Attachment 3: Work Plan

v' Supporting Documentation

The following documents have been appended to this Attachment to provide
additional information regarding the projects discussed herein:

e West Point Water System Distribution System Rehabilitation Improvement
Plans (Calaveras County Water District [CCWD], November 2010)

e Letter from Domenichelli and Associates, Inc. documenting West Point
Water Distribution System Project Readiness (October 2006)

e Letter from U.S. Department of Agriculture (USDA) to CCWD summarizing
USDA Rural Development Funding Award (December, 2010)

e Resolution 2008-24, executed by CCWD Board of Directors authorizing
General Manager to execute and implement funding agreement with
USDA (CCWD, March 2008)

e Letter from Domenichelli and Associates, Inc. documenting West
Point/Bummerville/Wilseyville Water Distribution System Code
Deficiencies (July 2005)

e Letter from Senator Feinstein and Congressman Lungren supporting
CCWD'’s application for financial assistance under the USDA Rural
Development Funding Program (May 2005)

e Preliminary Engineering Report (CCWD, May 2005)

e Camanche Regional Water Treatment Plant Plans (East Bay Municipal
Utilities District [EBMUD])

e Camanche South and North Shore Water Treatment Plants Evaluation
(EBMUD, May 2003)



West Point Water System Distribution System Rehabilitation
Improvement Plans (Calaveras County Water District, November 2010)
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GENERAL NOTES GENERAL LEGEND ABBREVIATIONS

————————— CENTER LINE AB AGGREGATE BASE CLASS I,

1. CONTRACTOR SHALL MARK ALL EXCAVATIONS AND CALL UNDERGROUND SERVICE ALERT (USA) NOT JSECMP ( CULVERT 3/47 MAX.

LESS THAN 48 HOURS BEFORE DIGGING; WHEN EXCAVATING WITHIN 3—FEET OF EXISTING UTILITIES . AC ASPHALT CONCRETE TYPE 'B’

POTHOLE AND EXPOSE UTILITIES BY HAND DIGGING OR VACUUM EXCAVATION. L - EASEMENT LINE i ’

1/27 MAX, MED. GRADING

2. CCWD SHALL DESIGNATE A SOURCE OF CONSTRUCTION WATER FOR THE PROJECT: THE CONTRACTOR —Xx—X— FENCE

SHALL FURNISH ALL EQUIPMENT, LABOR, AND MATERIALS NEEDED TO TRANSPORT AND CONVEY THE ACP ASBESTOS CEMENT PIPE

WATER FOR USE IN CONSTRUCTION. IF WATER IS SUPPLIED FROM A FIRE HYDRANT IT SHALL BE G GAS LINE AVV AR VAC VALVE

DRAWN FROM A HYDRANT METER: CONTRACTOR SHALL NOT LEAVE THE HYDRANT FLOWING

UNATTENDED. —se-t—— POWER LINE AND POLE AWWA  AMERICAN WATER WORKS

ABOVE GROUND ASSOCIATION

3. CONTRACTOR SHALL PROVIDE DUST CONTROL AT ALL TIMES. WATER SPRAY SHALL BE APPLIED TO

EXPOSED SOIL AS FREQUENTLY AS NEEDED TO CONTROL DUST AND TO THE EXTENT THAT IT DOES —#-t#— POWER LINE UNDERGROUND BV BALL VALVE

NOT CAUSE EROSION OR SEDIMENT TO RUNOFF INTO DROP INLETS OR DRAINAGES. AT END OF R- PROPERTY LINE CO CLEANOUT

FACH DAY SOIL SPILLAGE SHALL BE REMOVED FROM PAVEMENT SURFACE EITHER MANUALLY, BY o

SWEEPING AND/OR BY VACUUMING; WATER SPRAY SHALL NOT BE USED TO WASH DOWN STREETS. R RIGHT OF WAY LINE COR CORNER
4. CONTRACTOR SHALL MITIGATE STORM WATER DISCHARGES FROM THE CONSTRUCTION SITE IN ————  ROADWAY DE DRAINAGE  EASEMENT

COMPLIANCE WITH STATE LAW AND REGULATIONS. CONTRACTOR SHALL PROVIDE LABOR AND 6"ABS __MHSD SEWER LINE BY OTHERS DI DRAIN INLET

MATERIALS NEEDED TO IMPLEMENT EFFECTIVE BEST MANAGEMENT PRACTICES (BMP) AND PERFORM DW DRIVEWAY

WORK ACCORDING TO THE CALIFORNIA STORMWATER QUALITY ASSOCIATION (CASQA) CONSTRUCTION e T - TELEPHONE LINE

HANDBOOK. PROVISIONS SHALL BE MADE FOR PROPER STORAGE AND DISPOSAL OF CHEMICAL 67AC CPUD EL ELEVATION

WASTES AND CONTAINMENT OF PAINT AND CONCRETE WASHOUT. FOR CONSTRUCTION CAUSING w WATER LINE BY OTHERS e EDGE OF PAVEMENT

1—ACRE OR MORE SOIL DISTURBANCE THE CONTRACTOR SHALL PREPARE A STORM WATER

POLLUTION PREVENTION PLAN (SWPPP) AND FILE A NOTICE OF INTENT (NOI) WITH STATE WATER ] FH FIRE HYDRANT

RESOURCES CONTROL BOARD. FLG FLANGE

WATER LEGEND GSP  GALVANIZED STEEL PIPE

5. CONTRACTOR IS REQUIRED TO FURNISH AND REGULARLY MAINTAIN TEMPORARY SANITARY FACILITIES,
I.E. PORTABLE TOILETS, AT THE CONSTRUCTION SITE FOR THE DURATION OF THE PROJECT.

LP LOT PIN
6. AT LEAST FIVE (5)WORKING DAYS IN ADVANCE CONTRACTOR SHALL MAKE A WRITTEN REQUEST TO SERVED ON ANOTHER SHEET MH MANHOLE
CCWD FOR CONSTRUCTION STAKING. CCWD WILL PROVIDE ONE (1) SET OF CONSTRUCTION STAKES ARROW TOWARDS LOCATION
AND MARKS TO ESTABLISH LINE AND GRADES. CONTRACTOR SHALL PAY THE COST FOR A MJ MECHANICAL JOINT
SURVEYOR IF NECESSARY TO RESET STAKES DESTROYED, DAMAGED OR LOST. ew._ EXISTING WATER LINE NRS NON—RISING STEM
7. ALL GRADING/EARTHWORK SHALL BE CONSTRUCTED TO WITHIN 0.1’+ VERTICAL OF GRADES SHOWN red PE. POLYETHYLENE
5 + )
ON PLANS AND ALL SLOPES WITHIN 0.5 OF HORIZONTAL LOCATIONS AS SHOWN ON THE PLANS o EXISTING WATER SYMBOLS PRS PRESSURE REDUCING STATION
8. CONTRACTOR IS CAUTIONED THAT OVERHEAD POWER LINES (PG&E) ARE PRESENT IN CLOSE ) PRV PRESSURE RELIEF VALVE
PROXIMITY TO THE WORK AND A HAZARD TO KEEP AWARE OF DURING CONSTRUCTION. 6~ W WATER LINE
PS PUMP STATION
9. CONTRACTOR SHALL SECURE THE SITE WHEN NOT PRESENT TO ELIMINATE SITE HAZARDS, MAINTAIN —— GATE VALVE
PUBLIC SAFETY AND PROTECT THE WORK, MATERIALS AND EQUIPMENT AGAINST THEFT AND P3| POUNDS PER SQUARE INCH
VANDALISM. CONTRACTOR SHALL PROVIDE TEMPORARY SECURITY FENCING AROUND WORK AREAS — = CHECK VALVE PVC POLYVINYL CHLORIDE PIPE
AND SAFETY HAZARDS AND SHALL COVER EXCAVATION IN ROADS WITH H—20 RATED STEEL TRAFFIC S| SEWER LATERAL
PLATES WHEN EXCAVATIONS REMAIN OPEN AND ARE UNATTENDED. —ped FIRE HYDRANT
SS STAINLESS STEEL/SANITARY SEWER
, —u
10. LIMITED ON—SITE STAGING AND PARKING AREAS WILL BE DESIGNATED BY CCWD FOR CONTRACTOR'S DOUBLE SERVICE
USE. CONTRACTOR SHALL SECURE AT HIS OWN EXPENSE ADDITIONAL OFF—SITE STAGING AND % SSE SEWER SERVICE EASEMENT
PARKING AREAS AS MAY BE NEEDED. CONTRACTOR SHALL NOT STORE MATERIALS OR EQUIPMENT R SINGLE SERVICE
OR PARK VEHICLES WHERE IT VIOLATES ANY ORDINANCE, OBSTRUCTS ACCESS TO PRIVATE WLE WATER LINE EASEMENT
PROPERTY, INTERFERES WITH TRAFFIC, EMERGENCY VEHICLES, PEDESTRIANS OR OTHER PUBLIC USE AVV AIR/\/AC VALVE O.C. ON CENTER
OF THE RIGHT—OF—WAY. BEFORE STAGING MATERIALS, EQUIPMENT OR PARKING VEHICLES ON — E W EACH WAY
PRIVATE PROPERTY, CONTRACTOR SHALL PROVIDE TO CCWD COPY OF WRITTEN PERMISSION FROM END CAP AR
THE PROPERTY OWNERS. DIP DUCTILE IRON PIPE
11. THE CONTRACTOR SHALL OBTAIN ENCROACHMENT PERMITS FOR CONSTRUCTION WITHIN COUNTY PRESSURE REDUCING STATION GV GATE VALVE
ROAD OR STATE HIGHWAYS AND SHALL COMPLY WITH ALL PERMIT CONDITIONS.
B PRESSURE RELIEF VALVE BFV BUTTERFLY VALVE
12. CONTRACTOR SHALL PROVIDE TRAFFIC CONTROL ACCORDING TO MANUAL OF TEMPORARY TRAFFIC PS SUMPING STATION CV CHECK VALVE
CONTROLS FOR CONSTRUCTION AND MAINTENANCE WORK ZONES (A.K.A. CALIFORNIA MUTCD, PART —m— G 0.0 OUTSIDE DIAMETER
6) AND SHALL PROVIDE ALL TRAFFIC CONTROL DEVICES, CONSTRUCTION SIGNS, WARNING LIGHTS, STORAGE TANK e
FLASHING ARROW SIGNS, DELINEATORS AND BARRICADES. FLAGGERS SHALL BE PROVIDED BY |.D. INSIDE DIAMETER
CONTRACTOR AS NEEDED TO ASSURE ORDERLY AND SAFE TRAFFIC FLOW. CONTRACTOR SHALL
KEEP AT LEAST ONE TRAFFIC LANE OPEN DURING WORKING HOURS AND TWO LANES (ONE IN EACH —&X— SAMPLE STATION DIA./®  DIAMETER
DIRECTION) OPEN AT ALL OTHER TIMES. DRIVEWAYS AND ACCESS ROADS SHALL BE OPEN AND REDUCER FCA FLANGE COUPLING ADAPTER
UNOBSTRUCTED FOR USE BY PRIVATE PROPERTY OWNERS. v cu COPPER
13. PRIVATE AND PUBLIC PROPERTY INCLUDING BUT NOT LIMITED TO LIVESTOCK, TREES, SHRUBS, DRAWING INDEX ARV AR RELEASE VALVE
WALLS, LANDSCAPING, PAVING, ROADS, DRIVEWAYS, MAIL BOXES, POLES, FENCES, SIGNS, SURVEY
MARKERS, MONUMENTS, PROPERTY CORNERS, BUILDINGS, STRUCTURES, VEHICLES, DRAINAGES, CAV COMBINATION AIR VALVE
CULVERTS, CONDUITS AND UTILITIES SHALL BE PROTECTED DURING CONSTRUCTION AT NO EXTRA FE FINISHED FLOOR
COST AND, IF DAMAGED OR INJURED, SHALL BE REPLACED OR RESTORED BY CONTRACTOR TO A SHEET# TITLE .
CONDITION AS GOOD, OR BETTER, AS WHEN ENTERING UPON THE WORK. NO EXTRA PAYMENT WILL TOW. TOP OF WALL

BE MADE TO CONTRACTOR. B.O.F. BOTTOM OF FOOTING

14. FOR TRENCHES AND EXCAVATION FIVE (5) FEET AND GREATER IN DEPTH INTO WHICH WORKERS 1 COVER SHEET
ENTER THE CONTRACTOR SHALL SUBMIT PLANS USING STANDARD METHODS AND PROVIDE SHEETING,
SHORING AND BRACING IN ACCORDANCE WITH CALIFORNIA LABOR CODE AND DEPARTMENT OF 2 GENERAL NOTES & ABBREVIATIONS
INDUSTRIAL RELATIONS CONSTRUCTION SAFETY ORDERS AND PERMIT REQUIREMENTS. SAFETY PLAN
SHALL MEET MINIMUM REQUIREMENTS OF THE CONSTRUCTION SAFETY ORDERS SECTIONS 1539 3 PLAN & PROFILE DOWNTOWN STA 0+00 - 16+00
—1543. 4 PLAN & PROFILE DOWNTOWN STA 16+00 - 32+00
15. CCWD WILL RETAIN A QUALIFIED LAB TO COLLECT CONCRETE CYLINDERS, CHECK CONCRETE SLUMP 5 PLAN & PROFILE DOWNTOWN STA 32+00 - 48+00
AND PERFORM BACKFILL COMPACTION TESTS. CONTRACTOR SHALL NOTIFY CCWD AT LEAST THREE
(3) WORKING DAYS BEFORE FINAL DATE AND TIME OF CONCRETE (OR BACKFILL) PLACEMENT. 6 PLAN & PROFILE DOWNTOWN STA 43+00 - 58+00
gggggéa%s%mu TEMPORARILY HALT HEAVY EQUIPMENT TO ALLOW PERSONNEL SAFE ACCESS TO 7 PLAN & PROFILE DOWNTOWN STA 58+00 - 64+93 END
16. AT LEAST TWO \;VEEKS IN ADVANCE, THE CONTRACTOR SHALL SUBMIT A DETAILED PLAN, PROCEDURE 8 PLAN & PROFILE BUMMERVILLE TANK FEED LINE STA 29+36 - 36+79 END
" AND SCHEDULE FOR MAKING EACH SHUTDOWN. THE CONTRACTOR SHALL CAREFULLY PREPARE FOR 9 BUMMERVILLE TANK SITE PLAN
EACH SHUTDOWN, VERIFYING THAT ALL NECESSARY MATERIALS AND EQUIPMENT ARE READILY
AVAILABLE AT THE JOB SITE AND FITTINGS HAVE BEEN PRE—ASSEMBLED TO THE EXTENT POSSIBLE,
CLEANED AND SWABBED WITH A CHLORINE SOLUTION FOR DISINFECTION. THE CONTRACTOR SHALL
NOT OPEN/CLOSE EXISTING SYSTEM VALVES UNLESS UNDER THE DIRECT SUPERVISION OF A CCWD
REPRESENTATIVE PRESENT AT THE JOB SITE.
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\ GENERAL NOTES:
\ CONTRACTOR SHALL DEMOLISH AND REMOVE EXISTING REDWOOD TANK AND EXISTING
6" CLASS 2 CONCRETE TANK PADS. CONTRACTOR SHALL MAINTAIN WATER SERVICE FROM EXISTING
REDWOOD TANK UNTIL AFTER THE NEW TANK IS COMPLETED, TESTED, DISINFECTED AND
AGGR. BASE READY FOR SERVICE.
\ CONTRACTOR SHALL PROVIDE TO FINISH ROAD SURFACE AROUND PERIMETER OF TANK (AS
SHOWN) A B—INCH LAYER OF CLASS 2 AGGR. BASE COMPACTED TO 95% RELATIVE
d COMPACTION PER ASTM METHOD D1557.
@)
-9 ROCK SLOPE PROTECTION (RIP RAP) SHALL BE NO.3 GRADING FOR METHOD ‘B’
5 PLACEMENT IN ACCORDANCE WITH SECTION 72 OF THE STATE STANDARD SPECIFICATIONS.
AREAS TO HAVE RIP RAP SHALL BE EXCAVATED TO REQUIRED DEPTH AND LINED WITH
FILTER FABRIC BEFORE PLACING RIP RAP.
EXCAVATION FOR TANK RINGWALL FOOTING SHALL BE FOUNDED ON A LEVEL, FIRM, STABLE
SUBGRADE WITH UNIFORM PROPERTIES. EXCAVATION SHELL BE KEPT DRY, CLEAN, AND
FREE OF ROOTS, DEBRIS, MUD AND OTHER UNSUITABLE CONDITIONS. THE SUBGRADE
SHALL BE UNIFORM AROUND THE TANK PERIMETER AND HAVE A RELATIVE DENSITY OF
98% TO 100% PER ASTM D1557. TWO WEEKS IN ADVANCE THE CONTRACTOR SHELL
SCHEDULE DATE AND TIME FOR GEOTECHNICAL ENGINEER (RETAINED BE DISTRICT) TO
INSPECT THE FOUNDATION EXCAVATION. CONTRACTOR SHALL NOT CONTINUE WITH
PLACEMENT OF REBAR, FORMWORK, OR CONCRETE UNTIL SUBGRADE CONDITION IS
PLAN VlEW ACCEPTABLE TO DISTRICT.
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NOTES:
1. TANK, FOUNDATION AND ACCESSORIES SHALL BE DESIGNED, FABRICATED AND ERECTED IN ACCORDANCE WITH 2. CONCRETE SHALL CONFORM TO SECTION 90 OF STATE STANDARD SPECIFICATION AS FOLLOWS: 4. CONTRACTOR PREPARE STEEL SURFACES AND PAINT TANK ACCORDING TO AWWA D102-06; INTERIOR AND
AWWA D100—05 SPECIFICATIONS AND THE FOLLOWING CRITERIA: EXTERIOR PAINT COLORS SHALL BE SELECTED AND APPROVED BY CCWD; THE FOLLOWING COATING SYSTEMS
A. MIX DESIGN OR APPROVED EQUAL SHALL BE USED:
A. GENERAL DESIGN CALTRANS DESIGNATION....cvovevevr) CLASS 2
DIAMETER e 24 FEET CEMENT CONTENT ..o MINIMUM 590#/CY TYPE—II PORTLAND CEMENT A. INSIDE_COATING SYSTEM (13—MILS DFT TOTAL)
SHELL HEIGHT o+, 24 FEET POZZOLANIC FLY ASH.ooooeeerernenn. SUBSTITUTE MAXIMUM 15% BY WEIGHT OF CEMENT CONTENT SURFACE PREPARATION........... SSPC—SP10/NACE 2 NEAR—WHITE BLAST CLEANING
CAPACITY (NOMINAL).cv.vvsseeee, 80,000 GALLONS AGGREGATE GRADING ... eeoeeeeverere. 1”7 MAX COMBINED AGGREGATE (AS TABULATED IN STANDARD) PRIMER - oveeoeoeeoeeeee 3.0 MILS DFT, TNEMEC 91—H20 OR 94—H20 HYDRO—ZINC
CORROSION ALLOWANCE................... 1/16=INCH (IN CONTACT AND NOT IN CONTACT WITH WATER) WATER /CEMENT RATIO...................... MAXIMUM 0.5 INTERMEDIATE. ..o, 5.0-MILS DFT, TNEMEC N140 POTA—POX PLUS
OVERFLOW RATE............ 2,000 GAL/MIN WATER FLOW SLUMP 27 MIN TO 47 MAX FINISH. 5.0-MILS DFT, TNEMEC N140 POTA—-POX PLUS
AIR VENTING RATE..vovoveeereen. 2,000 GAL/MIN WATER FLOW ENTRAINED AIR..ooovovoveveseeeeee 4% + 1%
ROOF <. e e, KNUCKLE TYPE, SELF SUPPORTING OR WITH A CENTRAL COLUMN COMPRESSIVE STRENGTH...ovrvreven.... 3,700—PSI @ 28-DAYS B. OUTSIDE COATING SYSTEM (10—MILS DFT TOTAL)
SURFACE PREPARATION............ SSPC—SP—6/NACE 3 COMMERCIAL BLAST CLEANING
B. LOADS & SEISMIC PARAMETERS B. PLACEMENT PRIMER ..o, 3.0 MILS DFT, TNEMEC 91—H20 OR 94—H20 HYDRO—ZINC
SNOW  LOAD. ..o, 50 LBS/SF DELIVER AND PLACE READY—MIX WITHIN 90—MINUTES AND BEFORE 300—REVOLUTIONS AFTER FIRST ADDING WATER TO INTERMEDIATE ..o 4.0-MILS DFT, TNEMEC N7140 POTA—POX PLUS
SOIL BEARING CAPACITY oot 3,000—PSF MIX; CONSOLIDATE USING A MECHANICAL VIBRATOR. FINISH. ov v, 3.0-MILS DFT, TNEMEC 1075 ENDURA—SHIELD I
SEISMIC USE GROUP. ..ottt I (1e=1.5)
SITE CLASS ettt CLASS 'C’ C. REINFORCING STEEL
SHORT PERIOD (0.2—SEC) RESPONSE ACCELERATION (S8)....co........ 0.458 g REBAR SHALL BE ASTM AB15, GRADE 60.
SHORT PERIOD SITE COEFFICIENT (Fa). oo Iz 5. TANK SHELL PIPING CONNECTIONS SHALL BE FABRICATED WITH STANDARD WEIGHT (SCHEDULE 40) STEEL PIPE WITH ANSI 150#
LONG PERIOD (1.0—SEC) RESPONSE ACCELERATION (ST).coiiei., 0.191 g CUANGES DR AWWA C207 CLase D FLANGES
LONG PERIOD SITE COEFFICIENT (FV).ieieieeeeeseseeeeoeeeeeeeeeeeee. 1.6 : ‘
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Letter from Domenichelli and Associates, Inc. documenting West Point
Water Distribution System Project Readiness (October 2006)



DOMENICHELLI AND ASSOCIATES, INC.
~— CIVIL ENGINEERING

N

October 17, 2006

Ed Pattison

Calaveras County Water District
Post Office Box 846

San Andreas, CA 95249

Subject: West Point Water Distribution System Project Readiness
Dear Mr. Pattison,

This letter is to address the issue of project readiness for the West Point Water Distribution System
Improvement project. The project includes replacing an existing undersized and dilapidated pipeline
running from the treatment plant to the West Point Distribution system. Replacement and upsizing of this
pipeline will greatly increase the capacity of the system to supply fire flows. This pipeline is a vital
component of the system and an important first step to fixing the problems with the West Point water
distribution system. In order to prepare for the project Calaveras County Water District (CCWD) has
developed the following engineering and environmental documents.

