates 367 homes require home fixture replacement.
Alternative 2 facilities include:



An additional 367 $25 showerhead rebates in addition to the approximately 191 rebates identified
for the CANS and CASS areas in Alternative 1, for a total of approximately 558 rebates
Approximately 367 low-flow toilets (cost of the toilet and installation estimated to be $225 per
toilet), in addition to the approximately 191 toilets for the CANS and CASS areas in Alternative
1, for a total of approximately 558 toilets
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2.2.4 Conjunctive Use
Conjunctive use opportunities may be achieved through coordinated management of surface water
supplies made available through CARWSP and existing groundwater supply facilities. AWA will meet a
portion of user demands in Lake Camanche Village area using treated surface water, while still relying on
groundwater to meet a portion of baseline demands and / or peak day and peak month demands. Although
groundwater in the eastern portion of Lake Camanche Village is impaired by water quality and supply
issues, groundwater in the western portion can be used to meet peak demands if necessary. This will
allow AWA to reduce its dependence on groundwater with a minimal quantity of surface water by
optimizing conjunctive use of these supplies. The installation of the pressure reducing valves and pressure
sustaining valves in Section 2.2.2 will enable AWA to apply conjunctive use.
Alternative 2 facilities include:


2.3

Pressure reducing valves and pressure sustaining valves (also noted in Section 2.2.2)

Alternative 3: Alternative 1 + Alternative 2 + Serve Wallace Area

2.3.1 Projected Demand
Detailed information on demand projections are provided in the Boundary Map and Demand Projections
TM. For the purposes of the project alternatives evaluation, facilities were evaluated using 20-year
maximum day treated water demand projections. A total of 2,177,200 gpd is needed for Alternative 3.





CASS 20-year maximum day treated water demand projection: 245,200 gpd
CANS 20-year maximum day treated water demand projection: 286,300 gpd
Lake Camanche Village 20-year maximum day treated water demand projection: 1,000,000 gpd
Wallace Area 20-year maximum day treated water demand projection: 645,700 gpd

2.3.2 Facilities and Alignment
Alternative 3 includes all elements of Alternatives 1 and 2 and further extends the treated water
conveyance system south to the Wallace area as shown in Figure 3. The facilities and alignments
developed in the Camanche Regional Water System Feasibility Study (KASL, July 1999) are used here.
Other treated water pipeline alternatives that would be more direct routes from the WTP to Wallace were
analyzed, but because of potential environmental impacts, the alternative following the road (as shown in
Figure 4) was determined to be most appropriate while minimizing potential environmental impacts.
Although a cross-lake pipeline could reduce the total length of pipeline from 6.5 miles to about 4 miles,
there were several disadvantages including:






Need to buy private property/easements.
Need to make the pipe thicker/add anchors since it is crossing under the reservoir.
Need to carefully plan pipe placement to not affect boating, beaches, etc.
A significant number of trees would need to be removed.
Biological species issues such as the crossing of wetlands, and habitat of California Tiger
Salamanders (CTS), fairy shrimp and spadefoot toads would be expected.
Based on the wetlands and CTS population, a pipeline alternative entering these areas could require
wetland mitigation, compensation for CTS habitat, and significant best management practices (BMPs)
and monitoring. Therefore, although there would be cost savings through pipe length reduction, there
would most likely be an overall cost increase resulting from the potential environmental mitigation
needed for the affected species. The following figure shows the locations of rare plants and special status
species surrounding Lake Camanche as identified in the California Natural Diversity Database (CNDDB).
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Figure 3: Rare Species Surrounding Lake Camanche
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EBMUD projects that the Wallace area will not be able to receive supply from the aqueduct via the
CARWSP WTP for about 4 months out of every 48 months. In order to have a consistent, reliable supply
to meet peak demands and emergency fire flows during this supply outage period, CCWD plans to rely on
existing groundwater sources. Use of surface supplies in lieu of groundwater supplies in 44 of every 48
months, on average, is expected to allow the groundwater basin to adequately recharge, correcting some
of the existing supply and quality efficiencies experienced by the system and enabling use during months
when surface supply is unavailable. This assumption would need to be further evaluated as part of future
study.
Alternative 3 key facilities Include:














2.25 MGD WTP
Upsize pumps at WTP
11,700 LF of 8” TW pipeline crossing reservoir
3,400 LF of 8” TW pipeline from CANS tank to proposed AWA tank / existing distribution
system
5,860 LF of 12” RW pipeline connecting Aqueducts to WTP
Altitude valve on CASS tank
Altitude valve on CANS tank
Pressure reducing valves and pressure sustaining valves
One 500,000 gallon storage tanks for Lake Camanche Village
4,800 LF of 8” TW main from WTP to Camanche South Shore park entrance
Booster pump station with standby power at park entrance (2 pumps at 20 hp each)
31,500 LF of 10” and 12” TW main from park entrance to Wallace area
600,000 gallon storage tank in Wallace at elevation suitable for serving most of Wallace area
demand, for fire flow and emergency supply
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Figure 4: Alternative 3

2.3.3 Vintage Home Fixture Retrofit
The conservation program included in Alternative 3 will consist of replacing existing, non-conserving
toilets and showerheads with low-flow toilets and showerheads in the CANS and CASS communities,
Lake Camanche Village, and the Wallace area. Rebates will be provided to approximately 30 homes in
the Wallace area for showerhead replacements and toilets will be replaced at a cost of $225 per toilet (cost
of toilet and installation). Implementation of the Vintage Home Fixture Retrofit program in the CANS,
CASS, Lake Camanche Village, and Wallace areas would result in a total water savings of almost 58,000
gpd, as shown in Table 1.
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Table 1: Potential Water Savings

Existing
No. of
Units

Units
Requiring
New
Fixtures1

Showerhead
Replacement
Water Savings
(gpd)

Toilet
Replacement
Water Savings
(gpd)

Total
Water
Savings
(gpd)

Lake Camanche
Village

733

367

11,285

24,773

36,058

CANS

161

113

3,475

7,628

11,103

CASS

111

78

2,399

5,265

7,664

Wallace

100

30

923

2,025

2,948

Total

1,230

588

18,082

39,691

57,773

1.