1. Preliminary Engineering Report (PER). A PER has been prepared for the West Point Water
Distribution System Improvement project. This report includes water distribution system
modeling to determine which pipes need to be replaced to meet fire flow requirements and to
determine new pipe sizes. The report includes a description of existing facilities, an evaluation of
project alternatives, a description of the proposed project, an engineer’s estimate of probable costs,
and a capital recovery analysis.

2. Environmental Checklist. As part of the PER an environmental checklist was developed. The
checklist summarizes the findings of impacts in the initial research and site reconnaissance work.
This checklist is similar to the checklist required in the CEQA process under initial studies.

3. Preliminary project plans and specifications. Preliminary project plans include alignments of
the proposed pipelines and standard details. Preliminary specifications for the project were also
compiled.

Development of the above engineering and environmental documents demonstrate CCWD'’s readiness to
proceed with the West Point Water Distribution System Improvement project. Provided as attachments to
this letter are a preliminary cost estimate developed for the PER, a timeline for completion of the project
and a list of eligible bidders for construction.

If you have any questions regarding the information provided please feel free to give me a call at (916)
933-1997.

—

Singerely, / ]
AT

J h Domenichelli, P.E.
President
Domenichelli and Associates, Inc.

1107 Investment Boulevard, Suite 145 El Dorado Hills, CA 95762 [916] 933-1997 [916] 9334778 Fax



DOMENICHELLI AND ASSOCIATES, INC.
CIVIL ENGINEERING

ATTACHMENT A —-COST ESTIMATE FOR DOWNTOWN WEST POINT
DISTRIBUTION SYSTEM IMPROVEMENTS

Overall Cost Estimate for Pipeline Replacement from Treatment Plant to the West Point Distribution System

Estimated Estimated
Element Description Quantity m Unit Price (installed)

Materials/Installation

Pipeline
12-inch Pipe 3,800 LF $100 $380,000
Valves, Installed
Along the 12-inch Pipe 13 EA $1,800 $23,400
Pavement Replacement
Along the 12-inch Pipe 3,800 LF $12.50 $47,500
Service Connections 30 EA $1,100 $33,000
Materials/Installation subtotal = $483,900
Planning/Design/Engineering 1 LS $50,000
Environmental Documentation 1 LS $50,000
Fees 1 LS $5,593
Local Government Approvals 1 LS $1,460
Other: Admin/Legal 1 LS $12,892
SUBTOTAL = $119,945
TOTAL ESTIMATED COST = $603,845

1107 Investment Boulevard, Suite 145 El Dorado Hills, CA 95762 [916] 933-1997 [916] 933-4778 Fax



DOMENICHELLI AND ASSOCIATES, INC.
CIVIL ENGINEERING

ATTACHMENT B - COMPLETION SCHEDULE FOR DOWNTOWN WEST POINT DISTRIBUTION SYSTEM
IMPROVEMENTS

Phase 1 Improvements Month 1 ‘ Month 2 ‘ Month 3 ‘ Month 4 ‘ Month 5 Month 6 Month 7 Month 8 Month9 | Month10 | Month11 | Month12 | Month13 | Month 14

Final engineering plans
and specifications

Permitting/Environmental
documentation

Bidding process

Construction

NOTE: This project schedule is relative starting from the time project funding is secured. Project completion is estimate to take 14-
months from the time project funding is secured to the end of construction.

1107 Investment Boulevard, Suite 145 El Dorado Hills, CA 95762 [916] 933-1997 [916] 933-4778 Fax



DOMENICHELLI AND ASSOCIATES, INC.
CIVIL ENGINEERING

ATTACHMENT C—-LIST OF ELIGIBLE BIDDERSFOR CONSTRUCTION

The following list of contractors are eligible to bid on construction of the downtown West Point
distribution system improvements project.

Syblon Reid — Folsom, CA

Mozingo Construction, Inc., Sonora, CA

Pfister Excavating, Inc., Vallgo, CA

T & S Construction Co, Inc., Sacramento, CA
Ford Construction Co., Inc., Murphys/Lodi, CA
K. J. Woods Construction, Inc., San Francisco, CA
Floyd Johnston Construction Co., Inc., Clovis, CA
Twain Harte Construction Co., Twain Harte, CA
Ranger Pipelines, Inc., San Francisco, CA

10 RCS Associates, San Leandro, CA

11. IMB Construction, Inc., San Francisco, CA

12. Cdlifornia Trenchless, Inc., Hayward, CA

WooNoU~wWNE
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Letter from U.S. Department of Agriculture to Calaveras County Water
District summarizing USDA Rural Development Funding Award
(December, 2010)



12/17/2010 FRI 16:58 FAX 15307925841 doo1

cc: Joone

Commitrad ta The futune ¢ rurisl cummunities,

United States Department of Agriculture
Rural Development
Califormia
www.riurdev.usda.govica

December 17, 2010

Mr. Ed Pattison

Calaveras County Water District
423 East Charles Street

San Andreas, CA 95249-9002

Dear Mr. Pattison:

The USDA Rural Development has committed $3.29 million loan and $1million in grant
funds for water system improvements in West Point.

Due to the low income in the area, we would be willing to reduce our loan amount by any
grant funds you receive.

We look forward to working with you in the future.

Sincerely,

ANICE L. WADDELL
Community Programs Director

430 G Street » Agency 4169 » Davis, CA 95616
Phone: (530) 792-5800 » Fax: (530) 792-5837 » TDD: (530) 782-5848
Committed to the futurs of rurs! communities

Rural Development is an Equal Opportunity Lender, Provider, and Employer. Complaints of diserimination shouild be sent
to USDA, Diractor, Office of Civil Rights, Washington, D. C. 20250-9410



Resolution 2008-24, executed by Calaveras County Water District Board
of Directors authorizing General Manager to execute and implement
funding agreement with USDA (Calaveras County Water District, March
2008)



RESOLUTION NO. 2008 - 24

A RESOLUTION OF THE BOARD OF DIRECTORS OF THE
CALAVERAS COUNTY WATER DISTRICT
AUTHORIZING THE GENERAL MANAGER TO BE SIGNATORY TO A
UNITED STATES DEPARTMENT OF AGRICULTURE — RURAL DEVELOPMENT
LOAN AGREEMENT AND TO CARRY OUT LOAN REQUIREMENTS AS OUTLINED
IN THE ATTACHED LETTER OF CONDITIONS

WHEREAS, the Calaveras County Water District staff submitted a grant/loan application
to the United States Department of Agriculture — Rural Development to fund water
distribution system improvements in West Point; and

WHEREAS, a 2004 engineering analysis shows the water distribution system contains
serious deficiencies and does not meet California Fire Code standards for fire flow; and

WHEREAS, water distribution system improvements will improve fire fighting capability
and the Health and Safety of the entire community, as well as conservation of water and
a cost reduction to the District for treatment and delivery of water to the community.

NOW, THEREFORE, BE IT RESOLVED the Board of Directors of CALAVERAS
COUNTY WATER DISTRICT authorizes signatory authority to the General Manager, or
his designee, to execute documents to enter into a United States Department of

Agriculture — Rural Development loan agreement and to carry out loan requirements as
outlined in the attached letter of conditions.

BE IT FURTHER RESOLVED the Board of Directors of CALAVERAS COUNTY

WATER DISTRICT does hereby approve the Loan Resolution (RUS Bulletin 1780-27)
attached hereto and made a part hereof.

PASSED AND ADOPTED this 12th day of March 2008 by the following vote:

AYES: Directors Rich, Underhill, McCartney, and Dean

NOES: None
CALA%OUN WATER DISTRICT
/
A S| -

ABSTAIN: None
Robert T. Dean

ABSENT: Director Davidson
President of the Board of Directors

ATTEST:

Mona Walker
Clerk to the Board



Letter from Domenichelli and Associates, Inc. documenting West
Point/Bummerville/Wilseyville Water Distribution System Code
Deficiencies (July 2005)



DOMENICHELLI & ASSOCIATES
CIVIL ENGINEERING

July 27, 2005

Ed Pattison

Calaveras County Water District
Post Office Box 846

San Andreas, CA 95249

Subject: West Point/Bummerville/Wilseyville Water Distribution System Code Deficiencies

Dear Mr. Pattison,

The West Point/Bummerville/Wilseyville communities, including a Native American Reservation are
quite rural and located in heavily wooded areas subject to high fire danger potential. Based on system
modeling for the subject water distribution system, significant deficiencies were identified relative to
system pressure requirements and delivery of adequate fire protection flows.

Per the California Fire Code, Division I fire protection flows, and the type and sizes of existing
structures within the study area, major deficiencies in residual pressures were found for both commercial
and residential users. At several hydrant locations, providing the recommended fire flow of 1000gpm
actually resulted in negative system pressures. Some locations could not even deliver 50gpm while
maintaining standard residual pressure (20psi). Most of the problems are due to inadequate pipe sizes
throughout the system, with under capacity pumping facilities adding to the problems. In addition to the
pressure concerns, hydrant spacing is also an issue for much of the developed areas. These conditions are
not in compliance with the State Fire Code regulations.

Other obvious deficiencies relate to undersized minor lateral lines. As shown on Figure 1 of the April
West Point Water System Master Plan, there exists several 1 and 2-inch lateral pipelines which serve
multiple residences. During maximum demand periods, pressures near the end of these laterals drop well
below acceptable levels, resulting in actual loss of useable water supply and frequent complaints to the
District.

The West Point/Bummerville/Wilseyville area has very low protection from fire danger and many
substandard pipelines for typical water supply services. These water distribution system deficiencies pose
a very real danger to property and health of the people living within these communities. We recommend
that these problems be addressed as soon as possible.

Please give me a call if you have any questions.

—

Sin%, ( / )

le ¥
Jg€ Domenichelli, PE
Owner
Domenichelli & Associates

1107 Investment Boulevard, Suite 145 El Dorado Hills, CA 95762 [916] 933-1997 [916] 9334778 Fax



Letter from Senator Feinstein and Congressman Lungren supporting
CCWD'’s application for financial assistance under the USDA Rural
Development Funding Program (May 2005)



Congress of the United States
Thlaghington, WL 20515

May 4, 2005

The Honorable Michael Johanns
Secretary of Agriculture

1400 Independence Ave., SW
Washington, DC 20250

Dear Secretary Johanns:

We write to express our support for the Calaveras County Water District’s
application for financial assistance through the Department’s Rural Utilities Service. As
you know, both the House and Senate Appropriations Committee Reports on the FY 2005
Agriculture Appropriations bill express support for the District’s request.for financial
assistance.

The small rural communities that make up the District’s West Point Service Area
— West Point, Wilseyville, and Bummerville — are faced wit‘h'una ffordable water system
replacement costs for aging supply and distribution systems. This infrastructure is
critical to health, safety, and existence of these communities, and also serves a local
Native American Reservation. Funding for these improvements is needed to assist in the
upgrade, reconstruction, and repair of water system infrastructure critical for basic water
pressure and fire flow in the low income area. It also will fund the replacement of
dilapidated water storage tanks, which compromise the water supply for these residents.

In light of the critical needs facing the Calaveras County Water District, and
Congress’ stated priority for this project, we request that the Department give favorable
consideration to the District’s request for assistance and fund its grant/loan application
for water supply for the West Point Service Area.

Sincerely,

Dianne Feinstein Danicl E. Lungren
United States Senator Member of Congress

cc: Janice Waddell, Community Programs Dircctor; Davis, CA

PRIMTED Of RECYCLED PAFER



Preliminary Engineering Report (Calaveras County Water District, May
2005)



Project Planning Area

Location

Calaveras County is located on the eastside of the Central Valley of California and encompasses
approximately 1,028 square miles of land, stretching across more than 50 miles of valleys,
foothills, and mountain peaks. The topography ranges from approximately 200 feet above mean
sea level (ft-mdl) in the northwestern region of the County, to a peak height of 8,170 ft-msl near
Alpine County. See attached topographic map showing the project area.

The communities of West Point, Wilseyville and Bummerville are located in the northeastern
portion of the county in the sparsely populated higher foothills. The topography ranges from
approximately 2,500 feet in Wilseyville to 3,200 feet in Bummerville. Mild summers and cold
winters characterize the region, with temperatures ranging from the low 20's to the middle 80's.
Snow accounts for alarge percentage of the precipitation in the watersheds supplying the study
area.

In the fall of 1946 Calaveras County Water District (CCWD) was organized under the laws of
the State of California as a public agency for the purpose of developing and administering the
water resources in Calaveras County. CCWD filed for the development of the water resources
within Calaveras County on March 24, 1947. Thisfiling was for the use of the Middle and South
Forks of the Mokelumne River, the Calaveras River, and the North Fork of the Stanislaus River.
The filing initiated the preserving of the water rights and resources of Calaveras County being a
"County of Origin". Calaveras County, being a"County of Origin" with respect to water rightsin
California, enjoys certain protections regarding the use of water originating in the County.
Calaveras County Water District (CCWD) owns and operates the domestic water system in West
Point, Wilseyville, Bummerville and part of Sandy Gulch.

5/6/2005 1 Preliminary Engineering Report
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Figure 1. Overall location map
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Environmental Resources Present

Background and Findings

The environmental review and environmental checklist contained in this section correspond with
the general guidance found in Appendix G of the California Environmental Quality Act (CEQA)
Guidelines (Guidelines). Several resources were consulted to obtain information to complete the
evaluation and checklist, among them the General Plan for Calaveras County, environmental
documentation for the West Point Water Treatment Plant improvement project and public
databases (a complete list of referencesislocated at the end of this report).

Generally speaking, the maintenance and repair projects proposed in this Feasibility Report
would have no impact, or aless than significant impact on most of the topical areasincluded in
the environmental checklist. 1n some cases, mitigation would be required to reduce potential
impacts to less than significant levels. Overall, the project is expected to have beneficial impacts
to the rural communities that have inadequate water storage, delivery systems, and fire fighting
capabilities. Thetwo topical areas from the checklist that could potentially have the greatest
environmental impacts are the areas of biological and cultural resources. The impacts and
recommendations for mitigating those impacts are described below.

Biological Resources

The vegetation in the project study area consists mainly of Sierran Mixed Conifer Forest as
described by Holland (1986). The Sierran Mixed Conifer Forest occurs from the west side of the
Sierra Nevadato the east side further north. This community rangesin elevation from
approximately 3000 — 6000 ft in the northern part of the range, and from 5000 — 7000 ft in the
southern part of the range. The dominant species is ponderosa pine (Pinus ponderosa), with
Douglas fir (Pseudotsuga menzesii) and black oak (Quercus kellogii) of almost equal
importance. The understory is dominated by mountain misery (Chamaebatia foliolosa) and
Ceanothus spp.

The California Natural Diversity Data Base (CNDDB) was consulted for known occurrences of
any Specia Status Species or habitats, and two field surveys were conducted for biological
resources, paying specia attention to habitat for Special Status Species. Specia Status Species
are defined as those species that are listed by the Federal government as threatened or
endangered under the Federal Endangered Species Act (FESA), or by the State of Californiaas
rare, threatened or endangered under the California Endangered Species Act (CESA), or by
either the federal or state government(s) as a Species of Special Concern, or a plant species
included on the California Native Plant Society (CNPS) 1B list. No records of any Special
Status Species were found for the project area, although nesting habitat for both the Northern
Goshawk and Sharp-shinned Hawk were indicated for the Devils Nose quadrangle in Calaveras
County. No Special Status Species (plant or animal) were found during the field surveys, and it
was determined that the project area was unlikely to harbor nesting habitat for these two bird
species. The portion of the proposed project that would have the greatest effect on biological
resources is the replacement of the pipeline from Bear Creek to the Regulating Reservoir, which
was constructed in 2004/2005. The pipe replacement follows the same disturbed alignment as
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the existing pipeline, and the majority of the trees (Douglas Fir and Ponderosa Pine) growing
along the pipeline route are under 6” diameter (indicating that they have grown since the pipeline
was installed), it was determined that the project would not affect nesting habitat for either bird
species. However, it was recommended that any tree removal be conducted outside of the
nesting season, in order to eliminate any potential impacts to nesting birds.

Potential habitat does exist in Bear Creek and the Middle Fork of the Mokelumne River for the
Foothill Y ellow-legged Frog (Rana boylii), a Federal Species of Concern and a State Species of
Specia Concern. In order to eliminate potential impacts to the foothill yellow-legged frog, it is
recommended that surveys for the frog be conducted by a qualified biologist prior to any
construction activities along Bear Creek and the Middle Fork of the Mokelumne River, and that
exclusion fencing be installed around the project area near those streams to keep any frogs out of
the construction zone. It isalso recommended that a biologist familiar with this species be onsite
while exclusion fencing is installed.

The biological surveys were conducted in July, after the blooming period for two rare plant
species, Stebbin’s lomatium (Lomatium stebbinsii) and pansy monkeyflower (Mimulus
pulchellus), which have been documented in the Devils Nose or West Point USGS quadrangles.
Stebbin’s lomatium is listed on the CNPS 1B list, and is also a Federa Species of Concern.
Pansy monkeyflower islisted on the CNPS 1B list, and as such, is considered to be a Special
Status Species and subject to consideration under the California Environmental Act (CEQA). It
is therefore recommended that focused surveys for these two species be conducted in the project
areaduring their blooming periods (March-May for the Stebbin’s lomatium and May-July for the
pansy monkeyflower) prior to any construction activities.

Cultural Resources

A review of the available information on Cultural Resources was conducted for the proposed
project. The proposed project has a moderate to high potential for prehistoric and/or historic
resources. It isrecommended that further study be undertaken at specific project sites prior to
construction of the project. It is also recommended that a qualified archeologist be consulted
regarding Best Management Practices to be followed during the construction phase of the
project. These measures will be matured with additional language and incorporated into each
repair project’s specifications as they are developed. A work plan and cost estimate will be
prepared for such mitigation as the situation warrants.

Environmental Checklist

The following environmental checklist required by the grant application process summarizes the
findings of impactsin theinitial research and site reconnaissance work. This checklist is similar
to the checklist required in the CEQA process under initial studies.

5/6/2005 4 Preliminary Engineering Report



local projects construction loan 45
ENVIRONMENTAL IMPACT CHECKLIST:

Potentially
Significant
Impact
I. LAND USE AND PLANNING. Would the
proposal:
a) conflict with general plan designation or zoning? ]
(1)
b) conflict with applicable environmental plans or ]
policies adopted by agencies with jurisdiction
over the project? (1)
¢) be incompatible with existing land use in the ]
vicinity? (1a)
d) affect agricultural resources or operations (e.g., ]
impacts to soils or farmlands, or impacts from
incompatible land uses)? (Ia, 1)
€) disrupt or divide the physical arrangement of an ]
established community (including alow-income
or minority community)? (Ia, 11)
[I. POPULATION AND HOUSING. Would the
proposal:
a) cumulatively exceed official regional or local ]
population projections? (I1)
b) induce substantial growth in an area either ]
directly or indirectly (e.g., through projectsin an
undevel oped area or extension of magjor infra-structure)?
(1)
c) displace existing housing, especially affordable ]
housing? (la, 1)
[1l. GEOLOGIC PROBLEMS. Would the proposal
result in or expose people to potential impacts involving:
a) fault rupture? (g, j) ]
b) seismic ground shaking? (1g) ]
¢) seismic ground failure, including liquefaction? (1g) ]
d) seiche, tsunami, or volcanic hazard? (I1) ]

Potentially
Significant
Unless
Mitigation
Incorporated

[

[

O O 0 0

Lessthan
Significant
Impact

[

[

O O 0 0

No Impact

X

X

X X X X



€) landdlides or mudflows? (g, 1)

f) erosion, changes in topography or unstable soil
conditions from excavation, grading, or fill?

(1g, 1)

g) subsidence of land? (lg, I1)

h) expansive soils? (Ig, I1)

i) unique geologic or physical features? (I1)

V. WATER. Would the proposal result in:

a) changes in absorption rates, drainage patterns, or
the rate and amount of surface runoff? (1)

b) exposure of people or property to water-related
hazards such as flooding? (11)

¢) discharge into surface waters or other alteration
of surface water quality (e.g., temperature,
dissolved oxygen or turbidity? (11)

d) changes in the amount of surface water in any
water body? (11)

€) changesin currents, or the course of direction of
water movements? (1)

f) change in the quantity of ground waters, either
through direct additions or withdrawals, or
through interception of an aquifer by cuts or

excavations or through substantial loss of ground-water

recharge capability? (11)

g) atered direction of rate of flow of groundwater?
(In

h) impacts to groundwater quality? (11)

Potentially
Significant
Impact

[
[

O 0O O

Potentialy
Significant
Unless
Mitigation
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[
[
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Impact

X
X

O 0O O

No Impact

X X X



i) substantial reduction in the amount of groundwater
otherwise available for public water supplies?

(In
V. AIR QUALITY. Would the proposal:

a) violate any air quality standard or contribute to
an existing or projected air quality violation?

(I

b) expose sensitive receptors to pollutants?

(I

c) ater air movement, moisture, or temperature, or
cause any change in climate? (I1)

d) create objectionable odors? (1)

V1. TRANSPORTATION/CIRCULATION. Would
the proposal result in:

a) increased vehicle trips or traffic congestion?
(In

b) hazards to safety from design features (e.g., sharp
curves or dangerous intersections) or incompatible
uses (e.g., farm equipment)? (11)

C) inadequate emergency access or access to nearby
uses?(I1)

d) insufficient parking capacity onsite or offsite?

(In

€) hazards or barriers for pedestrians or bicyclists?

(I

f) conflicts with adopted policies supporting aternative

transportation (e.g., bus turnouts, bicycle
racks)?(I)

g) rail, waterborne, or air traffic impacts?(11)

Potentially
Significant
Impact

[

L]
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Incorporated

[

L]

0O o o O

Lessthan
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Potentially
Significant
Impact

VII. BIOLOGICAL RESOURCES. Would the proposal
result in impactsto

;a) endangered, threatened, or rare species or their ]
habitats (including but not limited to plants, fish,
insects, animals, and birds)? (1)

b) locally designated species (e.g., heritage trees)?
(In

c) locally designated natural communities (e.g., oak
forest, coastal habitat, etc.)? (I1)

d) wetland habitat (e.g., marsh, riparian, and vernal
pool)? (1)

d) wildlife dispersa or migration corridors?

(I

VIIl1.ENERGY AND MINERAL RESOURCES. Would
the proposal:

0O oo o O

L]

a) conflict with adopted energy conservation plans?

(In

b) use nonrenewabl e resources in awasteful and ]
inefficient manner? (I1)

c) result in the loss of availability of a known ]
mineral resource that would be of future value to
the region and the residents of the State?

(1d,j)
IX. HAZARDS. Would the proposal involve

a) arisk of accidental explosion or release of hazardous ]
substances (including, but not limited to, ail,
pesticides, chemicals, or radiation)? (1)

b) possible interference with an emergency response ]
plan or emergency evacuation plan? (11)

¢) the creation of any health hazard or potentia ]
health hazard? (11)

Potentialy
Significant
Unless
Mitigation
Incorporated

0O oo o O

L]
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Impact
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X O X X
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d) exposure of people to existing sources of potential
health hazards? (11)

€) increased fire hazard in areas with flammable
brush, grass, or trees? (1)

X. NOISE. Would the proposal result in:
a) increasesin existing noise levels? (11)

b) exposure of people to severe noise levels?

(1)

XI. PUBLIC SERVICES. Would the proposal have an
effect upon, or result in a need for new or altered
government services in any of the following areas:

a) fire protection? (I1)

b) police protection? (I1)

¢) schools? (1)

d) maintenance of public facilities, including roads?

(1)

€) other government services? (1)

XII.UTILITIESAND SERVICE SYSTEMS. Would the
proposal result in a need for new systems or supplies, or
substantial alterationsto the following utilities:

a) power or natural gas? (I1)

b) communications systems? (11)

c) local or regional water treatment or distribution
facilities? (I1)

d) sewer or septic tanks? (1)

€) storm water drainage? (I1)

Potentially
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[

[
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[
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f) solid waste disposal ? (I1)

g) local or regiona water supplies? (1)

XI11. AESTHETICS. Would the proposal:

a) affect a scenic vista or scenic highway? (11)

b) have a demonstrable negative aesthetic effect?
(In

c) create light or glare? (I1)

X1V. CULTURAL RESOURCES. Would the proposal
;a) disturb paleontological resources? (11)

b) disturb archaeological resources? (li, I1)

¢) have the potential to cause a physical change
which would affect unique ethnic cultural values?

(1)

d) restrict existing religious or sacred uses within the
potential impact area? (Ii)

XV.RECREATION. Would the proposal:

a) increase the demand for neighborhood or regional
parks or other recreational facilities?

(In

b) affect existing recreational opportunities?

(In

Potentially
Significant
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XVI. MANDATORY FINDINGS OF SIGNIFICANCE.

a) Does the project have the potential to degrade the
quality of the environment, substantially reduce

the habitat of afish or wildlife species, cause a

fish or wildlife population to drop below self-sustaining
levels, threaten to eliminate a plant or

anima community, reduce the number or restrict

the range of arare or endangered plant or animal

or eliminate important examples of the major

periods of Californiahistory or prehistory?

b) Does the project have the potential to achieve
short-term, to the disadvantage of long-term,
environmental goals?

¢) Does the project have impacts that are individually
limited, but cumulatively considerable?
("Cumulatively considerable" means that the
incremental effects of a project are considerable
when viewed in connection with the effects of

past projects, the effects of other current projects,
and the effects of probable future projects.)

d) Does the project have environmental effects
which will cause substantial adverse effects on
human beings, either directly or indirectly?

XVII. EARLIER ANALYSIS.

Earlier analysis may be used, where pursuant to
the tiering, program EIR, or other CEQA process,
one or more effects have been adequately analyzed
in an earlier EIR or negative declaration.

Section 15063(c)(3)(D). In this case, adiscussion
should identify the following on attached sheets:

a) Earlier analysesused. |dentify earlier analyses
and state where they are available for review.

b) Impacts adequately addressed. Identify which
effects from the above checklist were within the
scope of and adequately analyzed in an earlier
document pursuant to applicable legal standards,
and state whether such effects were addressed by
mitigation measures based on the earlier analysis.

¢) Mitigation measures. For effectsthat are "L ess

Potentially
Significant
Impact
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than Significant with Mitigation Incorporated,”
describe the mitigation measures which are
incorporated or refined from the earlier document
and the extent to which they address site-specific
conditions for the project.

Authority: Public Resources Code Sections 21083 and 21087.
Reference: Public Resour ces Code Sections 21080(c), 21080.1,
21083, 21083.3, 21093, 21094, 21151; Sunstrum v. County of
Mendocino, 202 Cal.App.3d 296 (1988); Leonoff v. Monterey
Board of Supervisors, 222 Cal.Ap.3d 1337 (1990).



The following statements answer those questions identified in the provided Environmental

Checklist.

Land Use and Planning

a)

b)

The proposed repair projects will not have a significant impact on land use
planning programs within Calaveras County or conflict with CCWD operating
plans given that the proposed project is consistent with the Calaveras County
General Plan and zoning designations. The project is expected to have beneficia
impacts to the community through improved water delivery, and by providing
water for fire-fighting in existing developed communities. No amendmentsto
existing or planned land uses would be required to support the projects outlined in
the Feasibility Report.

The proposed project improvements will not conflict with any environmental
plans or policies developed by agencies with jurisdiction over the project since
only existing infrastructure would be repaired or replaced. The improved
infrastructure would not impact new areas or significantly modify an existing
project sSite.

c-€)The proposal will have no effect on existing land use in the vicinity of the project

since all existing uses would continue to operate as they do today, both during and
after construction. Additionally, there are no agricultural resources or operations
in the areas proposed for infrastructure repair to impact. Consequently, no
physical arrangements of an established community, or community patterns,
would occur as aresult of the proposed projects.

Population and Housing

aC) The purpose of the proposed project isto repair the existing water delivery

system. The project would also provide water for fire protection in existing
developed areas that currently have little to no fire suppression capabilities during
the dry season. Given these project objectives, repairing the existing
infrastructure would not, in and of itself, alter existing population or housing
conditions, nor provide the necessary stimulus for alterations in population,
housing or growth projections.

Geologic Problems

ai) The geologic conditions that currently exist at the project sites today would not be

altered by implementation of the proposed project. No deep excavation, trenching
or loading that could potentially alter or exacerbate exiting geologic conditions
would occur. Specifically, the proposed project sites are not located in areas that
would be affected by seiches, tsunamis, or vulcanism and do not contain unique
geologic features. Moreover, the project sites are not located in areas uniquely



subject to subsidence, landdides, mudflows soil expansion or loss of topsoil.
Regardless, the standard use of Best Management Practices (e.g., silt fences
and/or other erosion control features) during construction of the project would
reduce any potential impacts from erosion and soil stability to less than significant
levels.

Water

a)

b)

d)

The proposed projects would not result in changes in absorption rates, drainage
patterns, or the rate and amount of surface runoff since no new project features
are proposed that would alter existing patterns. The proposed projects would
essentially mirror existing patterns.

The proposed projects consist of either water delivery or storage facilities and,
given the scale of these facilities, would not result in exposure of people or
property to water-related hazards such as flooding.

The proposed project is not expected to result in discharge into surface waters or
other alteration of surface water quality (e.g., temperature, dissolved oxygen or
turbidity). Silt fencing and/or other erosion control measures would be in place to
prevent discharge of construction related debris into Bear Creek and the Middle
Fork of the Mokelumne River. If any water diversions were to become necessary
they would be only temporary and intended to allow safe construction. If
temporary impoundment, diversions or other such features are identified as
necessary for safe construction, appropriate permitting with the resource agencies
will be obtained prior to construction. However, at this time, no such features are
planned.

The proposed project will not result in changes in the amount of surface water in
any water body. Part of the project involves replacement of aleaking dam on
Wilson Lake. Replacement of this dam is necessary in order to prevent its failure,
and the new dam would be the same size as the existing dam. Wilson Lake would
be drained during construction of the new dam, but would be returned to normal
water levels upon completion of the project. However, changes in storage
capacity are not part of the proposed project. Additional environmental
documentation for the dam repair project would be required at the time when it
appears feasible to initiate those projects.

The proposed project will not result in changes to currents, or the course of
direction of water movements since there are none in the project area to be
affected by project improvements.

f-i) There would be no impact to groundwater as a result of this project. The

proposed projects do not have features that directly extract or inject water into
groundwater systems. Consequently, groundwaters would not be depleted as a



result of the proposed project actions, nor would it discharge any materials that
would affect groundwater quality.

Air Quality

Calaveras County is located in the Mountain Counties Air Basin, which is designated
by the California Air Resources Board as a non-attainment area for the criteria
pollutants ozone and PM10. As such, consideration of air quality impacts revolves
around construction and operation emissions. From an operations standpoint, the
proposed projects do not contain any features or equipment that emit more pollutants
than existing equipment. In fact, when some pieces of equipment are replaced with
modern pieces, such as pumps, the new equipment will actually operate more
efficiently thereby reducing emissions over existing levels.

During the construction phase of the various projects, it will not be possible to reduce
the amount of ozone and PM 10 emissions to less than significant levels because the
air basin is aready in non-attainment for these two constituents. With this
understanding, the Mountain Counties Air Basin has standard construction activity
mitigation measures that are required of all contractors that reduce the severity of this
impact to acceptable levels. The CCWD, as a standard part of their engineering
practice, require all contractors they employ in this type of work to comply with these
mitigation measures. As aresult, temporary construction impactsto air quality are
reduced to less than significant levels with incorporation of these measures which are
added to the contractor specifications.

a) Construction of the proposed project would not violate any air quality standard or
contribute to an existing or projected air quality violation, beyond those allowed
in the Mountain Counties Air Basin non-attainment program for construction
emissions.

b) Whereas the proposed project features would not, in and of themselves, expose
sensitive receptors to substantial pollutant loads, the fact that the air basinisin
non-attainment for two criteria pollutants suggests that temporary construction
emissions could be of concern to some sensitive receptors in the project study
area. Thisimpact is reduced to less than significant levels through incorporation
of Mountain Counties Air Basin standard construction mitigation measures.

¢) The proposed project improvements do not contain any features that would have
the ability to effect or alter air movement, moisture, or temperature, or any change
in climate in the study area.

d) The proposed project may result in atemporary increase in objectionable odors
during construction as a result of operating construction equipment. Any impact
would be temporary and is considered to be less than significant.
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VII.

Transportation/Circulation

The proposed projects would not create additional traffic on local roads or negatively
alter exigting traffic levels of service since improving the existing infrastructure
would not alter vehicle maintenance or trip patterns. However, it is possible that
during construction, there could be atemporary impact on local traffic patterns. Most
of this would occur as trucks bring materials to the project sites. In some cases,
where the water conveyance system is located in or immediately adjacent to streets,
traffic may need to be routed around construction areas. If such traffic diversions
were to become necessary, the contractor would be required to submit detour plansto
CCWD prior to construction and provide appropriate safety personnel at the impact
area to mitigate thisimpact. With such required traffic mitigation, this impact would
be reduced to less than significant levels.

a) The proposed projects may result in increased vehicle trips and/or traffic
congestion while under construction, but would not create a notable increase in
operational trips. Any construction impacts would be temporary and are
considered to be less than significant.

b) The proposed projects will not result in hazards due to design features of the
project, or incompatible uses since no such design work is included as part of the
proposed projects.

c) The proposed projects would not modify or affect any existing emergency access
route or access to nearby uses.

d) The proposed projects would not need to modify any existing parking plansin or
adjacent to the CCWD service area.

€) The proposed projects would not create pedestrian or bicycle hazards or barriers
during operation. It is possible that some sidewalks or bike routes could be
affected during construction, however, these impacts would be addressed as part
of the traffic management plan that would have to be approved by CCWD prior to
construction. Through incorporation of this standard mitigation practice, potential
impacts would be reduced to less than significant.

f-g) The proposed projects are an improvement to the current water delivery program
and would have no impact resulting in conflict with adopted policies supporting
alternative transportation, nor would it result in impacts to rail, waterborne or air
traffic.

Biological Resour ces
Two field surveys were conducted within the project area, for biological resourcesin

the winter and spring of 2001/2001. Genera surveys were conducted for Special
Status Species, habitat for Special Status Species, and wetlands. No endangered,



threatened, rare or Special Status species, or wetlands, were encountered during these
surveys. Bear Creek and the Middle Fork of the Mokelumne River contain potential
habitat for Foothill yellow-legged frogs, a species that is corsidered a Species of
Concern by the Federal government and as a Species of Special Concern by the State
of California. Impacts to Bear Creek and the Mokelumne would be minimal, and
would be temporary in nature; only during the construction of the project. If it were
necessary to de-water Bear Creek and the Middle Fork of the Mokelumne River
during construction of the project, all care would be taken to ensure adequate flows
downstream of the project site during the diversion period, and all construction
related debris would be kept out of the creek. A qualified biologist would be on site
during construction activities to make sure that no aguatic resources were adversely
affected by construction. In all cases, biological surveyswould be conducted during
early project planning to ensure that sensitive biologic resources would not be
impacted, or were avoided to the extent practicable. Where necessary, permitting
through the appropriate resource agency(s) would be conducted prior to finalization
of project plans.

a) The proposed project is not expected to have any adverse impacts to endangered,
threatened, or rare species or their habitats based on the field reviews conducted
and literature consulted as part of this study. Additional field studies would be
initiated during the planning of the various project features to ensure that
threatened or endangered species are not present on the project site, or if they are,
that appropriate measures are taken to meet the requirements of the federal and/or
state endangered species acts.

b) No “locally designated” species have been identified in the project study area.

¢) No “localy designated” natural communities have been identified in the project
study area.

d) No wetlands are anticipated to be affected by this project. The area upstream of
the intake structure on Bear Creek, ariparian area, would be dredged as silt is
filling in the creek at the intake. The pump area on the Middle Fork of the
Mokelumne River may also require some excavation. Both of these areas contain
potential habitat for the foothill yellow-legged frog, a Species of Special Concern.
Measures that would be undertaken to ensure avoidance of impacts to the foothill
yellow-legged frog during construction were described at the beginning of
Chapter 6 of thisreport. Some of these include: pre-construction surveys for
foothill yellow-legged frogs; presence of a qualified biological monitor on the
construction site; installation of silt fencing and /or other erosion control materials
to keep runoff and construction related debris from entering the creekbed; de-
watering of the area to be dredged, with water piped around the construction site
so that adequate flows would be maintained downstream of the project site. As
each project is planned for improvement, additional environmental work will be
initiated to ensure that special status species are managed according to appropriate
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protocols. At that time, any site specific surveys and/or permitting will be
conducted prior to finalization of project plans.

The proposed project is a repair/replacement/enhancement project, and would not
affect wildlife dispersal or migration corridors since none such designated
corridors exist in the study area.

Energy and Mineral Resour ces

ab) The proposed project consists of repair, replacement, and enhancement of

inadequate water storage and delivery facilities. It would have no effect on
energy conservation plans nor would it use nonrenewable resources in a wasteful
and inefficient manner. It is anticipated that as some newly replaced project
features are brought on line, such as pumps, the energy efficiency of thee new
features would reduce energy demands.