Based on agency staff knowledge, the following percent of existing units could benefit from fixture replacement: AWA
estimated 70% of the existing units in Lake Camanche Village, EBMUD estimated 50% of existing units in CANS and
CASS, and CCWD estimated 30% of the existing units in Wallace.

Alternative 3 facilities include:




An additional 30 $25 showerhead rebates in addition to the approximately 558 rebates identified
for the CANS, CASS, and Lake Camanche Village areas in Alternative 2, for a total of
approximately 588 rebates
An additional 30 low-flow toilets (cost of the toilet and installation estimated to be $225 per
toilet) in addition to the approximately 558 toilets identified for the CANS, CASS, and Lake
Camanche Village areas in Alternative 2, for a total of approximately 588 toilets

2.3.4 Conjunctive Use
With implementation of Alternative 3, providing a surface water supply to the community of Wallace,
CCWD will convert existing groundwater facilities for conjunctive operations. Doing so would provide
enhanced dry year reliability and emergency backup supply. No new facilities are anticipated to be
required for Alternative 3 beyond the pressure reducing valves and pressure sustaining valves required for
Alternative 2.

3

Cost Estimates

For the purposes of better understanding the cost of each of the alternatives, an order-of-magnitude1 cost
estimate has been developed. The 90% Cost Estimate for Alternative 1, prepared by EBMUD in 2002,
was used as a basis for costs for the alternatives. Unit costs were taken from this EBMUD estimate, while
construction contingencies and projects implementation costs were developed separately here. The
EBMUD unit costs were increased from 2002 to 2012 values.

3.1

Engineering News Records (ENR) Construction Cost Index (CCI)

The ENR 20 Cities Average Construction Cost Index (CCI=6800) was used to increase the 2002 EBMUD
costs to 2012 costs (CCI=9359.99).

1

Per American National Standards Institute Standard Z94.0 (based on the Association for the Advancement of Cost
Engineering (AACE)), this level of estimate represents a design that is 5 to 20 percent complete. In general, actual
project costs can be expected to range from 50 percent more to 30 percent less than the order-of-magnitude estimate.
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Construction Contingencies

Project contingencies are defined as unknown or unforeseen costs. Such unknown and risk conditions
could include changes in project scope, occurrences of groundwater and dewatering uncertainties,
unknown soil conditions, unknown utility locations, etc. For planning studies, typical construction
contingencies can range between 20 and 50 percent. Because EBMUD is in the process of implementing
its portion of the project, a 10% construction contingency was applied. For the purposes of the Alternative
2 and 3 cost estimates, a construction contingency of 30 percent has been applied to the estimated
construction cost subtotal.

3.3

Project Implementation Costs

Implementation factors are included to capture the entire capital cost associated with the implementation
of the project. In order to be consistent with funding requirements, the implementation cost categories
required for Prop 84 funding were utilized for this cost estimate. Figure 4 shows the percentages used for
each of the implementation cost factors. Alternative 1 has fewer implementation costs since the design is
at the 90% level—many of the implementation costs have already been incurred. These implementation
cost factors were applied to the total construction cost subtotal.
Table 2: Prop. 84 Implementation Cost Factors
Alternative
1

Alternatives
2&3

(a)

Direct Project Administration
Costs

5

5

(b)

Land Purchase/Easement

0

1

(c)

Planning/Design/Engineering/
Environmental Documentation

0

10

(d)

Construction/Implementation

0

3

(e)

Environmental Compliance/
Mitigation/Enhancement

0

3

(f)

Construction Administration

0

3

(g)

Other Costs (Including Legal
Costs, Permitting and Licenses)

0

2

(h)

Construction/Implementation
Contingency

0

3

(i)

Grand Total (Sum rows (a)
through (h) for each column)

5*

30

* Per EBMUD, implementation cost factor for Alternative 1 should be 5%.

3.4

Operations and Maintenance Costs

Operations and Maintenance (O&M) costs are derived from experience on similar projects and standard
engineering planning methods and cost curves. These costs should be calibrated using existing EBMUD,
AWA, and CCWD data, including data on power costs, labor rates, etc. Operating costs are defined as
labor, material, equipment, and outside services necessary for routine operating functions. Outside
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services include electric power and chemicals. Maintenance expenses include all costs associated with
the routine servicing and repair of facilities required on an annual basis.
The following unit costs were used:







3.5

Water treatment plant: $0.54/gallon of treatment capacity
Pipelines: $0.60/ linear foot of pipeline
Pump station O&M: $10,000 plus 5% of capital construction cost
Pump station electricity: $0.12/KW-hr
Storage Facilities- Distribution System Tanks: $75,000 per tank
Miscellaneous components (altitude valves, etc): 5% of their capital construction cost

Cost Allocation for Raw Water Pipeline and WTP

The project partners cost percentage for the raw water pipeline to the Aqueducts and the water treatment
plant is summarized in the tables below. This cost allocation is proportional to the amount of water that
each partner is expected to use.
Table 3: Percentage of Responsibility for Alternatives

3.6

Percentage responsibility
Alternative 2
Alternative 3

Project Proponents

Alternative 1

EBMUD

100%

34.7%

24.4%

AWA

0%

65.3%

45.9%

CCWD

0%

0%

29.7%

Cost for Alternatives

The costs for each alternative and the associated costs for the project proponents are summarized in the
following table. The full cost estimate for each alternative is provided in Attachment 1.
Table 4: Project Alternative Costs

Project
Proponents

4

Alternative 1 – CASS &
CANS Only
Annual
Capital Cost O&M Cost

Alternative 2 – CASS,
CANS, and Lake
Camanche Village
Annual
Capital Cost O&M Cost

Alternative 3 – CASS,
CANNS, Lake Camanche
Village, and Wallace
Capital
Annual
Cost
O&M Cost