Information regarding the mineral resources of Calaveras County can be found in
the report: Mines and Mineral Resources of Calaveras County, California,
published by the California Division of Mines and Geology. There are no known
mineral resources within the project area, and the nature of the project would not
result in the loss of availability of amineral resource that would be of future value
to the region and the residents of the State.

Hazards

a)

b)

The proposed project will have aless than significant impact involving risk of
accidental explosion or release of hazardous substances due the standard safety
protocols established by the state for the handling of such materials. During
construction of the project, there could be a slight chance of contamination by the
release of petroleum products from the operation of construction equipment.
Standard construction activity BMPs would be incorporated into contractor
specifications to ensure that any petroleum leaks or spills would be contained and
cleaned up according to appropriate regulations. Silt fencing and/or other erosion
control measures would be used to prevent construction related debris (including
oil) from entering any stream channels or other bodies of water.

The proposed project would not interfere with any emergency response or
evacuation plan in the project study area and largely exists outside of well
traveled portions of the CCWD service area.

c-d) The proposed project would not create, nor would it expose people to, potential

health hazards nor would it expose people to existing health hazards. The
proposed project is expected to have beneficial impacts, as it will correct a
potentially harmful distribution condition. The raw water pipe that delivers
drinking water from Bear Creek has several leaks and large holes from which
debris could enter the water supply.
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€) The proposed project would not result in increased fire hazard. The project is
expected to have beneficial impactsin that it will provide water to existing
developed areas that currently do not have adequate water supplies during the
dry season from which to suppress or fight fires.

Noise

ab) Operation of the proposed projects is not expected to result noise conditions

above those currently experienced today. In some cases, the replacement of
aged equipment with new equipment could reduce noise emission is some cases.
During construction operations of the various project features, there could be a
temporary increase in local noise levels as project features are installed.
Through the use of standard noise mitigation, such as requiring all appropriate
construction equipment to be properly muffled, would reduce this impact to less
than less than significant levels. Further, the project would not generate noise
levelsin excess of the allowable levels described in the Noise Element of the
Calaveras County General Plan, December 1996. The proposed projects do not
contain any features that would result in exposure of people to severe noise
levels.

Public Services

a€) The proposed projects would only improve the existing water delivery and

storage systems and are expected to have beneficial impacts to public services.
Further, the projects are expected to improved water delivery capabilities for fire
suppression during the dry season in those areas that do not currently have
adequate water supplies. No additional public services, such as police, schools,
or other government facilities, would be required to support the proposed
projects.

Utilitiesand Service Systems

ab) Given that upgrades of some project features will result in the installation of

more energy efficient equipment, the proposed projects are expected to reduce
the demand on existing power and natural gas for many applications.
Communication system impacts are expected to be minimal at best, and in all
cases, would not result in significant demands for additional service.

c) The proposed project is considered to have beneficial impacts on water

distribution and treatment facilities, and isin fact, part of the purpose of the
project.

d-f) The proposed project will have no impact on sewer or septic tarks, storm water

drainage or solid waste disposal programs currently in effect since modifications
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to these facilities are not included as part of proposed projects. Further, there are
very few of such facilities in the project study areas to be affected by the project.

g The proposed project will have beneficial impacts to local/regional water

supplies. The water delivery system will be repaired and upgraded to better serve
the existing developed portions of CCWD’ s service area.

Aesthetics

aC) The proposed project is not located on a scenic highway and would not effect

any designated scenic vistas. The mgjority of the project would be a cut and
cover project and would therefore have buried project features. The above
ground features would replace existing ones, or augment exiting ones on the
same site thereby not creating any new visual impacts. Further, no substantial
night lighting features are included in the project that would create new sources
of significant light or glare.

Cultural Resources

a)

Based on past paleontological studies conducted in the study area, the proposed
project is not anticipated to disturb paleontological resources. Should
paleontological resources be discovered during construction of the project, a
qualified paleontologist would be consulted to determine the appropriate
remediation actions.

b-d) The proposed project is not expected to result in disturbance to archeological

resources, affect ethnic cultural values, or restrict existing religious or sacred uses
within the project area. The project would replace existing water storage and
delivery systems, and would be constructed in areas that have been disturbed by
past construction. Current use of the project areawould remain the same. In
addition, Native American groups were contacted regarding existing religious or
sacred uses in the project area, and no responses beyond an acknowledgement of
the request, were received. However, in the event cultural resources are
discovered during construction, a qualified archaeologist will be consulted to
determine the appropriate remediation actions.

Recreation

ab) The proposed project would not result in an increased demand for neighborhood

or regional parks or other recreational facilities, nor would it affect existing
recreational opportunities since none currently exist around CCWD facilities.

Mandatory Findings of Significance

a) The proposed project has the potential, unless mitigation is incorporated, to

degrade the quality of the environment, substantially reduce the habitat of afish



or wildlife species, cause afish or wildlife population to drop below self-
sustaining levels, threaten to eliminate a plant or animal community, reduce the
number or restrict the range of arare or endangered plant or animal or eliminate
important examples of the major periods of California history or prehistory.
Implementation of the following measures will ensure that any impacts to
biological resources and cultural resources will be less than significant.

I. Pre-construction surveys would be conducted for foothill yellow-
legged frogs. Surveys would be conducted by qualified biologists.
Exclusion fencing would be installed, if necessary, to keep any frogs
out of the construction area while the project is under construction.

ii. Silt fencing and/or other erosion control measures will be installed
prior to any work in Bear Creek or the Mokelumne River, to ensure
that no construction related debris enters any water body. The
construction area would be returned to as natural a conditionas
feasible upon completion of the project.

lii. A construction monitoring program for both biological and cultural
resources will be implemented during construction of the proposed
project. The biological monitoring will ensure that the project isin
compliance with all environmental permits. Cultural resources
monitoring will ensure that if buried cultural materials are discovered
during construction of the project, work would be halted in the vicinity
until aqualified archeologist or paleontol ogist were able to assess the
significance of the find under the appropriate regulations.

b. The proposed project does not have the potential to achieve short-term, to the
disadvantage of long-term, environmental goals.

c. The proposed project does not have impacts that are individually limited, but
cumulatively considerable.

d. The proposed project will not have environmental effects which will cause
substantial adverse effects on human beings, either directly or indirectly. The
proposed project is expected to have beneficia effects on the human
environment due to the improved water delivery and supply system.



Growth Areas and Population Trends

Current and Projected Demands

The existing water system serves approximately 540 connections, atotal population of 1,298 in
the communities of West Point, Wilseyville, and Bummerville. Population growth in the service
area has generally averaged less than one percent annually over the last 15 years. The following
information from the US Census Bureau for the Y ear 2000 highlights the population in the
project area.
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Calaveras County Water District

U.S. Census Bureau
American FactFinder _

FACT SHEET

West Point CDP, California
Census 2000 Demographic Profile Highlights:

General Characteristics - show more »> MNumber Percent u.s.

Total population 746 100.0 100% map  brief
Mlale 342 45.8 49.1% map brief
Female 404 2 50.9% map brief

Median age (years) 44 .8 X 353 map  briel

LUnder 5 years 43 38 6.6% map

18 years and over 64 795 T4.3%

65 years and ovar 147 19.7 124% map brief

One race 708 949 97 6%

White 612 820 T5.1% map  brief
Black or African American g 12 123% map brief
American Indian and Alaska Malive &1 &2 0.9% map brief
Asian ] 0.7 3.6% map brief
Malive Hawailan and Clher Pacific |slander 0 0o 0.1% map  briel
Some other race 21 28 5.5% map

Tivo or more races ag 5.1 24% map  brief

Hispanic or Latino (of amy race) 60 g.0 126% map brief

Average household sze 243 (X} 2459 map  briet

Average family size 2.B6 X) 314  map

Total housing units 345 1000 100.0% map
Occupied housing unils 305 88.4 91.0% brief

Owner-occupied housing units 206 675 66.2%  map
Renter-occupled housing units 99 25 33.8% map brief
Wecant housing units 40 1.6 9.0% map
Social Characteristics - show more => Mumber Percent u.s.

Population 25 years and owver 483 100.0
High schoel graduate or higher 296 61.3 g804% map brief
Bachelors degree or higher 7 1.4 24.4% map

Clullljan velerans (civilian pepulation 18 years and 108 205 127% map  brief

over ; i

Disability staius (population 21 to 64 years) 167 434 19.2% map  brief

Forelgn bern 54 75 11.1% map  brief

Mow married (population 15 years and over) 327 €0.1 54.4% brief

Speak a language other than English at home (5

years and over) a7 147 17.9% map  brief

Economic Characteristics - show more »>> Mumber Percent u.5.

In labor force (population 16 years and over) 239 44 3 63.9% brief

;ﬂeaaﬂ Lrﬁ:{re;:érga to work in minutes (population 16 326 o) 255 map brief

Median household income (dollars) 25417 ) 41994 map

Median family income (dollars) 27,794 (X} 40,046 map

Per capita income (dollars) 11,439 X 21587 map
Families below poverty level 33 262 9.2% map  brief
Individuals below poverty level 238 339 124% map

Housing Characteristics - show more => Mumber Fercent u.s.

Single-Tamily oamer-occupled homeas 162 100.0 brief
Median value (dollars) 98,000 *) 119600 map brief

Median of selected monthly owner costs i x) brief
With a mortgage 79z (X} 1088 map
Mot morigaged 37 X} 2495

(K1 Mot applicable,
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Historic Connections and Demands

The District provided historical data on active connections and water demands served by the
West Point WTP. The demands included the average day demand (ADD) and the maximum day
demand (MDD), the single highest demand day in ayear. The demand data are based on
production values recorded at the treatment plant, so they include lost and unaccounted-for water
and are summarized in Table 1.

Theratio of MDD to ADD hasranged from 2.2 to 3.3. The MDD per connection has ranged
from 750 to 1,118 gpd.

Table 1. Historic Growth in Connections and Demands.

Year Com':';‘:’zions ConI](;tcatlions P\r/gcljltr::]ee(j (Qgg) CoﬁnDe[;t/ion (mgg) MDD:ADD CorhflrlljeDct/ion
(MG) (gpd) (gpd)
1985 315 383 0.10 33 030 29 952
1986 13 328 392 011 327 032 30 976
1987 3 331 436 0.12 361 037 31 1,118
1988 8 339 428 012 346 035 30 1,032
1989 71 410 505 0.14 337 038 27 927
1990 16 426 555 0.15 357 041 27 962
1991 26 452 50.9 0.14 309 042 30 929
1992 0 451 5.0 015 334 039 26 865
1993 6 457 55.0 0.15 330 040 27 875
1994 4 261 573 0.16 341 043 27 933
1995 2 463 55.1 0.15 326 036 24 769
1996 7 470 57.7 0.16 336 042 26 889
1997 i 470 62.8 017 366 037 22 796
1998 3 473 55.2 0.15 320 045 30 945
1999 2 475 63.2 017 365 041 24 867
2000 24 519 617 017 326 043 25 829
2001 8 527 67.0 0.18 348 046 25 869
2002 5 532 59.0 0.16 304 053 33 996
2003 8 540 57.0 0.16 289 041 26 750

Notes: Connection and demand data provided by the District.

The District also provided monthly demand data for three years to evaluate the seasonal
variability in demand. These monthly demands are shown in Table 2 and Figure 2 below.

Table 2. Monthly Demands.

2001 2002 2003
Millions of Gal. Avg Millions of Gal. Avg Millions of Gal. per Avg
Month Days per month MGD per month MGD month MGD
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2001 2002 2003
Millions of Gal. Avg Millions of Gal. Avg Millions of Gal. per Avg
Month Days per month MGD per month MGD month MGD
January 31 3.1 0.100 3.111 0.100 2.839 0.092
February 28 2.829 0.101 3.22 0.115 2.283 0.082
March 31 3.303 0.107 2.945 0.095 2.447 0.079
April 30 3.265 0.109 3.245 0.108 2.622 0.087
May 31 6.326 0.204 4.602 0.148 3.84 0.124
June 30 8.445 0.282 7.086 0.236 7.008 0.234
July 31 9.651 0.311 8.975 0.290 8.586 0.277
August 31 9.633 0.311 7.908 0.255 7.322 0.236
September 30 7.835 0.261 6.493 0.216 7.413 0.247
October 31 5.745 0.185 5.24 0.169 5.855 0.189
November 30 3.538 0.118 3.427 0.114 3.393 0.113
December 31 3.312 0.107 2.799 0.090 3.209 0.104
Average MGD of Treated Water from West Point
Treatment Plant
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Figure 2. Average MGD of Treated Water from West Point WTP.

Demand Projections

The District’s Board of Directors has adopted a policy to plan for an ADD of 200 gpd per capita
and 2.5 persons per dwelling unit in the West Point area. The corresponding ADD is 500 gpd
per connection. District policy has also established aMDD:ADD ratio of 2.0 for future planning
purposes, resulting in aMDD of 1,000 gpd per connection. I1n 2003 the ADD was 290 gpd per
connection. For planning purposes, the ADD was assumed to transition from the existing value
of 290 to the design value of 500 over a 20-year period. For areas of new development, the
assumed ADD is 500 gpd per connection, with an MDD:ADD ratio of 2.0. The assumed peak
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hour demand (PHD) is 3.0 times the ADD, in accordance with the District’ s Improvement
Standards.

A projection of buildout conditions was made to estimate the ultimate demands in the service
area. Growth will comein two ways: infill within the existing service area and expansion of the
service area. The Calaveras County General Plan was reviewed for land use designations. West
Point is designated as a Community Center with Residential Centersin the vicinity. Land usein
the centers are between 7,000 square feet up to five acres in areas with roadways with levels of
service A, B, and C. These levels of service evaluate the time delays and travel speeds of
motorists on the roadways. The Calaveras Council of Governments has established six levels of
service, A being the best down through F, for roadways in the County in the Regional
Transportation Plan (RTP). State Route 26 is currently designated with a“C” average daily

Level of Servicein the West Point Area. The RTP expectsthe level of service for State Route 26
in the West Point areato declineto “D” through the planning year 2022, and the RTP does not
recommend improvement for State Route 26. Therefore, the zoning is not expected to increasein
density significantly through the planning period.

The existing service area includes approximately 800 parcels. It isassumed that at buildout,
each parcel will represent one connection, with an average density of one connection for two
acres. Since there are 540 current connections, the infill potential is the difference of 260
connections. For years between now and buildout, District staff and consultants reviewed the
historic growth in connections and established a planned growth rate of five new connections per
year, consistent with the historical growth rate, through buildout in 2057.

Previous reports have identified several potential areas of expansion of the West Point Water
System. However, based on discussion with District personnel, development of these areasis
currently considered unlikely. Therefore this report only considersinfill, and expansion of the
service areawill not be considered for the West Point water system. A summary of the growth
projectionsis shown in Table 3.

Table 3. Growth Projections.

Parameter 2005 2015 2025 Buildout Comments
ADD (gpd/connection) 290 395 500 500 20-year phase-in for existing connections
Connections 540 590 640 800
ADD (gpd) 156,600 | 238,300 | 320,000 400,000
MDD (gpd) 313,200 | 476,600 | 640,000 800,000
PHD (gpd) 469,800 | 714,900 | 960,000 [ 1,200,000
Annual use (AF) 175 267 358 448 Calculated for supply planning
ADD (gpm) 109 165 222 278 Calculated for hydraulic model
MDD (gpm) 218 331 444 556 Calculated for hydraulic model
PHD (gpm) 326 496 667 833 Calculated for hydraulic model
Notes:
MDD:ADD ratio 2.0
PHD:ADD ratio 3.0
New connections per year 5
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Buildout connections in service area 800

The demand data provided by the District are not categorized by pressure zone. Asan
approximation, the existing demands were allocated among the pressure zones based on acreage
in each pressure zone. The alocation of demands by zone is shown in Table 4.

Table 4. Projected Demands by Zone.

West Point Wilseyville Bummerville Total

Acres 1,413 123 294 1,830
2005 ADD (gpd) 120,916 10,526 25,159 156,600
2005 ADD (gpm) 84 7 17 109
2015 ADD (gpd) 183,999 16,017 38,284 238,300
2015 ADD (gpm) 128 11 27 165
2025 ADD (gpd) 247,082 21,508 51,410 320,000
2025 ADD (gpm) 172 15 36 222
Buildout ADD (gpd) 308,852 26,885 64,262 400,000
Buildout ADD (gpm) 214 19 45 278
Buildout MDD (gpd) 617,705 53,770 128,525 800,000
Buildout MDD (gpm) 429 37 89 556
Buildout PHD (gpm) 643 56 134 833

Notes:

Total 2005 ADD (gpd) 156,600

Total 2015 ADD (gpd) 238,300

Total 2025 ADD (gpd) 320,000

Buildout ADD (gpd) 400,000

MDD:ADD ratio 20

PHD:ADD ratio 30
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Existing Facilities
Treated Water Distribution

Existing Service Area

The West Point Water System serves the communities of West Point, Wilseyville and
Bummerville located in the northeastern portion of Calaveras County in the sparsely populated
higher foothills. The topography ranges from approximately 2,500 feet in Wilseyville to 3,200
feet in Bummerville. Mild summers and cold winters characterize the region, with temperatures
ranging from the low 20's to the middle 80's. Snow accounts for a large percentage of the
precipitation in the watersheds supplying the study area.

The existing water system serves approximately 540 connections, atotal population of 1,298 in
the communities of West Point, Wilseyville, and Bummerville. The current facilities include two
raw water reservoirs (Wilson Lake and the Regulating Reservoir), two raw water diversion
facilities (Bear Creek gravity supply and Middle Fork Mokelumne pumped supply), one water
treatment plant (West Point), two treated water pump stations (Bummerville and Upper
Wilseyville), and the associated distribution and storage system.

Figure 3 provides an illustration of the water systems and the interconnection of the water supply
and distribution between the three communities.
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Calaveras County Water District
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Figure 3. West Point, Wilseyville and Bummerville water supply system
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The two main sources for water supply are the Bear Creek diversion, and the pumped source
from the Mokelumne River. Both sources are generally of good quality and are easily treated to
potable standards. Water rights are derived from agreements for diversion of flow from Bear
Creek and from the Middle Fork of the Mokelumne River for diversion of up t01,930 acre feet
annually. Even full build out of adjacent areas not presently within the water supply service area
would consume no more than 790-acre feet per year. Only during periods of extreme drought is
there any threat to the adequacy of the water available to the communities. As abackup source,
the District can purchase from Calaveras Public Utility District (CPUD) up to 100-acre feet per
year from the Middle Fork of the Mokelumne River. Conveyance, storage and distribution of the
water are greater issues than the entitlements to the water.

The water treatment plant has recently been upgraded to a capacity of 1 mgd. This capacity is

very close to the projected average daily demands through the year 2020. The figures below
show the new water treatment plant.

.....

'-.'..'.:_ = g .—u-.-.ﬂh o I-:
o i Pl e e
Figure 4. View of West Point Water Treatment Plant
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Figure 5. View of entrance to West Point Water Treatment Plant
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Water Supply

The West Point water system has two sources of supply: the Bear Creek Diversion and a pumped
source from the Middle Fork of the Mokelumne River. Both sources are generally of good
guality and are easily treated to potable standards. The District has rights to divert up to 1,830
acre-feet (AF) annually through the Bear Creek Diversion and can obtain an additional 100 AF
per year from the Calaveras Public Utility District (CPUD) through the M okelumne Pump
Station, located on the Middle Fork of the Mokelumne River.

Bear Creek Diversion

Water flowing from the Wilson Lake Dam continues down Bear Creek to the Bear Creek
diversion. Bear Creek isthe primary and preferred source of water for the West Point Water
Treatment Plant (West Point WTP). Since 1967, the District has had a permit to divert water at a
rate of four cubic feet per second (ft*/sec) from Bear Creek to the West Point WTP. This
diversion, located east of Bummerville at an elevation of about 3,300 feet, is the primary raw
water source for the West Point/Wilseyville domestic water system. The permit allows a
maximum annual use from Bear Creek to the West Point WTP of 1,830 acre-feet. The diversion
structure is a 5-foot-high concrete structure in the creek channel. The diversion is equipped with
aduice gate that allows water to enter a newly constructed 16-inch 10,000 foot HDPE
transmission pipeline from the creek to the regulating reservoir.

Mokelumne River Intake and Pump Station

An additional water supply for the District is the diversion from the Mokelumne River near
Wilseyville. Thisis currently the secondary water supply to the West Point WTP. This
diversion consists of asmall seasonal dam, which diverts flow to an existing pumping station.
The diversion dam is aflashboard structure installed during times when the Bear Creek supply
and available regulating reservoir storage cannot provide adequate flow to the West Point WTP.
The District is able to divert 100 acre-feet of water from the river according to an agreement with
CPUD.

The water in the Mokelumne River used by the District originates from Schaads Reservoir.
Water is released from Schaads Reservoir to the Middle fork of the Mokelumne River under an
agreement with the CPUD. Flowsin the Mokelumne River aretypicaly well in excess of the
IMGD (or 1.5 cubic feet per second) diversion rate needed when flows are not available from
the Bear Creek. Thisrate isamaximum diversion rate, as opposed to a constant diversion rate,
which depends on actual demands.

Raw water from the Mokelumne River to the Regulating Reservoir flows through approximately
10,000 feet of 6-inch polyvinyl chloride (PV C) pipeline constructed in 1991. The approximate
capacity of the existing facility is 200 gallons per minute (gpm) or approximately 0.3 MGD.

The existing Middle Fork Mokelumne Pump Station consists of two housed 30-hp vertical
turbine pumps with a capacity of 200 gpm each. The pump intakes are |ocated in separate
collection sumps that gather water from the river through a gravity system or infiltration gallery.
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The pumps have 4-inch discharges which connect into a single 8-inch steel discharge pipe. The
8-inch discharge pipeis reduced to a 6-inch PV C pipe that crosses the river and continues up to
the West Point WTP approximately two miles to the north. There is a 25-hp booster pump station
located along Acorn Way which assists in passing the flow to the West Point WTP.

The infiltration gallery consists of two 12-inch perforated pipes that extend underground
approximately 65 feet into the river, and a newer intake system of flashboards and perforated 12-
inch PV C pipe above ground. The underground pipes were installed when the pump station was
constructed. The underground pipes are placed approximately 2.5 feet below the invert of the
channel. Water passing over the gallery isfiltered through the gravel bed, collected viathe
perforations then flows by gravity to the sumps. Per the original design plans, dated July 16,
1974, the pipes were constructed of 12-inch corrugated pipe. The intake pipes are currently
buried; therefore, their condition is unknown. The newer system consists of a series of concrete
pedestals placed across the river with slots for flashboards and saddles to place a 12-inch
perforated pipe that connects into the pre-existing infiltration gallery. The flashboards back up
the river alowing head to build over the 12-inch perforated PV C pipe. Water is then passed to a
solid PV C pipe connected to the pre-existing 12-inch pipes then carried to the sumps.

The existing pump station isa 23 foot x 10.5 foot metal building housing the pumps and
associated controls located in the floodplain of the Middle Fork of the Mokelumne River.

Raw Water Storage Facilities
The District has the ability to store up to 75 AF in its water diversion facilities.

Wilson Lake Dam

The Wilson Lake Dam was constructed in 1937. The embankment is approximately 35 feet tall
and 150 feet long. The current operating capacity of the Lake is 25 AF. Exploration work
performed by Woodward-Clyde-Sherard (WCS) in 1963 indicated that no provisions had been
made for underseepage cutoff and that, in fact, no effort had been made to even remove
vegetation and residual soil from underneath the embankment. A sinkhole observed in the
downstream slope during the exploration is likely due to collapse of all or part of an old wooden
box culvert that was incorporated in the original construction.

The existing dam is a homogeneous earthen embankment with a crest width of approximately 15
feet and upstream and downstream slopes of 3:1 and 2:1, respectively. Currently, the outlet
works leak, and the District diverts the leakage. An unlined, open channel islocated on the | eft
abutment.

The dam is approximately one mile upstream from the District’s Bear Creek Diversion. The

lakeside face of the dam has slumped, forming a sink hole about 15 feet in diameter and 8 feet
deep. The upstream reach of the Lake is silted.

5/6/2005 17 Preliminary Engineering Report



Regulating Reservoir

Water from Bear Creek and the Mokelumne River is usually stored first in the Regulating
Reservoir. The existing Regulating Reservoir was constructed under the jurisdiction of the State
Division of Safety of Dams (DSOD) in 1964. The dam is approximately 35 feet high, 500 feet
long and impounds 50 AF. Permission was obtained from the DSOD in 1987 to install
flashboards to capture late spring runoff through the Bear Creek Diversion that increases the
storage capacity to atotal of 60 AF.

Water is released from an outlet structure consisting of a slanted sluice gate connected to an
outlet pipe. The gate can be operated from the top of the reservoir viaahand valve operator. In
addition, there is an existing diversion ditch located on the southern side of the reservoir. The
purpose of this ditch isto prevent unwanted natural runoff from the surrounding basin from
entering the reservoir.

Alternatively, water can be diverted directly to the treatment plant from the Bear Creek
Diversion pipeline without entering the reservair.

Water Treatment Facilities

The West Point WTP was upgraded in 2002 and has a current capacity of 1.0 MGD. The West
Point WTP uses the Microfloc contact filtration process and free chlorine for disinfection. The
West Point WTP is required to maintain 1.6 mg/l free chlorine residual at the point of entry to
the distribution system.

Treated Water Distribution System

The system is operationally divided into three pressure zones. The largest zone is the West Point
Zone, which is served by the clearwell at the West Point WTP and includes the lower parts of the
Wilseyville area. The upper areas of Wilseyville are served by a hydropneumatic pump station
that maintains the hydraulic grade line (HGL) in the Wilseyville Camp area. The Bummerville
Zoneislocated east of the West Point WTP and is served by one redwood tank. The existing
pressure zones and available storage are summarized in Table 5.

Table 5. Existing Pressure Zones and Treated Water Storage.

Zone Acres ?gtr;:?r:; HGL Storage
West Point 1,413 7% 2,910 [ 500,000-gallon clearwell at WTP
Bummerville 294 16% 3,180 [ One redwood tank —useful capacity of approximately 25,000 gallons
Wilseyville 123 % 3,230 | None-hydropneumatic
Total 1,830 100%

Treated Water Storage Facilities

Currently, the treated water storage consists of the West Point Treatment Plant clearwell, which
serves West Point and Wilseyville, and the redwood tank that serves Bummerville. The
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clearwell capacity is 500,000 gallons and is located at 2,910 foot elevation. The clearwell is
estimated to be over 50 years old and is of questionable condition. The redwood tank was built
in 1978, islocated at 3,180 foot elevation, and has a useful volume of approximately 25,000
gallons.

Treated Water Pumping Stations

The distribution system includes two treated water pumping stations for moving water between
pressure zones. The treated water pumping stations are summarized in Table 6.

Table 6. Treated Water Pumping Stations.

Bummerville Pump Station Wilseyville Pump Station
Location West Point WTP Old Wilseyville WTP
Draws Water From West Point Clearwell West Point Pressure Zone

Bummerville Zone and Bummerville

Pumps Water To Tanks

Wilseyville Pressure Zone

Two 15-hp, 40-gpm domestic; one 40-hp, 750-gpm
fire

Pumps One 7.5-hp, one 10-hp

Treated Water Pipelines

The distribution system includes approximately 17 miles of distribution pipe ranging from 1 inch
to 8 inches in diameter as shown in Figure 7. The West Point system is composed mainly of 6-
inch pipe with mostly 4-inch pipe to terminal services. The smallest pipe diameter found is 1-
inch. Most of Wilseyville s distribution system consists of newer 6-inch and 8-inch lines. The
Bummerville distribution grid consists of mainly 4-inch lines with some 2-inch, and only two
sections of 6-inch lines.
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Current Condition of the Existing System
Bummerville Tanks and Distribution System

The existing tanks leak continuously at an estimated rate of 40 to 60 gallon per hour
depending on the depth in each tank. This equates to more than one acre foot of treated
water per year.

Almogt, the entire distribution system in Bummerville is over 50 years old, and
inadequate in capacity to deliver fire flows. Based on the treated water |oss records
provided by the District (see attachment G-3), approximately 40% (or 74 acre —feet) of
the delivered treated water islost in the water distribution systems within the service
district each year. With the Bummerville system comprising of approximately 11% of
the service district deliveries, this equates to a potential loss of 8 acre-feet per year in the
Bummerville system alone.

Figure 8. View of the Damage and Leakage on the Tanks

West Point and Wilseyville Distribution System

The West Point and Wilseyville distribution system is currently in such a condition that
the District estimates nearly 25 percent of the treated water conveyed to the system islost
between leaking pipelines and the leaking tanks. The distribution losses are the main
component of this water loss. These systems are some of the oldest systemsin the area
and are entirely sub-standard in terms of capacity to deliver fire flows and overall
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reliability to serve the community. Replacement of the pipelines will show immediate
improvement in water pressure and capacity.

Regulating Reservoir

The Regulating Reservoir is currently in operating condition. Certain components of the
reservoir are old and should eventually be replaced. The gate is currently quite old and
difficult to operate, The potential of this nearly 40 year old gate to fail to operate at all in
the near futureis quite high.

Wilson Lake Embankment

The embankment is currently failing with excessive leaking and slumping. With the
presence of an existing large sink-hole at the upstream side of the embankment, the
potential for complete failure imposes a significant risk to downstream properties and
riparian habitat. Under current conditions with the leaks in the dam, the existing sink-
hole and downstream toe erosion is expected to continue.

Middle Fork Mokelumne River Intake and Pump Station

Failing components at the pumping facility would include the clogged and rusted
infiltration gallery pipe. Theinfiltration gallery is completely ineffective. Other
potential failures would be the concrete columns for the diversion structure, which is
subject to large debris flows. If this structure should fail, no flow could be diverted from
theriver. Providing anew infiltration gallery with proper cleaning facilitiesis the
recommended solution for this potential problem.
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Need for the Project

The purpose of this project isto conserve water by rehabilitating the existing treated
water system facilities serving the communities of West Point and Bummerville. This
water system is currently deficient due to failing and leaking components, and
components that are unable to meet fire flow requirements.

The need for this project is based on a hydraulic evaluation of the system to determine the
system’ s ability to deliver fire flows and provide sufficient storage. The following
section details the criteria used in the hydraulic evaluation and the results of the
modeling.

Project Objectives:
1. Replacefailing or leaking water system components in order to conserve water
and increase the overall reliability and efficiency of the system;

2. Site, replace and construct the proposed facilities so that environmental impacts
are minimized to the extent feasible.
Evaluation Criteria
The system was evaluated using hydraulic criteria defined by the District and local fire
protection districts.

The District standards state storage capacity will be equal to the sum of the following
three components:

1. Fireflow storage, a minimum of four hours times the appropriate fire flow
demand;
2. System peaking storage, equal to 20 percent of the maximum day flow; and
3. Emergency storage, equal to four hours of the maximum day demand.
The storage tank size was based upon the water demand for build-out. The storage tank
capacity equation was based on the District’s June 1997 Improvement Standards.
Tank Size (gal) = 20% Max Day + 4Hrs Fire Flow + 4Hrs Max Day

Where:
Max Day = 2 * Average Day Demand
Ave Day = 200 gallons per day per person * 2.5 people per service
= 500 gallons per day per service (gpd)

The District standard for minimum system pressure is 35 psi, per the 1997 District

improvement standards. Minimum system pressure may decrease to 20 psi during fire
flow events.

5/6/2005 24 Preliminary Engineering Report



The District and local fire district fire flow requirements are listed in Table 7. Fire Flow
demands that will be used in modeling are the more stringent of the District’s
improvement standards or the local Fire District minimum standards, and are shown in

Table 8.

Table 7. Fire Flow Requirements by Authority.

Authority Building Type Flow Requirement
Single Family and Duplex Residential Areas 500 gpm
District Improvement Standard Townhouse, Multiple Residential 1,000 gpm
Commercial 1,500 gpm
Residential (up to 3,600 sf fire area)? 1,000 gpm
West Point Fire District Townhouse, Multiple Residential 1,500 gpm
Commercial (fire area limit varies) b 1,500 gpm

a Residential fire flow limited to protect dwellings up to 3,600 square feet of fire area (floor area) per
California Fire Code, Division lll, Fire Protection, Appendix Ill-A - Fire Flow Requirements for Buildings
(attached). It is assumed that residences larger than 3,600 sf of fire area will be required to supply the
additional fire flow demands using alternate means.

b. Commercial fire flow is 1,500 gpm minimum, and is limited to protect structures with fire areas from 3,600
sf up to 22,700 fire area, depending on type of commercial construction (see California Fire Code, Division
Il Fire protection, Appendix IlI-A - Fire Flow Requirements for Buildings). It is assumed that commercial
buildings larger than the area protected by 1,500 gpm, will be required to supply the additional fire flow

demands using alternate means.

Table 8. Fire Flow Demands for Hydraulic Modeling.

West Point System

Residential 1,000 gpm
Townhouse, Multiple Residential 1,500 gpm
Commercial 1,500 gpm

A computer hydraulic model was used to evaluate the distribution system in its existing
condition and in buildout condition. The model output was reviewed to identify existing
and future deficiencies of the treated water distribution and storage system. The
hydraulic evaluation criteria used are summarized in Table 9.

Table 9. Hydraulic Evaluation Criteria.

Parameter Value Units Source

Required fire flow - single family 1,000 gpm West Point Fire District

Required fire flow - multi-family 1,500 gpm District Improvement Standards
Required fire flow - commercial 1,500 gpm District Improvement Standards
Minimum pressure excluding fires 35 psi District Improvement Standards
Minimum pressure during fire 20 psi District Improvement Standards
Fire flow storage 4 hours District Improvement Standards
Emergency storage (hours of MDD) 4 hours District Improvement Standards
Operational storage (% of MDD) 20% District Improvement Standards

Treated Water Storage Evaluation

The available storage in each zone was compared to the required storage based on the
identified criteria. The storage evaluation is summarized in Table 10.
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Table 10. Evaluation of Available Storage.

West Point/Wilseyville? BummervilleP

Available storage (gallons) 500,000 30,000
Highest fire flow requirement in zone (gpm) 1,500 1,000
Required fire flow storage (gallons) 360,000 240,000
Buildout MDD (gpd) 672,000 129,000
Required emergency storage (gallons) 112,000 21,500
Required operational storage (gallons) 134,400 25,800
Total required storage (gallons) 606,400 287,300
Storage deficit (gallons) 106,000 257,000%*

Notes:

Required fire flow storage (hours) 4

Emergency storage (hours of MDD) 4

Operational storage (% of MDD) 20%

a The Wilseyville area distribution system is integral with the West Point Water System; therefore, available

storage to the West Point area is also available to Wilseyville.
b. The Bummerville area distribution system’s storage deficit is large enough to create water quality problems if a

single storage tank is constructed to satisfy the deficit. Therefore, a smaller tank with an accompanying fire
flow pump could be used in lieu of a single larger tank.

Treated Water Pumping Evaluation

Each booster pumping station should have the ability to pump the peak hour demand of
the uphill zone to which it is pumping. In addition, if the uphill zone does not have
adequate storage for fire flow, the booster pumping station should have the ability to
deliver fire flow to the higher zone.

Treated Water Pipeline Evaluation

The critical conditionisMDD plusfire flow. Therefore this demand scenario is used to
analyze the distribution system, and forms the basis of recommendations. The available
fire flow was calculated at every node and compared to the required fire flow.

Based on the hydraulic model results, only locations in the immediate vicinity of the
treatment plant meet the fire flow requirements under existing MDD. Furthermore, under
buildout conditions, the number of locations satisfying the fire flow requirements
decreases. All other locations in the distribution system do not meet the fire flow and/or
residual pressure requirements under existing MDD. Thisis asignificant change from the
Feasibility Study performed in 2002 as the fire flow demand evaluated at that time was
500 gpm under MDD. Asthefire flow demand analyzed now is 1,000 gpm, system
deficiencies have increased.
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Alternatives Considered

Optimizing the Current Facilities (No Construction)

Thefirst alternative considered was to use the current facilities to provide as much fire
flow and storage as possible to meet the criteria established by the District and the local
fireimprovement district.

However, based on the hydraulic evaluation described in the previous section the current
system cannot meet the criteriafor fire flow and storage. Based on the results from the
hydraulic modeling an aternative to increase the pipe sizes and storage to meet these
requirements was developed and is described in detail below.

Alternative to Meet Fire Flows

This alternative was developed using information from the hydraulic modeling to
determine the minimum pipe sizes and storage required to meet the minimum fire flows.
The alternative to meet the minimum fire flows is described below.

Description and Design Criteria

Treated Water Storage

Based on the storage system evaluation criteria stated previously, the redwood tank
currently in place serving the Bummerville system is inadequate in capacity. Additional
storage capacity is required to meet the District standards for treated water storage.

Replace Bummerville Storage Tank

The deficit for the Bummerville treated water storage is calculated at 263,000 gallons;
therefore, the recommendation is to replace the existing redwood tank with a new tank.
However, asingle tank of sufficient size to supply the entire treated water storage
required would promote water quality deterioration and increased DBP formation during
normal operation. Therefore, a smaller tank and an upgraded fire flow pump are
recommended to satisfy the four-hour fire flow demand. The storage tank would be
situated at the existing location of the redwood tank and would be a minimum of 50,000
galons. The tank would be supporting a zone of single-family homes and residential fire
demand of 1,000 gpm. The tank would also provide the required emergency and
operational storage per District standards.

Replace Treatment Plant Clearwell

The recommendation isto replace the existing clearwell with anew clearwell. The
location would be approximately 300 feet away from the existing clearwell and
approximately 10 feet higher in elevation than the existing clearwell. The capacity would
be a minimum of 586,600 gallons. For the purpose of cost estimation, the tank size used
was 600,000 gallons. The tank would be supporting a zone of single-family homes,
commercial demands and a commercial fire demand of 1,500 gpm. The tank would also
provide the required emergency and operational storage per District standards for the
West Point zone and the Wilseyville zone.
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Approximately 300 feet of 8-inch pipe would be installed as a dedicated fill lineto tiein
the treatment plant to the storage tank. The storage tank would serve to provide the
adequate chlorination contact time. Treated water for the Bummerville tank would be
pumped from the clearwell through a new 6-inch fill line. 1n addition, between the
clearwell and the Bummerville tank are four local services that would be served from the
6-inch fill line.

Treated Water Distribution

Recommended improvements to the distribution system reflect the District Improvement
Standards. In general, pipes less than 6 inchesin diameter will be upgraded to a
minimum of 6 inchesin diameter and 8-inch diameter mains will be required for
commercia districts. Also anew 10-inch main is recommended for the upper West Point
area, and a 12-inch main is recommended for distribution of treated water from the
treatment plant south to Wilseyville and Sandy Gulch. Almost al of the pipes would
need to be replaced with larger diameter pipelines to meet fire flow demand while
maintaining 20 psi residual pressure and 20 psi minimum system pressure.

For pipe replacement or installation recommendations, all new pipes received a Hazen-
Williams C-factor of 140 in the hydraulic model. Existing pipes use the C-factor
currently assigned in the model - frequently the C -factor is 120.

As ageneral comparison, improvements to pipes in the distribution system were
considered for 500 gpm as well as 1,000 gpm fire flow during maximum day demand at
buildout. That comparison is shown in Table 11.