EBMUD

$3.5 million

$300,000

$2.6 million

$300,000

$2.5 million

$300,000

AWA

$0

$0

$6.0 million

$700,000

$5.9 million

$700,000

CCWD

$0

$0

$0

$8.9 million

Total

$3.5 million

$300,000/yr

$8.6 million

$0
$1
million/yr

$500,000
$1.5
million/yr

$17.3 million

Scoring of Critical Success Factors

EBMUD, CCWD, and AWA each identified objectives and critical success factors (CSFs) for CARWSP.
As described in the CARWSP Program Objectives TM (RMC, July 2012), objectives represent ideal
elements to be included in the CARWSP identified by each PPC member agency. In contrast, critical
success factors (CSFs) represent elements of the CARWSP that must be included for the project to be
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viable from the perspective of the PPC agencies. The three project alternatives are scored based on how
well they meet the identified CSFs.
The following table shows how each of the projects score for identified CSFs.
Table 5: Alternatives’ CSF Scores
Alternative
Critical Success Factor
A. Meet Current and Future Demands in the Wallace Area
B. Maintain or Reduce Operating Costs to Provide an Affordable Supply
C. Provide a System that is Easy to Operate
D. Prevent Unmitigated Environmental Impacts and Provide
Environmental Enhancements where Feasible
E. Provide Reliable Supply Year-Round
F. Clear and Fairly Resolve Water Rights
G. Build Regional Partnerships
H. Garner Local Community Support
I. Transfer Responsibility for Local Residents
J. Meet All Applicable Regulatory Requirements
K. Beneficially Impact Water Treatment-Related Wastewater Discharges
L. Maximize Ability to Secure Outside Funding
M. Improve Water Supply and Quality in the Lake Camanche Village
Area
N. Provide an Affordable Supply
O. Minimize Capacity Impacts to the Mokelumne Aqueduct

1

2

3

 
 
  















To be
determined1
To be
determined2

 
 
 









To be
determined3

 

Key:

Does not meet criterion.
 Partially meets criterion.
 Fully meets criterion.
Notes:
1.
2.
3.

5

Ability to garner local community support will be established once the preferred alternative has been identified and
additional public outreach completed.
The potential for transferring responsibility to local residents will be evaluated during completion of the CARWSP Project
Plan.
Ability to provide an affordable supply will depend upon the ability of the project partners to secure outside funding for the
project. Without outside funding, it is not currently anticipated that AWA or CCWD would proceed with project
implementation.

Preferred CARWSP Alternative

Based on the assessment above, Alternative 3 was determined to be the preferred alternative. Alternative
3 addresses more CSFs than Alternatives 1 or 2, and it would allow the three participating agencies are
pursue a regional project that would benefit from economies of scale and eliminate redundant facilities.
December 2012
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A detailed cost estimate for the preferred CARWSP alternative is included as Attachment 2. To minimize
up-front costs, the project would likely be implemented in phases, as described below.


Phase 1: Implementation of Alternative 1 and Vintage Home Fixture Retrofit Components
o Phase 1A – Aqueduct connection, raw water pipeline from Mokelumne Aqueduct to
WTP, and 0.5 MGD WTP
o Phase 1B – Treated water pipeline to CANS
o Phase 1C – Vintage Home Fixture Retrofit for CANS, CASS, Lake Camanche Village,
and Wallace
 Phase 2: Implementation of Alternative 2 Components (including Conjunctive Use Components)
o Phase 2A – Expand WTP by 1 MGD
o Phase 2B – Treated water pipeline to Lake Camanche Village, pump station and tank, and
conjunctive use conversion
 Phase 3: Implementation of Remaining Alternative 3 Components
o Phase 3A – Expand WTP by 0.7 MGD
o Phase 3B – Treated water pipeline to Wallace, pump station and tank
Implementing the project in a phased manner provides flexibility in implementing the project and
securing required funding. The costs for each phase are summarized below.
Table 6: Costs for CARWSP Phase 1
Project
Proponents
EBMUD

Capital Cost
$3.5 million

AWA

$200,000

CCWD

$10,000

Total

$3.7 million

Table 7: Costs for CARWSP Phase 2
Project
Proponents
EBMUD

Capital Cost
$0

Cost Reduction from
Phase 1 to 2
$900,000

AWA

$5.9 million

N/A

CCWD

$0

N/A

Total

$5.9 million

Table 8: Costs for CARWSP Phase 3

December 2012

Project
Proponents
EBMUD

Capital Cost
$0

Cost Reduction from Phase
2 to 3
$100,000

AWA

$0

$200,000

CCWD

$8.8 million

N/A

Total

$8.8 million
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It should be noted that, while EBMUD currently plans to move forward with Phase 1, Phases 2 and 3 may
not proceed if outside funding cannot be secured to offset implementation costs and minimize the burden
to ratepayers in the Lake Camanche Village and Wallace areas.

6

Next Steps

Additional projects will be necessary to complete the regional system. Recommended projects and
studies to be completed as part of project implementation include:







Pursuit of outside funding to offset implementation costs, particularly for Phases 2 and 3;
Hydraulic modeling to confirm sizing of pipelines, storage facilities, pump stations, valves, and
appurtenances;
Identification and assessment of additional potential pipeline alignments to confirm the
alignments identified in this study;
Evaluation of potential environmental impacts and mitigation strategies, and completion of
required environmental documentation;
Final design of the preferred alternative; and
Identification and pursuit of required permits (including environmental documentation).

December 2012
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Alternative 1 Cost Estimate
Description: 0.5 MGD WTP at CSS; 12" raw water pipeline from Mokelumne Aqueduct to WTP; 8" treated water line to CANS
Source Notes
Quantity
Unit
Unit price
Vintage Home Fixture Retrofit

Rebate Program in CANS and CASS
Water Treatment

0.5 MGD WTP to serve CANS and CASS
12" raw water pipeline from
Mokelumne Aqueduct to WTP
Conveyance
8" treated water pipeline from WTP to
CANS
Estimated Construction Cost Total (2012
dollars)
Construction Contingency Factor (10%)
Total Construction Cost Subtotal
Implementation Cost Factor (5% for
Alternative 1)
Total Capital Costs
Total Annual O&M Costs
Project Proponents Costs (Capital)
EBMUD
AWA
CCWD
Project Proponents Costs (Annual O&M)
EBMUD
AWA
CCWD

$50,138

191

homes

$250

EBMUD

$1,799,489

$558,843

5,800

$641,669

7,614
4,160

$3,050,138

RMC

LF

$96

LF

$48
$66
(underwater)

EBMUD

EBMUD

EBMUD

$25 showerhead rebate; $225
toilet subsidy; 5% additional
cost for program admin
Based on estimate provided by
EBMUD during September 2012
meeting.
Based on estimate provided by
EBMUD during September 2012
meeting.
Based on estimate provided by
EBMUD during September 2012
meeting.
Based on latest construction
cost estimate on Sept 24, 2012
meeting

$305,014
$3,355,152
$167,758
$3,500,000
$300,000
$3,500,000
$0
$0

$300,000
$0
$0

Cost breakdown‐ by partner
EBMUD
AWA
CCWD

Annual O&M
Costs

$50,138

$1,799,489

$0

$0

$270,000

$558,843

$0

$0

$3,480

$641,669

$0

$0

$7,064

$0

$0

$0

$0

$305,014

EBMUD

Per EBMUD during Sept 24,
2012 meeting

$167,758
$3,472,772

$280,544

Alternative 2 Cost Estimate
Description: Alternative 1 + extra 1MGD WTP + connection to AWA Well field No 6 to serve Lake Camanche Village
9359.99 ties Average Construction Cost Index (CCI)
6800s Average CCI from time of EBMUD estimate
1.376469118 Factor to August 2012 Dollars

Cost breakdown‐ by partner
Notes

Quantity

Unit

Unit price

Source

367

homes

$250

RMC

$25 showerhead rebate; $225 toilet subsidy; 5%
additional cost for program admin

RMC

Additional treatment capacity assumed to cost
approximately $2/gal based on costs associated with
similar membrane water treatment plants recently
constructed in California.

EBMUD

AWA

CCWD

Annual O&M Costs
(see "O&M Assumptions" tab for
more info)

Vintage Home Fixture Retrofit
Rebate Program in Lake Camanche Village
Water Treatment

Additional 1 MGD of capacity at WTP to serve Lake
Camanche Village
Conjunctive Use Program

$96,338

$2,000,000

1,000,000

gal

$2

Altitude valve on CASS and CANS tanks

$55,059

2

EA

$27,529

Pressure reducing valves and pressure sustaining valves
Conveyance

$27,529

1

LS

$27,529

500,000 gallon storage tank for Lake Camanche Village

$454,235

500,000

LS

$0.91

8" treated water pipeline to AWA tank / existing system

$187,200

3,400

LF

$55

Booster Pump station for Lake Camanche Village

$206,470

1

LS

$206,470

Estimated Construction Cost Total in 2012 dollars
Construction Contingency Factor (30%)
Total Construction Cost Subtotal
Implementation Cost Factor (30% for Alternative 2)
Alternate 1 Costs
Total Capital Costs
Total Annual O&M Costs
Project Proponents Costs (Capital)
EBMUD
AWA
CCWD
Project Proponents Costs (Annual O&M)
EBMUD
AWA
CCWD

$3,026,831
$908,049
$3,934,880
$1,180,464
$3,500,000
$8,600,000
$1,000,000
$2,600,000
$6,000,000
$0
$300,000
$700,000
$0

1999 KASL
report, scaled to
2012 dollars
1999 KASL
report, scaled to
2012 dollars
1999 KASL
report, scaled to
2012 dollars
1999 KASL
report, scaled to
2012 dollars
1999 KASL
report, scaled to
2012 dollars

Need 1,000,000 total gallons of storage to cover one
full maximum day demand. This is above
recommendation of KASL report.

assume 25hp

$96,338

$0

$2,000,000

$0

$540,000

$0

$55,059

$0

$2,753

$0

$27,529

$0

$1,376

$0

$454,235

$0

$75,000

$0

$187,200

$0

$206,470

$0

$39,921

$0

$908,049

$0

$0
$2,559,557
$2,559,557

$1,180,464
$905,444
$6,020,787

$0
$0
$0

$300,000
$959,050

Alternative 3 Cost Estimate
Description: Alternative 1 + Alternative 2 + extra 0.75 MGD WTP + service to Wallace Area
9359.99 August 2012 ENR 20 Cities Average Construction Cost Index (CCI)
6800 2002/2003 ENR 20 Cities Average CCI from time of EBMUD estimate
1.376469118 Escalation Factor to August 2012 Dollars

Quantity

Unit

Unit price

Source

Notes

Vintage Home Fixture Retrofit

Rebate Program in Wallace
Water Treatment

Additional 0.75 MGD of capacity at WTP to
serve Wallace
Conveyance

$7,875

30 homes

$1,500,000 750,000 gal

8" treated water pipeline from WTP to park
entrance

$264,282

4,800

LF

Pump station w/ standby power at park
entrance

$206,470

1

LS

$250 RMC

$2 RMC

$25 showerhead rebate;
$225 toilet subsidy; 5%
additional cost for
program admin

Additional treatment
capacity assumed to cost
approximately $2/gal
based on costs associated
with similar membrane
water treatment plants
recently constructed in
California.