Table 11. Comparison of Distribution System Improvements Using 500 gpm vs. 1000 gpm

Fire Flow.
500 gpm FF Standard 1000 gpm FF Standard | Additional Pipe required for 1,000 gpm FF criteria
Diameter feet of pipe feet of pipe feet of pipe
6" pipe 8600 17804 9204
8" pipe 5200 5135 -65
10" pipe 6500 6407 -93
12" pipe 13800 13886 86

The additional cost estimated to improve the distribution system to the design standard of
1,000 gpm fire flow versus 500 gpm fire flow is approximately $2.9 million, or an
additional 58% of the estimated construction cost for improving the distribution system to
the 500 gpm fire flow standard.

Distribution System

West Point/Wilseyville

Based on modeling results, the existing water distribution system does not meet fire flow
standards under MDD. The primary reason the system fails to support the fire demand is
inadequate pipe diameters. The existing system is composed mainly of 6-inch diameter
pipe mains and 4-inch diameter pipe to terminal service lines. The smallest pipe diameter
recorded on the District treated water distribution map is 1-inch diameter with 8-inch
diameter asthe largest pipelinein the system.
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A magjority of the pipesin the West Point zone would have to be replaced. The service
main between the treatment plant and the rest of the distribution network along Winton
Road would need to be upgraded from a 6-inch diameter to a 12-inch diameter pipeline.

The other difficulty in the distribution grid is elevation changes throughout the system.
The existing storage elevation is 2,910 feet. The grid has problems with service area that
have too little and/or too much pressure. Several locations along Highway 26, near
Pinecrest Lane and Dowling Road, are above 2,840 feet in elevation that is 1.5 miles
away from the treatment plant. Based on static conditions alone, these services do not
meet the minimum residual pressure of 35 psi. Reasonable increases in pipe diameters
produce very little benefit in mitigating these low-pressure concerns. It is recommended
that localized booster pumps be installed to bolster fireflow volumes and pressuresin
these areas. The District isin the process of upgrading the Wilseyville fire flow pump and
power generator, which will supply adequate fire flow to the south easternmost area of
Wilseyville.

Bummerville

For the Bummerville system, the primary deficiency isinadequate pipe size. The
Bummerville distribution grid also consists of 4-inch diameter and 6-inch diameter pipe.
The primary service main runs north/south on Bummerville Road and is connected to the
redwood storage tank, by a4-inch loop. The recommendation is to upsize the existing 4-
inch and 6-inch diameter pipes to 6-inches and 8-inches, respectively. Also, any pipe less
than four inches in diameter will need to be upsized to 6-inches.

System Sub-division

For the purposes of prioritization, recommended improvements for the West
Point/Wilseyville Distribution system have been divided into 3 sub-systems. System 1
consists of the main distribution pipe from the West Point Water Treatment Plant and the
Downtown West Point area. System 2 includes the Upper Northwest West Point system.
System 3 consists of improvements to the Wilseyville area. The system sub-division is
shown in Figure 9.
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Figure 9. Sub-System Division.
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Recommendation Priorities

The improvements are recommended as follows:

1. Downtown West Point Distribution System
2. Upper Northwest West Point Distribution System
3. Wilseyville Distribution System

The highest priority is given to the downtown areato provide increased fire flows to the
commercia district and the school. This area has had fire problemsin the past and isa
high priority for the District. The next priority is given to the Upper Northwest West
Point to provide adequate fire flows to this area which lies at a higher elevation and has
some of the lowest fire flows. The final priority is given to Wilseyville.

In summary, the recommended improvements to the distribution system are shown on
Figure 10 and are described following the figure.
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Proposed Improvements

B-inch new pipe
g-inch new pipe
10-inch new pipe
12-inch new pipe

2000 ] 2000 4000 Feet
e —

RK

Figure 10. Recommended Loops and Proposed Changes to the Distribution System.
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Downtown West Point Distribution System:

1. Upsize the existing pipeline from the treatment plant
along Winton Road onto State Highway 26 southbound
to Main Street to 12 inches in diameter (approximately
5,800 feet).

2. Upsize the existing pipeline along State Highway 26
from Winton Road to Main Street to 10 inchesin
diameter (approximately 600 feet).

3. Upsize the existing pipeline along Main Street from
State Highway 26 to Pine Street to 8 inches in diameter
(approximately 2,000 feet).

4. Upsizeal remaining pipelinesto 6 inches in diameter
(approximately 7,000 feet).

Upper Northwest West Point Distribution System:

1. Upsizethe existing pipeline along State Highway 26
from Main Street to Rhoda Niderost Lane to 10 inchesin
diameter (approximately 5,807 feet).

2. Upsize the existing pipeline aong State Highway 26
from Rhoda Niderost Lane to the terminus at Centennial
Mine Road to 8 inches in diameter (approximately 3,135
feet).

3. Upsize the pipeline branches along State Highway 26 to
aminimum of 6 inches in diameter (approximately 6,036
feet).

Wilseyville Distribution System:

1. Install new 12-inch diameter pipeline connected to the
upsized 12-inch diameter line at State Highway 26 and
Main Street. Continue southbound onto Railroad Flat
Road and Sandy Gulch Road to the terminus
immediately prior to the intersection of Sandy Gulch
Road and State Highway 26 (approximately 8,086 feet).

2. Upsize other 2-inch and 4-inch diameter pipelinesto a
minimum of 6-inchesin diameter (approximately 293
feet and 4,475 feet respectively).
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Cost Estimates:

3. Loop PatriciaWay to the southwest to Barney Way using
a 6-inch diameter pipeline (approximately 752 feet).

The cost estimates included herein are based on recent similar projects, recent bid prices,
and historical trends. They are not based on detailed engineering design and analysis.
Therefore, the construction cost estimates are considered to range from +30 percent to —
30 percent of the expected bid prices. A 25 percent contingency has been applied to the
baseline construction cost to account for unforeseen events and unknown conditions and
acost equal to 20 percent of construction cost (including contingencies) has been applied

to account for additional items such as engineering, administration, construction

management, and inspection costs. Cost Estimates are provided in Appendix B.

Table 12. Summary of Cost Estimates for All Improvements.

Improvements Estimated Capital Costs
Bummerville Distribution System & Storage Tank $1457,000
Mokelumne Pump Station $1,262,000
Regulating Reservoir Improvements $107,000
Replacement of Wilson Dam $304,000
West Point / Wilseyville Distribution System & Clearwell Replacement | $5,638,000
Total Improvement Costs $8.77 Million

Table 13. Summary of Phase 1 breakdown of Cost Estimates for recommended improvements for the
West Point / Wilseyville Distribution System.

Phase 1 Improvements Year 1 Year 2 Year 3 Year 4 Year 5
Downtown West Point Distribution System $878,000 $980,000
Bummerville Storage Tank $393,000
Replacement of Wilson Dam $304,000
Bummerville Fire Flow Pump $99,000
Replacement of Clearwell $650,000
Upper Northwest West Point Pipelines $717,000 $842,000
Bear Creek Diversion SCADA $95,600
Total Improvement Costs $1.27 Million | $0.98 Million | $1.05 Million | $0.81 Million | $0.84 Million

Advantages/Disadvantages:

Critical local water issues include adequate supply of water for fire protection and a
continuous reliable potable water supply. Local fires have caused significant damage
within the local communities due to inadequate distribution facilities. The project features
will enhance the fire protection for the area. Conservation of water is an important local,
regional, CalFed Bay-Delta, state and federal issue addressed by this project.

Replacement of old, leaking raw water conveyance and distribution facilities will

significantly improve the efficiency and level of conservation within the project area.
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The goals of this project are consistent with local water management plans (West
Point/Wilseyville Domestic Water Master Plan, Charpier, Martin and Associates 1996
and Calaveras County Water Master Plan, Borcalli and Associates 1996) calling for
infrastructure rehabilitation and increased fire protection. The conservation aspects of this
project will meet the goals of local, regional, CalFed Bay-Delta, state and federal
management plans. The District is currently in the process of developing a 2005 Water
Master Plan which will be considered during final project design.

Proposed Project (Recommended Alternative)

For the purposes of this grant application the proposed project consists of replacing
distribution lines in the downtown West Point area and replacing the Bummerville Tank.
While additional improvements are required the scope of the project was limited to the
downtown West Point area and the Bummerville Tank as they are the highest priorities
for the overall system. The following figure highlights the proposed project components.
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Summary of Project Features

Downtown West Point Distribution System: Replace undersized and deteriorating
pipelines to meet current fire protection standards and to eliminate water 10ss

6,036 feet - 6-inch pipe

3,135 feet - 8-inch pipe

5,807 feet - 10-inch pipe

Upper Northwest West Point Distribution System: Replace undersized and
deteriorating pipelines to meet current fire protection standards and to eliminate water
loss

7,000 feet - 6-inch pipe

2,000 feet - 8-inch pipe

600 feet - 10-inch pipe

5,800 feet - 12-inch pipe

Bummerville Storage Tanks Replacement: Replace deteriorating storage tanks to
eliminate water loss
50,000 gal tank at Bummerville, with 3,150 feet of 6-inch fill line and booster

pump

Project Design

Preliminary design plans have been devel oped for the downtown West point Distribution
system and the Bummerville Tank Replacement. These preliminary plans are attached.

Total Project Costs

Downtown West Point Distribution System: $1,720,000
Upper Northwest West Point Distribution System: $1,586,000
Bummerville Storage Tanks Replacement: $492,000

Total Project Costs = $3,798,000

Overall Cost Estimate for Downtown West Point Distribution System Improvements

Element Description Estimated Units Unit Price (installed) Estimated
Quantit Amount

Materials/Installation

Pipeline

6-inch Pipe 7,000 LF $45 $315,000
8-inch Pipe 2,000 LF $55 $110,000
10-inch Pipe 600 LF $70 $42,000
12-inch Pipe 5,800 LF $80 $464,000

Valves, Installed
Along the 6-inch Pipe 23 EA $850 $19,550
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Along the 8-inch Pipe 7 EA $1,000 $7,000

Along the 10-inch Pipe 2 EA $1,200 $2,400
Along the 12-inch Pipe 19 EA $1,500 $28,500
Pavement Replacement

Along the 6-inch Pipe 7,000 LF $8 $56,000
Along the 8-inch Pipe 2,000 LF $10 $20,000
Along the 10-inch Pipe 600 LF $10 $6,000
Along the 12-inch Pipe 5,800 LF $12.50 $72,500

Service Connections 120 EA $950.00 $114,000

Materials/Installation subtotal = $1,256,950

Planning/Design/Engineering 12% LS $150,834
Environmental Mitigation/Enhancement 3% LS $37,709
Other/Environmental Documentation 1 LS $50,000 $50,000

$238,543

SUBTOTAL = $1,495,493

Contingency Costs 15% LS $224,324

TOTAL ESTIMATED COST = $1,720,000

Overall Cost Estimate for Upper Northwest West Point Distribution System Improvements

Element Description Estimated Units | UnitPrice (installea) |  EStmated
Quantit Amount

Materials/Installation

Pipeline
6-inch Pipe 6,036 LF $45 $271,620
8-inch Pipe 3,135 LF $55 $172,425
10-inch Pipe 5,807 LF $70 $406,490
Valves, Installed
Along the 6-inch Pipe 21 EA $850 $17,850
Along the 8-inch Pipe 11 EA $1,000 $11,000
Along the 10-inch Pipe 20 EA $1,200 $24,000
Pavement Replacement
Along the 6-inch Pipe 6,036 LF $8 $48,288
Along the 8-inch Pipe 3,135 LF $10 $31,350
Along the 10-inch Pipe 5,807 LF $10 $58,070
Service Connections 120 EA $950.00 $114,000
Materials/Installation subtotal = $1,155,093
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Planning/Design/Engineering 12% LS $138,611
Environmental Mitigation/Enhancement 3% LS $34,653
Other/Environmental Documentation 1 LS $50,000 $50,000

SUBTOTAL = $1,378,357

Contingency Costs 15% LS $206,754
TOTAL ESTIMATED COST = $1,586,000

Cost Estimate for Bummerville Tank

Element Description Estimated Units | UnitPrice (installea) | ~ EStmated
Quantit Amount

Materials/Installation

6-inch Pipe 3,150 LF $50 $157,500
Pump Control Valve, 6-inch valve 1 EA $7,500 $7,500
Butterfly Valve, 6-inch valve 1 EA $1,200 $1,200
Materials/Installation subtotal = $166,200
Structures
Pump Station 1 LS $35,000 $35,000
Steel Tank for Bummerville 50,000 GAL $0.75 $37,500
Removal of Existing Tanks 1 LS $10,000 $10,000
Structures subtotal = $82,500
Planning/Design/Engineering 8% LS $19,896
Environmental Mitigation/Enhancement 3% LS $7,461
Construction Administration/Overhead 10% LS $24,870
Other/Environmental Documentation 1 LS $40,000 $40,000
$92,227
SUBTOTAL = $340,927
Contingency Costs 15% LS $51,139
TOTAL ESTIMATED COST = $393,000

Cost Estimate for Bummerville Fire Flow Pump

Element Description Estimated Units | Unit Price (installed) Bl =
Quantit Amount
Structures

Fire Booster Pump Station 1 LS $65,000 $65,000
Structures subtotal = $65,000
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Planning/Design/Engineering
Environmental Mitigation/Enhancement
Construction Administration/Overhead

Other/Environmental Documentation

Contingency Costs

Capital Recovery Analysis

8%
3%
10%

15%

LS
LS
LS
LS

LS

$10,000
SUBTOTAL =

TOTAL ESTIMATED COST =

The following table outlines the engineering economics analysis to determine the annual
capital recovery costs for the project. This analysis assumes a minimum 50 year project
life and an interest rate of 5% (from Appendix C of the OMB Circular A-94).

Capital Cost Category

@)

(@) Land Purchase/Easement
b) Planning/Design/Engineering

(
(c) Materials/Installation

d) Structures

)
)
(d)
©)

e) Equipment Purchases/Rentals

(f) Environmental Mitigation/Enhancement

(9) Construction Administration/Overhead

(h) Project Legal/License Fees

(k) Capital Recovery Factor 0.2281
(5%; 50 years)

(I) Annual Capital Costs
(ixk)

5/6/2005

©)

Not applicable
314,550

$2,578,000
$147,500
Not applicable

$81,500
$31,370

$150,000
$3,302,920

40

0.15
0.15
0.15
0.15
0.15

0.15
0.15
0.15
0.15
0.15

Dollars

(©)
(b x ¢)

$47,183
$386,700
$22,125

$12,225
$4,706
$22,500

$495,438

Subtotal

(e
(b + d)

$361,733
$2,964,700
$169,625

$93,725
$36,076

$172,500
$3,798,000

0.0548

$208,000

Preliminary Engineering Report

$5,200
$1,950
$6,500
$10,000
$23,650



B

-0 () ) e nu i
N 210 NOA
Wd - FALSAS NOLMGRSA HIIVM TTHAGISTI O LNOd 1S3M a3 " AL SNl win] /7 340438
MY~ POLSIS NOUNERILSG H3Ive TTHAGSTA GRV LNOJ 1S3M ¥i-2 ] 1] m::mmc_mcm HAaH SAYQ  OML
MYl ~ FEISIS MOLNGKMLSK Maiva TTTAIST ONY LOJ 1534 e a . -
Wrid — RLSAS MOLNGRISY) Mivik STHMIS 0N OGNV INKGd 534 7-3 " - Wty MRCS  punciBrapury
H¥ld — MALSIS NOUNGRHSKE ¥AIve TTHAMISTR ONV INOJ J534 1= L3
NYlé — POLSAS NOLNGAMISKE MIIVA JTTOAATSTM ONY INIOJ 1S3M =2 Lal
Nl ~ POUSAS NOUASSMES MRUvM TTOAAIS T ONY IMIOd 1S3W L] [13
N — POLS NOUNGRISI 300W TTHACISTIM ONYV LNIGd 1534 L] a
,Z‘.‘IEEQE’QE% =3 113
W — MRLSLS NOUNSBLISIO MITAR TTWACISTH QWY IMOd I3 3 #
MVl — RILSAE NOWNGRISK) HENM TTTAGIST ONY INMOJ IS 1] [1
N - WLSAS NOLNSRNSH v TTRASSTMA ONY [MOCd 1S3M =
NYld = FALSAS NOUNERAISIO H30vm JTUALISTM ONY INIGd [SSW ]
Nl ~ WSS NOWNBRUSK MEIVM TTAMISTM ONY 1MOd D53 =3 1]
MYl — NGRS NOWNERUSK] M3ivie JTHAGSTM OGNV 1MOd [SOa -2 <
Nd US TMOM bl 13
S0EMUS MENID -2 1y
= | 5| 200Z ¥3IGNIAON
Svrt NOWYICH LU NV “SOHMYA] 40 IS IS9HS H3A00 -3 [}

e AVLILINGNS NOIS3d3dd

NILSAS NOILNEI4LSId d31IVM
JTHAAISTIM ANV LINIOd 1S3IM

101d1SId 431VM
ALNNOD SVUIAVIVO

dvIN TYNOIDIY

=)

D 0~ AT WA S P2 L O LSO | DR
! T R R s

TrwioooH,

G

El | 0 | N [ L] 1 [ ] T 3 T [ i H | 3 1 7 3 T a 3 a



:

g , B§a I g
R gg g Eg § Eg E§§ g b _
£ § °l e s
R 2 il 2 il
| 8 byad g |5
sE8 Lemsses shidst B Eggﬁ é 28
: §
Py, flik o1 A
pad et iu v gl o il s g lE] !
| ot s SR B E s
- 05 <==
L abbioslatie suatects Cineimbusta dobnsentelinls S vnctrnesaaBesteet u32 ,ubevsbls gg E%g
| i
1 ig; , E b bait
1A PR L e 1]
1g o ggg i Eg g %gs 4 5555 T EEQE pitegl QE; N <
gﬁ%ﬁﬁﬁ%%ﬁ%ﬁhﬁ%ﬁﬁ%ﬁ%?ﬁﬁ%@é%%%%ﬁﬁ
EEEEPTL ALEE LTI T ﬂﬁig?‘?ﬁ 3% iuBeiiely suafuzbils ZePobbeBibRl. x?t???fﬁmlﬁﬂ&sﬁﬁ oo ]‘g ] B
L
_ . i
wm 2}
i 2 &
I I N I R R T
PRTER WITM AL Re L AN
| it st T ki b B Sl
EeBsfser .533maqasBabiieskinhn Bebdiabe weed 299R Luics £BELE syt poe _33533e508.0 2358s5enis

i
5 ¢
: i EE 5 5555
b dle il LS L B e ]
b Sl SRR

| ESas os88dbeasdiialnatuensnelE L 8Buobibaa 8l EoRa b ulhs | 2oBRutRE, teras. DasoBeRsRtERl

LLLLL

? ;
' P éﬁ % 5 E ‘il O §§E
L il : gggamé d g ik
b B %s?%ﬁ% a§§%%mﬂé

abusnuifalbslorres tl2e Toounsidabl S3EaRRRaln 922260 000nEE8oH002205 30 R a R iR R u iR e