1999 KASL
report, scaled
to 2012
$55 dollars
1999 KASL
report, scaled
to 2012
assume 25hp
$206,470 dollars

10" and 12" treated water pipeline from
park entrance to wallace

600,000 gallon storage tank
(fire/emergency flows at Wallace)
Estimated Construction Cost Total in 2012
dollars
Construction Contingency Factor (30%)
Total Construction Cost Subtotal
Implementation Cost Factor (30% for
Alternative 3)
Alternative 1 Costs
Alternative 2 Costs (without Alt 1)
Total Capital Costs
Total Annual O&M Costs
Project Proponents Costs (Capital)
EBMUD
AWA
CCWD

$2,601,527

31,500

LF

$545,082 600,000 gal

1999 KASL
report, scaled
to 2012
$83 dollars
1999 KASL
report, scaled
to 2012
$0.91 dollars

$5,125,236
$1,537,571
$6,662,807
$1,998,842
$3,500,000
$5,115,344
$17,300,000
$1,500,000
$2,500,000
$5,900,000
$8,900,000

See "implementation Cost
Factors" tab
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Camanche Area Regional Water Supply Project, Preferred Alternative - Cost Estimate
Quantity

Unit

Unit price

Source

Notes

EBMUD

Cost Breakdown
AWA

CCWD

O&M Cost

Vintage Home Fixture Retrofit
Rebate Program in CANS and CASS

$50,138

191

homes

$250

RMC

Rebate Program in Lake Camanche Village

$96,338

367

homes

$250

RMC

Rebate Program in Wallace
Water Treatment Plant and Appurtenances

$7,875

30

homes

$250

RMC

$25 showerhead rebate; $225 toilet subsidy; 5%
additional cost for program admin
$25 showerhead rebate; $225 toilet subsidy; 5%
additional cost for program admin
$25 showerhead rebate; $225 toilet subsidy; 5%
additional cost for program admin

EBMUD

Based on estimate provided by EBMUD during
September 2012 meeting.

0.5 MGD WTP to serve CANS and CASS
Additional 1 MGD of capacity at WTP to serve
Lake Camanche Village
Additional 0.75 MGD of capacity at WTP to
serve Wallace
Conveyance
12" raw water pipeline from Mokelumne
Aqueduct to WTP

$1,799,489

$2,000,000

1,000,000

gal

$2

RMC

$1,500,000

750,000

gal

$2

RMC

$558,843

LF

8" treated water pipeline from WTP to CANS

$641,669

500,000 gallon storage tank for Lake
Camanche Village

$454,235

500,000

LS

$0.91

8" treated water pipeline to AWA tank / existing
system

$187,200

$3,400

LF

$55

Booster Pump station for Lake Camanche
Village

$206,470

1

LS

$206,470

8" treated water pipeline from WTP to park
entrance

$264,282

4,800

LF

$55

Pump station w/ standby power at park
entrance

$206,470

1

LS

$206,470

$2,601,527

31,500

LF

$83

600,000 gallon storage tank (fire/emergency
flows at Wallace)
Conjunctive Use

$545,082

600,000

gal

Altitude valve on CASS and CANS tanks

$55,059

2

EA

10" and 12" treated water pipeline from park
entrance to wallace

Pressure reducing valves and pressure
sustaining valves

BASE CONSTRUCTION COST
Construction Contingency Factor (10% for
EBMUD facilities, 30% for AWA & CCWD
facilities)

CONSTRUCTION COST SUBTOTAL
Implementation Cost Factor (5% for EBMUD
facilities, 30% for AWA & CCWD facilities)

$27,529

LS

$7,875

$1,799,489

Based on estimate provided by EBMUD during
September 2012 meeting.
Based on estimate provided by EBMUD during
September 2012 meeting.
Need 1,000,000 total gallons of storage to cover
1999 KASL report,
one full maximum day demand. This is above
scaled to 2012 dollars recommendation of KASL report.

$270,000

$2,000,000

$540,000
$1,500,000

$405,000

$165,738

$3,480

$136,425

$256,680

$222,688

$418,980

$7,064

$454,235

$75,000

1999 KASL report,
scaled to 2012 dollars

$187,200

1999 KASL report,
scaled to 2012 dollars assume 25hp

$206,470

$39,921

1999 KASL report,
scaled to 2012 dollars

$264,282

$2,880

1999 KASL report,
scaled to 2012 dollars assume 25hp

$206,470

$39,921

1999 KASL report,
scaled to 2012 dollars

$2,601,527

$18,900

$0.91

1999 KASL report,
scaled to 2012 dollars

$545,082

$75,000

$27,529

1999 KASL report,
scaled to 2012 dollars

$55,059

$2,753

$27,529

1999 KASL report,
scaled to 2012 dollars

$27,529

$1,376

$11,202,204

$2,208,740

$3,702,491

$5,290,974

$2,694,474

$220,874

$919,455

$1,554,145

$13,896,678

$2,429,614

$4,621,946

$6,845,118

$3,274,056

TOTAL CAPITAL COST $17,200,000
TOTAL O&M COST

1

LF

$96,338

Additional treatment capacity assumed to cost
approximately $2/gal based on costs associated
with similar membrane water treatment plants
recently constructed in California.

EBMUD
$96
$48
$66 (underwater) EBMUD

5,800
7,614
4,160

$50,138

EBMUD

Per EBMUD during Sept 24, 2012 meeting

$121,481

$1,144,617

$2,007,958

$2,600,000

$5,800,000

$8,900,000

$300,000

$700,000

$500,000

$1,500,000
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Preliminary CARWSP Project Plan
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Task 3.5

Introduction

The purpose of this Preliminary Camanche Area Water Supply Project (CARWSP) Project Plan is
twofold. One purpose is to describe the mutually agreed-upon elements of CARWSP as formulated by
partner agencies Amador Water Agency (AWA), Calaveras County Water District (CCWD) and East Bay
Municipal Utility District (EBMUD). The project elements addressed in this plan include a project
phasing timetable, anticipated project development milestones, allocation of project related costs,
financing framework, and project operations and maintenance parameters. The other purpose of this plan
is to document the intentions of each Project Partner with respect to the development of the project, the
process to be followed to bring the project to fruition, and the roles and responsibilities of each of the
three Project Partners in that process.

2

Background

The communities located adjacent to Lake Camanche, including several economically disadvantaged
communities (DACs), have struggled for many years to overcome water supply quality and reliability
problems. These communities lie within the service areas of three water agencies, AWA, CCWD and
EBMUD. In past years each of these agencies has worked individually to address problems troubling their
respective community water systems with limited success. A regional solution to these long standing
water supply problems is represented by CARWSP, a collaborative effort of the three water agencies.
The Camanche area is the region generally surrounding Lake Camanche in western Amador and
Calaveras Counties and includes two DAC communities (Lake Camanche Village and North Lake
Camanche Recreation Area), and the communities of Wallace and South Shore Camanche Recreation
Area. The primary source of water supply in the Camanche area is presently groundwater.
Groundwater quantity and quality in the Camanche area vary considerably from well site to well site due
to the region’s geology and the small and unpredictable yields of the groundwater system that typifies this
area of the Sierra foothills. Wells serving the Amador County areas north of Lake Camanche are located
within the Cosumnes Subbasin portion of the San Joaquin Valley Groundwater Basin. Wells serving the
areas south of Lake Camanche are located in the Eastern San Joaquin Subbasin. Located on the eastern
fringe of the San Joaquin Valley Groundwater Basin, the groundwater resources in the Camanche area are
associated with both the fractured rock systems typically found in the foothills and alluvial systems
characteristic of the San Joaquin Valley geology to the west.
Over the years groundwater has proven to be an unreliable, and oftentimes unsuitable, water supply
source for the Camanche area communities. In addition to highly variable quantities of available
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groundwater, groundwater quality (elevated iron and manganese, and occasionally total coliform
concentrations) has also been a chronic issue.
Following limited success in finding independent and sustainable solutions, the three responsible agencies
have, with critical support of a Proposition 84 Planning Grant from the Department of Water Resources
(DWR), developed CARWSP, a regional solution to the area’s ongoing water supply problems. With
CARWSP, raw water will be conveyed from the Mokelumne Aqueducts to a new regional surface water
treatment plant located at Camanche South Shore. Treated water from this new treatment plant will be
served to the adjacent Camanche South Shore community, and conveyed south to CCWD (to serve
Wallace) and north to AWA (to serve Lake Camanche Village) and EBMUD (to serve the Camanche
North Shore Recreation Area).

3

The CARWSP Project

A number of project-related considerations, including component facilities, project engineering and
design, project capacity and cost allocations, financing, operations and maintenance, and water rights
have been addressed by the Project Partners in the planning and preliminary engineering process funded
by the Proposition 84 Planning Grant. These are presented and discussed in further detail in the following
sections.

3.1.1 Project Components
Displayed in the table below are the key components of the CARWSP Project. Also shown are the
designated capacities of each component and the intended agency owner and operator the component.
Table 1: Key Components of the CARWSP Project

Component

Designated Capacity

Owner

Operator

Aqueduct connection &
raw water pipeline to WTP

2,177,200 g/d

EBMUD

EBMUD

Camanche Regional WTP

2,177,200g/d

EBMUD

EBMUD

Vintage Home Fixture
Retrofit

588 homes

EBMUD – 191

EBMUD – 191

AWA – 367

AWA – 367

CCWD - 30

CCWD – 30

North Shore Pipeline

1,531,500 g/d

EBMUD

EBMUD

Lake Cam. Village
Pipeline, Pump Station &
Tank (w/conjunctive use
conversion)

1,000,000 g/d

AWA

AWA

Wallace Pipeline, Pump
Station & Tank
(w/conjunctive use
conversion)

645,700 g/d

CCWD

CCWD
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3.1.2 Allocation of CARWSP Project Capital Costs
The capital cost for each shared component of CARWSP is to be based on the designated capacity
(expressed as a percent) assigned to each sharing agency. The designated capacity of each project
component is displayed in the table below.
Table 2: Designated Capacity of Shared CARWSP Components

Max Day Treated Water Capacity

Percent Share

2,177,200

100%

531,500

24.4%

1,000,000

45.9%

645,700

29.7%

1,531,500

100%

531,500

34.7%

1,000,000

65.3%

Vintage Home Fixture Retrofit

588

100%

EBMUD

191

32.5%

AWA

367

62.4%

CCWD

30

5.1%

Camanche Regional WTP
EBMUD
AWA
CCWD
North Shore Pipeline
EBMUD
AWA

The table below displays how the capital costs for each primary project component are allocated to the
three project partners based on the designated capacity assigned to each partner agency. The capital cost
for components which benefit just one agency is to be borne solely by that agency.
Table 3: Allocation of Capital Costs of CARWSP Components

Component

Cost Share - %
EBMUD

AWA

CCWD

Aqueduct connection & raw
water pipeline to WTP

24.4

45.9

29.7

Camanche Regional WTP

24.4

45.9

29.7

Vintage
Retrofit

32.5

62.4

5.1

34.7

65.3

0

Lake Cam. Village Pipeline,
Pump Station & Tank, and
Conjunctive Use conversion

0

100

0

Wallace Pipeline, Pump
Station&
Tank,
and
Conjunctive Use conversion

0

0

100

Home

Fixture

North Shore Pipeline
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3.1.3 Project Phasing
The CARWSP project is expected to be developed in three primary phases as funding becomes available.
The development role (in terms of design, environmental, permitting and construction/implementation) of
each partner agency is shown in Table 4 below for each of the planned project phases. Where two
agencies are shown, the first agency is expected to serve as lead agency with the other agency serving in a
support role.
Table 4: CARWSP Implementation Phases

Phase
1

Component
•
•
•
•
•
•

2

•
•
•
•
•

3

•
•
•
•
•
•
•

Aqueduct connection and 12” raw
water pipeline to WTP
WTP at 0.5 mgd capacity
Treated water 8” pipeline (WTP to
Camanche North Shore)
Turnout and valve (WTP to Camanche
South Shore)
Lake Cam Village Intertie
Vintage Home Fixture Retrofit
(CANS, CASS and Lk Cam Village)
Expand WTP by 1 mgd
Lake Camanche Village pipeline
Booster pump station
Storage tank (500,000 gal)
Pressure reducing and sustaining
valves (for conjunctive use operations)
Expand WTP by 0.7 mgd
Treated water (8”) pipeline (WTP to
park entrance)
Treated water (12” and 10”) pipeline
(park entrance to Wallace)
Pump station and standby power
Storage tank (600,000 gal)
Pressure reducing and sustaining
valves (for conjunctive use operations)
Vintage Home Fixture Retrofit
(Wallace)