L[ TTT




M &9 _ waca-san ¥ .| walsAs NoLLNGRLS Peisl
; b
- —

— Sl L O
—To-a _ 207 PN MALVM STIAAISTIM A4 2 R M= )
e GNY INIOd Lsam 9 el N B S N ]
& o] 2 — =
ADIULISIA ¥aLTM ¥ B —
STOENAS TVHINZD ALNNOD SYMIAYTYD D) N O O S .
 vies —— D N i
| e VY O PRIVOY OV p | |%
“Lo3NoNd
01 ot K 40 L 0 g Selon. XL |\mv m
OSAMITIX L U0 SUCHO AL LM TN~V TaVaRVIS T CoM e HHE (vad) vy Srdnoa qowy  —f=— s
s
g»ﬂgiggﬁﬁ . T Y. —— TR a0 e s — B 0w M
WO SSNILvH TTeM Juid (SLNIWRINORS 04 ST3S TIS) M0 M —————— IMUND e
SO VD skl s
Ianiess TS W Ml N 3y oy I ARIIAOH e
=) u!uua.wnzogzsm u._...xﬂz.!i_un ofl ONNHNL 3NN —————O TN T ————
@ ING-TIVD Wi30 HO NOLLYIS OHY WY O = . = NAOO SHINL THI ) I0MEF N N —R—X—
s 39 0 QEIN03 DMINGIIE) I 325 I e D CTr i S N,
Aot ATk IO INGA : fr— ——
S TR DA et e THUNY 140N INGOSIHOM + E ugguc”nﬁnu! —— AU 3OO
s (3 :  NOLVATL3 LR o ey T owsrwes T
2dii, mOSHA o NOULYOLALNGA J0E) 1HON INSISIHONY L @ SHGNL ¥0 TSOH TWBEY =y w
il (MBI MUNHEO) T 1S TN LUTIONCO HIVINDE INTchd 4t
e 6 VW OO S NI TR — & s ——F R —
O (0 INIOSIHOMY b o) onn I
Siasd D uﬂsgnuzhpp&!ﬂ-!m\:i o “..w“ —
S TS
ww wog 0] 10 ooy O80T A RN Lion TSSO o A N R ERGS @ AN VRY TIEVRWA | — e — YRR
WEH NO0M ()
STTOIRTTIEORIN —_—
L R T CRGHSHS VRSN P Hﬁ R s
TWEDEDROEY | gapvA OIOR S0 ROIVAT TS NS ot 1 e Y oM i T —{ Qe B0 e ———
10H "M3IVE TIVIOd — = I IMOHOT, ——— L
TR SR e v msuo Soass | ] (omed 09 v TS — - . )
S “HO. NfZie L A8 TUNENTN
N U e —— A mm
T e o Y %Y, ASO0T0EHAS ONMIZD J3LOT 43 bon o IV OMUYINOZH JUNSTR u!uﬂﬁu;ﬂﬂ..fﬂmg?:g '
] BNG ONEAT I - rowaa ©
and SV NOUWATIBEY MIIT HOUYATTY . h\.ﬁm:m__-xm |.ﬁll 3
o Lo 4 o T = IATA OHONMR WNSTIUY PR gl
4 L:_ o= 5 - HOUVIS 3ATYA DLYWOLW = M
‘ = X Iiviaa " . ATBRGSEY 1001 WY ] W T ——f—— oo @
Z IRV R i3 W MM e O— wos N0 -
— TIRIVW INIST SOMINGG NOW — G0N (DUVPGHS HO HOULSES) M \r e .vﬁ..ﬁ%_. o WINOZIHOH
i ——— SR L
E“”.s.ﬂ 1 9 won SNONMUINGD — 00N UWGHGS 30 NouTs) @0 TRE na Ly R ”«“HE o
e 2R D e e e = o s o @
i TN “wisa NOUVINEN Geo NOUTIS M 3k O T AN ——p—— R wm
Eeses AN} . .
uLtvw TWviOd BN e ona e aaing TI0d INOHAITLL Al g
NON S3aN T T TUIHA. DHUNVSE St = e SUOUVIITIAS M CUNCNTID AL T A THE e e - -y
T i = L NOILDO3S (Nvid) Shuvas Mt SO0 u® s, X033 45Kl 718000 lNTr.I s e
T IIVREIY HelzEs) W v 3504 =g e 1B b WSY HOLYD MWK LS .
IRV INMD NOLO3E W T —— O
SHERN DV TERaIT oo & o s - w I e w3308 —p— e O
TTHA SHAVID » s il TR SNMOLNON AN ()
LAONYEID MORALW o IANA AVD e lnipmmme
‘_rflr[tﬁzo.ﬁwua T H D s = o = ToHm Y
NOLDTWI SILYONIM V1 P o ST e @e
: TIIT Housas . woons oo 4 v oy T T S0BIUS ot I o
: LNETHA 1 BowEs {MOUDFE) HoRE [ Lahossa Fanoa NAGHS: A0S
! . L eman - - e
™ o hj..h_ummn NV 1d [ ] SHOUVDLETMS OL MELR ~ 3dAl IAWA A0 SSTKVDIN '
 m e @\r Sl : sseneo oo zom anes 1T | ome on o e 1 m g surs vaomwa | | | F
Nouroma £ TUVNON Y ATAMT G v SICA HOd KLl e L
BRI N . ‘ (OEMNIINGG) STOINY TSI iceire)
AS0T0ENAS NOILYIL4UNIAI ADQTI0EWAS TVHINZD NOWJ3S/NYTd NI STVINALWW ASOTOHAAS ONIdid ADQTIQENAS NY1d 3US
s T v T F T T Ty T T " D 3 T TV

Rt - - - e iy Y



o i PO M- .| wWalsAs NOLNGRALSH
Ll
]

1002 YTBRINGH YILYM FTTTALIS UM =

2 = GNY LNIOd 1LS3M

LOIMLSIA HALYM ®

NVid 3US TIveEAQ ALNNOD SYHIAVIVI @F

L e
LLLLL e
LI
L
LLLE k-

H Y S oo




—=| Wilsis NoLLNGRLLSIG ,
| HALYM ITIAAZSTIM —
= GNY LN1Od 1LS3M

P T o]
. Lo

T¥—0 9MQ 335 NOLLYIINILNGO H04 = 00 INMHALYA

G { [ I H , , ¥ =




TS o o NLISAS NOLLAGIULSIO
h.v 2 h WA=ZZ0-4LL90 _ 00T MIBGAON HALYM TTTAAISTIM |l.l.“ hl.._ h._ L L ..ll.._ ]
= sty by ANV LNIOd 1S3M ! ||
MIIA NVId N RS [
WILSAS NOLLNGINASIA MILYM m m m m M 1— ,.w
FTUAAISTIM ONY hz_om. 153IM 1 H.mn
R W i
o |
H
$
i
£
3
z
1
3
o
g
F
9
._ gt
‘.ﬂ_
o
&
o H
L :
~ _
, N
: | N
| | ~
| .
AN
W T l// ~
| . | ™ |
T § | “
AL ,“ S 4
' J i [
! N | |
! : v
£ : i y \\\
m 3 S LRl , Y v
T e—— yavd
i ! Eard
2 1 ] T ¥

g = .- Lt T




00 MO ] M4 L WELSAS NOLLNERLSI
S L
L1S3AM

MIIA NYId
W31SAS NOLLNERLSIA ¥ LYM

LOMHLSIQ WALYM |
ALNNOSD SYUIAVIVD

LLLLL b
LLLEL ke
LLLELLE
LU
LLLLLLE

STHAAISTIM ANV LNIOd LS3M

-3 9Ma 355 NOLYONILNGD 303 — 00-INTH

f S St |

o
/ELN iy 200
N Lo

[0

¢

1
i
/Y
R
I}
[
P |
|-
P !
_— — —— e .
_ L e
R i .
; o
H AN .
i hS RN
; ~ B
i N
: g
| X
: =
_ A
i 4
i
| /B
! ! !
i i ;
P ,_ I's
|/ / i O _ ( m,._
1 / N [
g ; N i 1
j | | i b
’ ;o i | ; =]
/ K | ; 1
\ 4 : \H ; 1 | 2
Ve v | | e i m P18
- e \\\U\ 7 i iy
P i ! i V2
S f i T | ! k-
- L ! L
s LT | ol
i T i
\. i - — e ——T _ i .H
s i m ! L
i ! 1 i ! k
i
! S | r |
| ~ln | :
i |
{ - : }
| A |
’ |
'
N
d G I N n T ] v H B) ] 3 a 3 ]




. wari-sas | G | wa1sAS NOWLAEINLSIE
L2 ¥\ —EZR—6L190 _ 20T MEEPGACH il YALYM ITIAAISTIM LI._ hl.k h._ h._ L._ =
omal e aNv 1NIod 153m s o o B —
WELSAS NOLLNERLSIA HALYM LO1A1S10 UIALVM ) — u i u —
ALNNOD SYHIAVTVD 7 u — u H_u_ 1 —
A1 11|

TTUAAIS UM GNY LNIOd 1STM
|

. 99 INMHILYK

S-0 DM 335_NOIVANL

e o i e i e AT SER AR

LAl

I
: __”,.
Mg -
A i /
S ;
s i
e 2 -
s ~F - .
s ; B
Ce - :
- ’ ‘\. |
e - ;
d i
o
A N i :
; i i A
w / Y -
- b / p
P . . A L ¥ 7 e
L Rt | g o
. W0 5 00 TS NOUVNNLNGG M0 — 00 INMHILYN -
d © N n T 3 ] T g T T T H T 5 3 E] [ 3 a v

BRI . (f 27X T



A STVII0 = ANVL LEAOO3N d3lve =3

N STYI30 - MNYL RCAOTEN H1IvM =2

1 SWE0 — Ml JRGNOEN G =3

FAYIIA QY NOLDIS ~ VL ASAOTIH HILWR =2

SUVISD GNY MCIA NYId — BNV MGAOTIN W31vM -3

N 3US — VL AEAON ELYM [E]

SRS TRENED =3

SNOUVATIGEY TVENGD -0

SdY NOUVDOT LIWOMd ONY "SONWEYH0 J0 1ST 1T9HS H3A00 =9

MM eno~oa

[}

WIJEANN  Y38MNN
NOLLJR:OS3Q DNIMYHA 1T3HS

SONIMYET 40 1SN

NPERLAY:

e

e

SHNYL JIWHO,
HILVM TTIANEN

d¥W NOLYOOT

ap(za
F

d¥iW TYNOIDTY

0£956 YO ‘wosjoq
aALQ i unl L /Z
-ou] Buuauwibul yaH

_LY

¢00Z d3HWN3IAON
AVLLINEGNS NOIS3d3dd

SUHNVL JOVYOLS d31VM
d3Lv3idl ITTA4dINANNE

10141S1@ 431VM
ALNNOD SVUIAVIVO

HE-T{Mm])| B T
21 NOA @
340439

SAYC  OML @

Vil ARG n_.__._EP_nu:D

EETEL]EMNOSOH, R0-T-11
L0/ LA/
¢ » [T F- 4

T IREATATAR AT

¢ T N i ]




4 i

é ; éggg f g Egg
: e £ A

| ki ‘éﬁggggﬁgg%gééﬁ g EE%

© EﬁgE

+£% Lpevinee eBshsd B T

Ty T’ —
—14%
e [

—
=

: ] Eg : 3
E_ Eg E z ¥ § §g § Za s E EE
g B e f fln i e el iln
i o S E

GENERAL ABBREVIATIONS
D67TR-022
BUMR—CEL0WGC

2002

WVEMBER
HOHE

’ égg i
o gsg EESEEE%E ‘E H

S

5 of
Wil

BUMMERYILLE TREATED =
WATER STORAGE

"0, CALAVERAS COUNTY
YA WATER DISTRICT
¥,

|

P g
g »5555 EE E . By ko
TR e | gy Pt | w8
TR WITM 1 AT
it st 0 e el
LT TRCE IR IER T B0 1 I LT NG B T S $BBeE aube mop _3T6T3aSaBuasT8seass
E g
I TITY IR TY L i
: Es g giE i3 h:Si : gg HE :sbbhg ; '
| o i A i) LT
Boar os883easilialeaananaebiE | siBuobE0o 0 000 R0 50 | 2ol DB e rvan HanaBREERRE Ch LLLLL D
é s N ¥
§§; : é i,y i B
== 5 i I
I Eg i W gy f I
i HiL gggié‘ﬁ G et bl
i
ofustulfalinste ntetliosy Tuamnadiusd Sbtabiuntats 383500800 000000 3002 000 0e ieb i b E bR - ;:_]_|_|_[r




00 | <= — = sl ) ] I
——y — ; ; 't
¥~ Z0-6LL90 | 2002 AIBNAAON IOWHOLS HILVM L g e T [ o ] o 3
= ey Z oy QLLVIHL ITIANINWNG L Iu_ [N DREN DA (NN D
L oy walh RN DU DU (R P .
- % iy Bl
SIQEWAS TYHINTD LY1510 HILYM y; s % B D N ;
ALNNOD SYHIAVIVD o - —
ovisnua 'a Tl — 1
Ak R T .
3t OL SIS SHOWGHBEY GNY SIS B3 §
v STTLSIS Owidid (WY INGHANDS LTGks T5 T ROV IIORGT MNLUNOT TR QTSI i E
“Ewen
MO SHGH HOVI 0 LCIINGO 01 HIEH Ykl 3avil " |\® NOUTINHOS 00T .'.m__"ul B
SR 0 19 SN . S0k Toen iy 4 oo ¢ &
01030 5 A 20 S 80 DS T SINEVW VLT TEVORVES o) vy ra0a Gy ——fE—
30M4 108
LTI0d SHL N0 Tk UV TU4 800H | =
P Fa— o Wy AR TV ONY —_— T SLN0D Tkl WIS —— e —
it B g M S MOUDES NOUNHETIS R 00 =
Qaxsistoy SONILYY TIVM Y14 (SINEMGAOGTY HOS 50345 TS) IMOF 3ok ———F—— INENED — - — - —
TNV |\\u.§!::u.a|ﬁ:
TNy g ———— T C0 V R——
HOULAHOS3 ITD WY Nuu A
Aluwﬂh!wmégggig Al SHRAINL 3N e I OB ~—H——X—-
OW ING-TID TYLID HO HOUIFS OFY HVd 4 + P = MR DHAHNL 31— NS WY NVHY  —X——K—
w0d 3 WO (ME0NTEU OMINZD0G) 3OMD T2S TN —— AU TN -
_mR . -1 [5] o v T0e0 325 31— e s 2 oo
o ‘B o HOLTIWND OMld THIDGY e
"L/ NS NOLLYAZ 13 oo TTHTTITT
Tl mosm & MowLAIGS FALAI LHON INGIERIOTY $T =] SHGNL B0 TSOH TRIGU  ——§ -
(VIINC3N SRUNGONGD) FDHWHS TS 3NN 5 AUTBINGD HIINED N Thd ———————
e (D TIREVR OI0RT B0 NOLVATTT TN o 140 W @ m—_m— W T
MDA LHON IEISTION $51 (o m] ot I
-y, WO —————
I WD NAMICD b ﬂ».aﬂntn_._.iu._ul\ 1AM ,
wem wca [XEX] e RS LN QIS o] N w154 WAL VR TRV ——e—
20 ea siivaae A HOUYSHIANDY
e 00 (X P +— STOIR TSI P —
TR TEVR OIOF 50 NOIVRI T STONS o o o TR ——1Ob— o moTa ——3——
: (M} LOH “MITYM THVIOD v v e e T W INoHOTL —— 11—
T o s N {34d) 103 WALV TIEVIOd —— = e e VA TIVE Kok TRHL mw
=3 HO. AU W 4D TNRSIC
. % a0 v, UA) INBA ———— LA e AV OMLYIEE SNSRI ﬂ 3y 0SS IAOSY THKNIASNS 3y MWL S3uMun 1
¥O ORI SIIRHON AOULY TIOR
8 ONidld SRERMTTd ATV = &
. 0 MIUT) HOUNATTR: - rowon  E——
b Jrandn03 His:au;wumw“__x_« X
a S NOUNIS OMONOGH JWNSTRG X,
o Aok LJ T3S i o+ - = = IAVA SNISNOTY JUNSSTUA % AR Y N g
ot =5 NOuwIS IXTRA STpvaLrY T
TRRT [ TN a0 WS i
= X ¥13ad . " == .. AMIUISSY 001 B = T T ———— RHIOE @
W v T DM 4 ) TANGTHOR v
P WA AN WD oM = == o i \r A AITIH SRS .JA.E%T s i
s ad Ty St wiza SAONALNGD — GooM = (MBS 40 NOUES) an TER na L, W v w0 ——o—
e e e HOUYATTS 10dS SWLSHG
o g g TELTC g HOUYINSM Live [asr] M) dn TRE na VA WO —— - "
el JE] NOUYINSM (e B NOUDES N 3did O WA ROVHING  ——pg—— s w
VW STV i
(ond) wme WM AN ]
Mirew THVIO S a ol . == _ TI0d IHQHITAL dl gy
NON SUYDK LJ NS RUIHA DA o P [ — e SHOLVOLSORAS M CVNOISID 3dAL O T e g "y
o
T TTOEIN E ﬂ\/ NOILLD3IS (M) owvs =y g 460y ® R P - -
ST NOUSES RO I —
T IWETwY (vouzizs) TviIn 77 A v 350H S m = NEYE YO VA0 bS8
ETEVWR I NOLES F— WA TV ~——i O
SR TV TRERaeT oo, 5 i sz e RS o SN o — oz #O
- 3 38070
X g R S — *H Tom swmunor WMD)
. 1RO NORAM g O——— A AUYS  ——Drm °
|\ S —— LT =or2 o - o R Toem
NOUDSMA SIUYOKIM OVLE R e
AT Hounss i FE| DHIINGT IAOCHD ¥ VD WM Joy SIAMS TN NN
7 Taeeced om0 2 TIEA0Q TN W) TONS H04 B NAGHS ADDOHMIS  Z NOLLYLITEA 9]
SEMUE 1 NS (roorim5) et =72
£ v [ “SINIAGHIY 1O WO ——G0e——
i e NYId (o) KOs A SHOLYOLID34S OL IE3H ~ 3dAL IAWA 30 SSTIGHVOGH
o 5 W - N NY1d P
1r SANTHIN O AN HU (E00/4) 1D Funexud TDEMAS SATEA DIV HLM HMOHS T6 JYH MITIE 2405 INGROINVEN] EH
TS (%) e ONY _2/L—T SIAIYA WOTIE MMOME LO00BRIS A8
O 777 UGN TV IOV QY b SINMA ¥0J S3AAL AT L
BRidld N . (MEMRIINOD) SNOINY TETSH BTN

ASOTICENAS NOLLYDIHIINGAI ADOTOBNAS TYHINID NOUD3IS/NVid Ni STVINIIVW ADQTOBWAS ONIdid AJCTOENAS NYid 3LS
A r 3 v

I o ] N i H I 1 I T | W 3 , Y i 3 a 3 T g T



L -9 b L
P I=ZZ0-6L090

vt .