Design

CEQA

Permits

Construct/
Implement

EBMUD

EBMUD

EBMUD

EBMUD/
AWA

AWA/
EBMUD

AWA/
EBMUD

AWA/
EBMUD

AWA/
EBMUD

CCWD/
EBMUD

CCWD/
EBMUD

CCWD/
EBMUD

CCWD/
EBMUD

3.1.4 Financing
The capital costs for the phased construction of CARWSP are expected to be financed over time using a
combination of funding sources, including Project Partner (agency) funds, Proposition 84 grant funding,
USDA Rural Development funds, Drinking Water State Revolving Fund loans, and perhaps bonds issued
by individual partner agencies and retired by rate revenues.
Phase 1 - Development of the first phase of CARWSP is planned to be financed in part by EBMUD and
in part by grant funding. With Phase 1 facilities directly benefitting two DAC communities, the Project
Partners anticipate securing grant funding to finance a significant portion of Phase 1 costs.
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Phase 2 – The facilities to be constructed in Phase 2 will solely serve AWA’s Lake Camanche Village, a
disadvantaged community. Customers within the Lake Camanche Village service area are unable to
absorb the rate increases necessary to pay for the Phase 2 improvements, and therefore AWA has
determined grant funding will be necessary to fund these improvements. Potential grant funding sources
include Proposition 84 grant funding and USDA Rural Development funds.
Phase 3 – The Phase 3 facilities will solely serve CCWD’s Wallace service area. Wallace now contains
about 100 homes, with an additional 300 approved lots on which homes will likely be built over the
coming years. CCWD’s ability to fund the costs of Phase 3 is severely limited by the small Wallace rate
base. CCWD expects it will be necessary to secure some grant funding to help fund the costs for these
Phase 3 facilities. Potential grant funding sources include Proposition 84 grant funding and USDA Rural
Development funds.

3.1.5 Project Operations and Maintenance
All CARWSP Project components, including raw water conveyance, treatment and transmission facilities,
will require planned and unplanned maintenance. The costs for maintenance, repair, and replacement will
be shared by the Project Partners under an agreement to be developed by the partner agencies. The
Operations and Maintenance (O&M) agreement will include terms dealing with master metering, regional
project operations, maintenance and repairs, coordination protocols, annual partner meetings, dispute
resolution procedures, and other topics including, if needed, storage and wheeling. The O&M Agreement
is expected to distinguish between shared project components and exclusive components as follows.


Shared components – CARWSP project components that serve/benefit two or more of the three
project partners will be operated and maintained pursuant to the terms of a mutually acceptable
O&M Agreement to be developed by the Project Partners.



Exclusive components – Project components which exclusively serve/benefit one individual
project partner will be operated and maintained solely by the owner of those exclusive
components.

3.1.6 Water Rights
The parties have sufficient water rights to address the needs of the areas served by CARWSP. The surface
water source that will supply CARWSP is the Mokelumne River. Project water will be diverted from
EBMUD’s Mokelumne Aqueduct at a location proximate to Camanche South Shore and conveyed via a
12” pipeline to the Regional Water Treatment Plant for treatment. Once all phases of the project have
been constructed, the parties will revisit particular arrangements regarding water rights and agency
responsibilities as associated with CARSWP.
Treated water will be conveyed to the adjacent Camanche South Shore community, and from there south
to Wallace. In addition, an 8” cross-Camanche Reservoir pipeline will convey treated water to serve
EBMUD’s Camanche North Shore and AWA’s Lake Camanche Village.
Table 5: Summary of CARWSP Water Rights

Partner
Agency
EBMUD

Area to be Served
(Place of Use)

Water Right/Entitlement

Camanche South Shore

EBMUD holds water rights to Mokelumne River water
supply (Permit #10478 – Pardee / Camanche).

Camanche North Shore
AWA

January 2012

Lake Camanche
Village

AWA has a pre-1914 contractual right from PG&E to
15,000 acre-feet per year (AFY) of Mokelumne River
water.
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Partner
Agency
CCWD
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Water Right/Entitlement

Area to be Served
(Place of Use)
Wallace

The State of California has reserved 27,000 AFA of
Mokelumne River water for use by water agencies serving
Calaveras County.

3.1.7 Water Accounting
The O&M agreement will include terms addressing raw and treated water metering and accounting. The
agreement is expected to define a mutually-accepted method for measuring the amount of raw water
delivered to the CARWSP regional treatment plant and the amounts of treated water taken by each Project
Partner to serve their respective service areas.
Potential master metering locations include the Mokelumne Aqueduct connection (raw water), and treated
water metering at the Regional WTP discharge, Lake Camanche Village and Camanche North Shore
service area connections, and the Wallace service area transmission line connection.

3.1.8 Costs and Payments
The Project Partners will develop a mutually-acceptable agreement (tentatively called the Project Cost
Basis and Payment Agreement) which will establish the basis for assessing CARWSP related costs and
the method for Project Partner payments. These costs are expected to be based on cost-of-service
principles. Additionally, the following fixed and variable cost definitions will serve as general guidelines
in developing the cost basis.


Fixed costs – Includes monthly operating and maintenance costs and replacement costs of shared
CARWSP Project facilities that are incurred independent from the amount of water conveyed
through the CARWSP project.



Variable costs – Includes daily operating and maintenance costs such as electrical power,
chemicals, and other costs that are dependent on the volume of water conveyed through the
shared CARWSP facilities.

Each Project Partner will be responsible for paying its respective share of all annual costs, both fixed and
variable (and financing, if applicable), in accordance with the terms of the agreed upon Project Cost Basis
and Payment Agreement.

3.1.9 Agreements
Listed below are potential Project Partner agreements that will or may be required to achieve a fully
operational CARWSP project.
•

Operations & Maintenance Agreement

•

Project Cost Basis and Payment Agreement

•

Emergency response and mutual aid

•

Project Financing

•

Water Storage and Conveyance

•

Others agreements mutually deemed necessary or appropriate

January 2012
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Project Partner Intentions and Planned Actions

The CARWSP Project represents an opportunity for each Project Partner to address water supply
problems within its service area. Each partner agency, however, must overcome a unique set of
circumstances and limitations to effectively execute the tasks necessary to complete all elements of
CARWSP. Described below are the circumstances and limitations each Project Partner faces, and the
intentions of each agency with respect to overcoming those challenges.

4.1.1 Amador Water Agency
Water customers within Lake Camanche Village, the area to be served by CARWSP in AWA’s service
area, are severely limited in terms of their ability to pay AWA’s proportionate costs for developing
CARWSP. Because the Village is a disadvantaged community, AWA will aggressively seek funding for
its share of CARWSP costs from state and federal grant programs. Without significant financial
assistance, AWA will be severely challenged to implement its portions of CARWSP.
Going forward, AWA intends to:
•

Work collaboratively with EBMUD to complete Phase 1 design, environmental documentation,
permitting and construction documents.

•

Pursue grant opportunities to secure funding for Phase 1 facilities.

•

Negotiate with EBMUD to develop mutually-acceptable CARWSP Phase 1 agreements,
including an O&M Agreement, Cost Basis and Payment Agreement, and other agreements
deemed appropriate for Phase 1 by the two project Partners.

•

Following completion of Phase 1 (or in conjunction with it), complete Phase 2 design,
environmental documentation, permitting and construction documents in consultation with
EBMUD.

•

Pursue grant opportunities to secure funding for Phase 2 facilities.

•

Negotiate with EBMUD to develop mutually-acceptable Phase 2 amendments to the O&M
Agreement, Cost Basis and Payment Agreement, and any other agreement developed for Phase 1
by AWA and EBMUD.

•

Once all phases of CARWSP are constructed and operational, or before then if deemed desirable
and appropriate by both EBMUD and AWA, negotiate a mutually-acceptable agreement to take
over service to EBMUD’s Camanche North Shore (which is within AWA’s service territory).

4.1.2 Calaveras County Water District
The groundwater system that has historically served Wallace (and which was developed and operated by
the Wallace Community Services District) has been unable to satisfactorily meet customer demands.
Through a series of negotiations, CCWD is annexing the Wallace CSD community into the CCWD
service area. Knowing the existing groundwater system is inadequate to meet the community’s needs,
CCWD is actively exploring alternative water supply options to either replace or supplement the existing
groundwater system. CCWD has determined the best approach to addressing the water-related problems
repeatedly experienced by Wallace is the one which most cost-effectively resolves, to CCWD’s
satisfaction, the chronic water quantity and quality problems with which it has repeatedly struggled.
Going forward, CCWD intends to:
•

Pursue grant and other potential no or low costs funding opportunities to secure financing for
Phase 3 facilities.

•

Continue to evaluate other water supply options for the Wallace community in an effort to
identify the most suitable and cost effective alternative.

January 2012
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Should CCWD elect to proceed with the CARWSP Phase 3:
o

Complete Phase 3 design, environmental documentation, permitting, and construction
documents in consultation with EBMUD.

o

Negotiate with EBMUD to develop mutually-acceptable CARWSP Phase 3 agreements,
including an O&M Agreement, Cost Basis and Payment Agreement, and other
agreements deemed appropriate for Phase 3 by CCWD and EBMUD in consultation with
AWA.

o

Once all phases of CARWSP are constructed and operational, or before then if deemed
desirable and appropriate by both EBMUD and CCWD, negotiate a mutually-acceptable
agreement to take over service to EBMUD’s Camanche South Shore (which is within
CCWD’s service territory).

East Bay Municipal Utility District

EBMUD has served water to the communities of Camanche South Shore and Camanche North Shore
since they were initially developed in the 1950s. South Shore is supplied water pumped from Camanche
Reservoir, treated at a small water treatment facility originally built in the early 1970’s, and distributed to
the mobile home community and recreation areas locate along the reservoir’s south shore. North Shore is
supplied water extracted from groundwater wells which is minimally treated and distributed to the mobile
home community and recreation areas located along the reservoir’s north shore. Camanche North Shore is
a disadvantaged community.
Going forward, EBMUD intends to:
•

Work collaboratively with AWA to complete Phase 1 design, environmental documentation,
permitting and construction documents.

•

Pursue grant funding to secure funding for Phase 1 facilities.

•

Negotiate with AWA to develop mutually-acceptable CARWSP Phase 1 agreements, including
an O&M Agreement, Cost Basis and Payment Agreement, and other agreements deemed
appropriate for Phase 1 by the two project Partners.

•

Following completion of Phase 1 (or in conjunction with it), consult with and support AWA as it
completes Phase 2 design, environmental documentation, permitting and construction.

•

Negotiate with AWA to develop mutually-acceptable Phase 2 amendments to the O&M
Agreement, Cost Basis and Payment Agreement, and any other agreement developed for Phase 1.

•

Upon a determination by CCWD to proceed with Phase 3, support CCWD as it completes Phase
3 design, environmental documentation, permitting and construction.

•

Negotiate with CCWD to develop mutually-acceptable CARWSP Phase 3 agreements, including
an O&M Agreement, Cost Basis and Payment Agreement, and other agreements deemed
appropriate for Phase 3 by CCWD and EBMUD in consultation with AWA.

•

Once all phases of CARWSP are constructed and operational, or before then if deemed desirable
and appropriate by the other Project Partners, negotiate agreements with: CCWD to take over
service to EBMUD’s Camanche South Shore (which is within CCWD’s service territory), and
AWA to serve Camanche North Shore (which is within AWA’s service territory).
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