SOVHOLS YILYM

Nv1d als
MNVL AHIAQITY HILVM

J3LVIHL ITIAYNINNNA

HANNEY

[ i
1208 —2v/'




29 DT LHYVET20c-Y MR ..._ GAON 5 .]_ -
\_ \#1-ZZ0-8/(90 [ 7002 H3AMGNON FOVHOLS HILVYM ==
= =i =t ey = gELVIAL ITUANITNNAE A -
$VL3A NY MIIA NYId LOIHLSIQ HILYM ]

MNVL ANIAOSTH HILYM ALNNOD SYHIAVIVD .\

111 TGO B0 -1
ELTN Ot
R P 4 2 TEETS

«-—I‘)_-n

’ Yo
s -t
- / NYid v_znlmEé oy
N AoV NOTIVO 000'0S NVL d3lvm
/ TN BOLLIOM
v N e e -
L ﬁ T a
1

%T

oz
> 3 vl
N 4 E SHIS N
NN old Ea Eﬁn.u.:.uu
A/ / ' | i nm M T0H WO 3
S
NN
ANNNNY \ X
GwﬁN/ 3 |4 %0073 0L 301
’ N
oL, JooH 4 S 1
b ///\.rz / \
w

i

.!En:u
i =] \
i qEHmM N
i 300V wonriin n
v oenLd
N\
i s N
@ “ ..\ / =
om0 Ny 5
\ ~ -~ = ol = L
_. Y Jﬁ\a\u/ ) N\ TVIZq 35NVa T3AT)
)
/ 0 Eﬂﬂ&n..:ﬁnum J
\ ) ; _ I
\ ! i
\
\ t
\ ! ' ! I iy
X -
| .
| ! |
TDOMO 0 d0L ; / DD.__A 306w
% A v
TS el IN-0-0TA
/ g ..u
_ e g ~\ "\
N 4
x// / |\
~ S = j
-~ T 1\
./,, . |
, e S
o N I L] E] I E) T ]



§ Ebaﬁunﬂllsl.l TUOH ¥ L
¢ u‘u_...s I 2007 TGN SOVHOLS NILVM A L.l._ hl.._ )hu_ h._ L._ —=
GALVIUL TTUANIWWNG u “_L u HL|_ u — ]
V130 ONY NOLLO3S LORLSIO NILYM B B A = ————=— —]
ALNNOD SYHIAA ool Ik
NNV ASIACITY HILYM VIV g - VU S DN R &
11 ] &

L=l =
V3T TIVM ONIM

@

D0 SH1 WL S
X0E ORI uﬂ“

AR Eld
£ <y ]
r— T . [P — /
o]
- ASEHOT 0
- -7 TG x..s_.l\ HOL OV POLOE
. * = - WAL NS LTd
__ i ~ ~ ™~ i UGN 10 T
2 ————— —
R T 4 i oL
e " - I
L [ !
. - . ]+
- T, x ) Bl |
T T e ], :
kD D

o
U i e w22
NOILO3S oo s 4/ /\\.///x /
VN : _ i
Ll A

AW G .nl\
A w0 8
MO




9 W HOT-EnE .lt_ M0N 5¥ l._
1¥)1-T20-84250 Z00Z HTEMEAON JOVUHOLS UILYM
<] JALYTHL FTIIAYINNNS

2]

STUvisa
JNVL AMIACOIH YILYM

0/
e

H Ao

IDISYD MR O GRivH--OUHNT
WA KK

174}
e
!ut.u\:i%g.v\nll’j

Sszai\\ z

SUN 7 /M D08 T3 1S 4 % AT

N \
W IS T ..-\nl\

WR IV ISS 2 X Lb/L
dAL CTENW DHOT 2 X LB/8 X L8 X L8

bl "L NOWYMSH

O
R

_
I M—
[

1
[
I TN ISS v/L 2 X SbE
[78
QUMW T /a008 33 155 04 AT dd

V=V NOLLIIS

- n/ig E—
uEu...u\:xéeaaxEm./ f W/l X EX T

= |

o 9L L
o I%
S5

B0g3

@1

STIOH WO #4/L /M 38Nl 05

HAHSYM TN LA XGH
MU IINGRE L1/

HOOUIY 2904
SIHOH W 9170

2172 % .9 W v

AN 98/ —=1

dAL LS
AL/E X 8 uve ._.Sul\

dit WD 5T MY aNesd—"]

5¥ 9 um
S0 % T/ L we
i~
T
3
¥

& & 1
: 4 SR X L
* e

;

S v 9L

[—— 91/ 1 9 WA vy

i

3

T

H

! ]




DT S00-MNG .I...._ UM Y I._ ) P
h_ m.w.l wiemnasa | o o | ADVAOLS HILVM & ) — = S L&LLLL R
- it b 4« E— —~5 =
1 §7visa LORILSIC YTLYM § ; lu_ et HLLu u H__ H__ _H
S T ———— ALNNOD SYHIAVIVD E.._iﬂ_ ElH e e o
s e N S S Y B "
Fcom | Er] = Ok v ¥
N TI90vaE GRn ALLEvS &5 R RE e
o e ol ARV T Ko 0ce | 1
at/c s \ &
ATNG NERLY RVOMNYIS SLIVIOM DRSO T
— { ! o s 1o o B L8 R L §
o IR

¥Qd STIOH Z - TId 9472
L=

a
ﬁ AN 00 HL-
2|

g—8 NOO3S Vv NOISS

EXTON
AN 00 VL
W LY SN0 876 S 201 X LT WH VU 90T 2/ S /1 XS
3dd INGT 8 X WO T
Ik ONOT 5 X WO 2 W IVU OO 2 X LB1/C X L

SIN
4000 ¥300v7 01

™A Y oM LS 5 X L X LT/

\ i

 a— I
[}

1

s \

“

e !
h

]

]

I

]

. ﬁ P

ok u.w\.l\

[ 2r1 e x 20

EN0EH Y M0s vl
onal L0—0L X ¥ X b_\n\

3
SAKEX LT

1M WS X 3dd 00 99°t

]
|

T T T T T°T
LT T T 1T

I A o Nl S O N I O |

I T 11 0T

T LT T T

i\\.\\\\\\lE I/ T A

\
&
. E

.

ﬁ-_l] s

E . J
E "
| ,
1

””nﬂﬂ”yﬂﬂﬂa_ MHCAIY I ISR

N\ Ng

LE X B 9T X A LT

\|d=ng

AN &2 X Jeld 00 891

TOHS MNvL

DHOT 5T X 9

NOISHALXY B0 AL

TRNCTH SY AHOY NG

1!
HUSNALA . 5-¥ S
il

é. T X .9/T

2N 81 X
W OHOOd W /T

—— IE= 3 [T Yy
] =
: il
bt ] P
ﬁ. ! H Hm . | = A—
L - " "3 e
|
— I | | _ﬂ: |
“ e ) o= v
W IV DNOY /LS X ML X A Tn_ I— \ I =
I N -
WA YU DO AT L X LT L _ | vt SNy 30 QNI TN Iy
— THHS MOV 3dAL dYNS~-I106
=) CRICTH SY PRI04 * VO KN _B1/C WD
P A Unla oM 0-01 K 8-% X S1/E e ST G
W=D 35RH [t IMKINVH IV SNIYHO ALTIVE
" Z 9L/5, TS SSTINVIS W0
) vy L
NTT T LR /L XL gsﬁgﬁﬁ
TS e vl 1Yl AT S X LB X 2
108 ¥/T 1 X 2/t
AR VN
o i 0 I N I [l T ] T H ] E] E] El Bl & ¥

W B0 BLLNG/ ELTN O
3 - T Fudohy




TSI 308 SY oo
? e . — e ] ]
i I3 e = .
h_ - W % Woe G| nﬂﬁﬂ%ﬁmﬂd‘a =~ \ = ™ s B =3

§IY130 ANV NOLLDAS 1OIM1SIO HILYM © JI R e u u MUL u I .

hv ol TUISTYE N ill:
YNV AMIACOIY HILVM ALNNO3 SVHIAYTVD R Vg |§..§%%_ — = 1= -
x i - T -
M .
i

1

)

SIN
U/ u3vvada XALHOA GNY LTUN0 .8

S =T
HIHVIHE XILH0A ONV
Adid 1TUNRQ/LTINI

Tl

|
L
L
=




Camanche Regional Water Treatment Plant Plans (East Bay Municipal
Utilities District)
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SECTION 1
PURPOSE

1.1 Purpose

The purpose of the evaluation is to identify the best alternative to provide reliable water
treatment for Camanche North Shore (CANS) and Camanche South Shore (CASS) that
meets future water quality regulations with the lowest life cycle cost.

1.2 Background and Information

Two water treatment plants serve the Camanche Recreation area: Camanche North Shore
Water Treatment Plant (WTP) and Camanche South Shore Water Treatment Plant. See
Figures 1-1 and 1-2. CANS uses well water from up to four wells to meet potable and
non-potable demand. The treatment train consists of greensand filters followed by
calcium hypochlorite disinfection. CASS WTP treats Camanche Reservoir water using
dual-media filtration and calcium hypochlorite for disinfection. Both systems were built
in the 1960’s and do not have automation.

Several studies have been completed which evaluate different treatment technolo gies for
use at a new CASS WTP. Joint projects with Calaveras County Water District (CCWD)
and/or Amador County were part of these evaluations, so facilities have previously been
sized for 0.5 mgd initially with expansion to 2.0 mgd. While no joint project is moving

forward at this time, the option to expand facilities to meet CCWD and Amador County
needs will be considered in each proposed project.

In 1994, EBMUD and Calaveras County Water District hired SPH Associates in
association with West Yost & Associates to write a Predesign Report for Water
Treatment Facilities Camanche South Shore Recreation Area. This report evaluated three
types of treatment to be used at a new water treatment plant to serve CASS and CCWD: a
direct filtration package plant, a microfiltration facility and an ultrafiltration facility. At
that time, a package plant similar to that used by CCWD was recommended based on a
life cycle cost evaluation. In addition, it was planned to use Mokelumne aqueduct water
in lieu of Camanche Reservoir as the water supply source for the new plant.

In 1999, KASL was retained to perform the Camanche South Shore Water Treatment
Plant Feasibility Study for a new Water Treatment Plant at CASS that would replace both
existing WTPs at Camanche using Mokelumne Aqueduct water. This report provided an
update in costs and regulations to the SPH report and also provided water treatment for
CANS. KASL evaluated microfiltration, ultrafiltration, and ozone in conjunction with a
package plant. At that time, the cost of ultrafiltration had come down sufficiently and the
regulations at that time, made ultrafiltration the recommended water treatment
alternative.

On the basis of KASL’s recommendations, the District completed CEQA documentation
and design for an ultrafiltration plant located adjacent to the existing South Shore Water
Treatment plant. The new water treatment plant was designed to replace the two existing

East Bay Municipal Utility District 2
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Camanche WTPs, and has a 0.5 mgd capacity. 0.25 mgd was to serve CASS demands,
and 0.25 mgd was to be sent to CANS via a treated water pipeline to serve CANS
demands. The plant was designed to be expandable to 2.0 mgd in order to serve future
Calaveras and Amador County needs. This was in response to a request by EBMUD’s
Board of Director’s to keep this option open.

This report will update the assumptions that went into previous evaluations, facility costs
and regulatory information.

1.3 Goals and Objectives

The goals that must be met by a Camanche water treatment plant project are as follows:
1) Meet present and future (15-year) regulatory requirements.

2) Provide water treatment for EBMUD demands of 0.25 mgd at CASS and 0.25
mgd at CANS.

Objectives that must be met by the project are as follows:

1) Raw Water supply options will be limited to Camanche Reservoir, Mokelumne
Aqueduct, and Well Water.

2) Alternatives must not increase the amount of operator/maintenance time required,
due to limited operations and maintenance staffing at Pardee.

3) All CASS projects must address distribution system pressure problems at
Camanche South Shore. California Department of Health Services (DHS)
currently requires a minimum distribution system pressure of 20 psi. When
power outages occur at CASS, pressure in the upper portion of the distribution
system drops below this level. DHS requires disinfection when this occurs.

4) All projects at CASS and CANS must include backwash ponds that meet low-
threat permit requirements. Camanche South Shore backwash ponds need to be
constructed as part of the project. CASS currently discharges backwash water to
a creek without a permit. EBMUD’s regulatory compliance section is working on
a low-threat permit application for CASS that includes discharge to backwash
ponds.

5) All projects must include emergency power supply for reliability at CASS WTP.

6) All projects need to meet Distribution Storage Capacity for DHS Waterworks
Standards. The new Waterworks Standards require a system to have storage for
peak day or 4 peak hours.

East Bay Municipal Utility District 3
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7) Emergency power for CASS sewage lift stations 5 and 6 was included as part of
the CASS WTP Replacement Project. When determining alternative costs include
line item for emergency power for sewage lift stations.

East Bay Municipal Utility District




Section 2
Regulations

Camanche South and North Shore WTPs Evaluation
May 2003

SECTION 2
REGULATIONS FOR SMALL SYSTEM

2.1 Current Drinking Water Regulations

The major current drinking water regulations that impact small systems are shown in
Table 2-1. The table identifies the regulations and the contaminants associated these
regulations.

Table 2-1
Current Federal and State Regulations for Small Systems
Regulation Targeted Small System Compliance
Contaminants | Requirements Date

Phase I, Il and V VOCs, SOCs, Monitoring & Reporting Already in
Regulations and IOCs Effect
National Primary Radionuclides Monitoring Already in
Drinking Water Effect
Regulations —
Radioactivity
Surface Water Treatment | Microbes and 3-log Giardia & 4-log virus Already in
Rule Turbidity inactivation/removal Effect
Total Coliform Rule Microbes Monitoring & Reporting Already in
(TCR) Effect
Lead and Copper Rule Corrosion By- Monitoring & Reporting Already in
(LCR) Products Effect
Methyl Tertiary-Butyl MTBE Monitoring and Reporting Already in
Ether (DOHS) ’ Effect
National Pollutant Pollutant Permit for surface water Already in
Discharge Elimination Discharges discharge Effect
System (NPDES)
Stage 1 Disinfectants and | Disinfectants 1. New DBP MCLs January 2004
Disinfection By-Product DBPs 2. TOC Removal
Rule (D/DBPR) 3. Disinfectant Max. Residual

Levels
Interim Enhanced Surface | Microbes and Sanitary Survey (All Systems) | December
Water Treatment Rule Turbidity 2004
(IESWTR) 2-log Crypto

Inactivation/Removal

(Systems > 10,000)
Long Term 1 Enhanced Microbes and 1. 2-log Crypto Removal January 2005
Surface Water Treatment Turbidity 2. Combined Filter Turbidity
Rule (LT1IESWTR) Limits (<0.3 NTU 95%, Max 1

NTU)

3. Individual Filter Turbidity

Monitoring

4. Disinfection Profiling

1
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Based on these regulations, the Environmental Protection Agency (EPA) has developed
two categories of drinking water standards; primary standards and secondary standards.
National Primary Drinking Water Regulation (NPDWR) or primary standards is a
legally- enforceable standard that applies to public water systems. Primary standards
protect drinking water quality by limiting the levels of specific contaminants that can
adversely affect public health and are known or anticipated to occur in water. They take
the form of Maximum Contaminant Levels (MCLs) or Treatment Techniques (TTs).
Table 2-2 shows the State of California primary standards.

The National Secondary Drinking Water Regulation (NSDWR) or secondary standards is
a non-enforceable guideline regarding contaminants that may cause cosmetic effects
(such as skin or tooth discoloration) or aesthetic effects (such as taste, odor, or color) in
drinking water. EPA recommends secondary standards to water systems but does not
require systems to comply. However, states may choose to adopt them as enforceable
standards. In California, DHS secondary standards are enforceable. Table 2-2 shows the
California secondary standards.

The CANS system is meeting existing regulations. Only two current regulations impact
CASS: NPDES and LTIESWTR.

2.1.1 NPDES

As authorized by the Clean Water Act, the National Pollutant Discharge Elimination
System permit program controls water pollution by regulating point sources that
discharge pollutants into waters of the United States. Point sources are discrete
conveyances such as pipes or man-made ditches. Municipal facilities must obtain permits
if their discharges go directly to surface waters. The existing CASS WTP discharges
backwash water, filter-to-waste and service water directly to a drainage ditch which flows
to the trout ponds. Water from the trout ponds eventually is discharged into Camanche
Reservoir. The District does not have a permit for this discharge, although a permit
application for a low-threat discharge will be submitted in May. All projects proposed at
CASS need to include backwash ponds and water quality that meets low-threat discharge
requirements. '

2.1.2 LTIESWIR

The purpose of the LTIESWTR is to extend the IESWTR to systems smaller than 10,000
connections. It requires 2-log Crypto credit for all systems. Limits for combined filter
turbidity are set at less then 0.3 NTU 95% of the time with a maximum allowable
turbidity of 1 NTU. The existing CASS WTP meets the turbidity requirements of the
LTIESWTR and so gets the required 2-log Crypto credit. In preparation of the upcoming
regulation, Pardee staff has already installed individual filter turbidimeters. Pardee staff
is currently working on adding data logging devices that will meet the regulation’s
requirement for storing individual filter turbidity every 15 minutes.

East Bay Municipal Utility District 2




Camanche South and North Shore WTPs Evaluation
May 2003

Section 2
Regulations

Table 2-2
California PHGs and MCLs, Dec. 2002

unless otherwise noted.

Comparisons of PHGs, DLRs, and MCLs. Units are in milligrams per liter (mg/L),

Contaminant l DLR [ MCL

Inorganic Chemicals

Aluminum 0.05 1
| Antimony 0.006 0.006
Arsenic [compliance with new arsenic MCL
of 0.01 n[lg/L I1')s required in 2006] 0.002 0.05
21::::;015 O(I\nfil;; Snnlolllllg)n fibers per liter; for 0.2 MFL 7 MFL
Barium 0.1 1
Beryllium 0.001 0.004
Cadmium 0.001 0.005
_Chromium (In Nov 2001, OEHHA withdrew 0.01 0.05
its 1999 PHG of 0.0025 mg/L)
Chromium-6 0.001 -
Cyanide 0.1 0.2
Fluoride 0.1 2.0
Mercury (inorganic) 0.001 0.002
Nickel 0.01 0.1
Nitrate (as NO3) 2 45
[Nitrite (as N) 0.4 lasN
Nitrate + Nitrite -- 10as N
Perchiorate 0.004 --
Selenium 0.005 0.05
Thallium 0.001 0.002
Copper and Lead

(Values identified as MCLs are "Action Levels" under the lead and copper rule)
Copper 0.05 1.3
Lead 0.005 0.015

Radioactivity [units are picocuries per liter (pCi/L)]

Gross alpha particle activity 3 15
Gross beta particle activity 4 50
Radium-226 1 -
Radium-228 1 -
Radium-226 + Radium-228 -~ 5
Strontium-90 2 8

East Bay Municipal Utility District
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Tritium 1,000 20,000
Uranium 2 20
Organic Chemicals
(a) Volatile Organic Chemicals (VOCs)

Benzene 0.0005 0.001
Carbon tetrachloride 0.0005 0.0005
1,2-Dichlorobenzene 0.0005 0.600
1,4-Dichlorobenzene (p-DCB) 0.0005 0.005
1,1-Dichloroethane (1,1-DCA) 0.0005 0.005
1,2-Dichloroethane (1,2-DCA) 0.0005 0.0005
1,1-Dichloroethylene (1,1-DCE) 0.0005 0.006
cis-1,2-Dichloroethylene 0.0005 0.006
trans-1,2-Dichloroethylene 0.0005 0.01
Dichloromethane (Methylene chloride) 0.0005 0.005
1,2-Dichloropropane 0.0005 0.005
1,3-Dichloropropene 0.0005 0.0005
Ethylbenzene 0.0005 0.7
Methyl tertiary butyl ether (MTBE) 0.005 0.013
Monochlorobenzene 0.0005 0.07
Styrene 0.0005 0.1
1,1,2,2-Tetrachloroethane 0.0005 0.001
Tetrachloroethylene (PCE) 0.0005 0.005
Toluene (1999) 0.0005 0.15
1,2,4-Trichlorobenzene 0.0005 0.07
1,1,1-Trichloroethane ( 1,1,1-TCA) 0.0005 0.2
1,1,2-Trichloroethane (1,1,2-TCA) 0.0005 0.005
Trichloroethylene (TCE) 0.0005 0.005
Trichlorofluoromethane (Freon 11) 0.005 0.15
1,1,2-Trichloro-1,2,2-Trifluoroethane (Freon 0.01 12
113)
Vinyl chloride 0.0005 0.0005
Xylenes 0.0005 1.75

(b) Non-Volatile Synthetic Organic Chemicals (SOCs)

Contaminant DLR MCIL -
Alachlor 0.001 0.002
Atrazine 0.001 0.003
Bentazon 0.002 0.018
Benzo(a)pyrene 0.0001 0.0002
4
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Carbofuran 0.005 0.018
Chlordane 0.0001 0.0001
2,4-Dichlorophenoxyacetic acid (2,4-D) 0.01 0.07

Dalapon 0.01 0.2
1,2-Dibromo-3-chloropropane (DBCP) 0.00001 0.0002
Di(2-ethylhexyl)adipate 0.005 0.4
Di(2-ethylhexyl)phthalate (DEHP) 0.003 0.004

Dinoseb 0.002 0.007

Diquat 0.004 0.02

Endrin 0.0001 0.002
|Endothal 0.045 0.1

Ethylene dibromide (EDB) 0.00002 0.00005
Glyphosate 0.025 0.7
Heptachlor 0.00001 0.00001
Heptachlor epoxide 0.00001 0.00001
Hexachlorobenzene 0.0005 0.001
Hexachlorocyclopentadiene 0.001 0.05

Lindane 0.0002 0.0002
Methoxychlor 0.01 0.04

Molinate 0.002 0.2

Oxamyl 0.02 0.2
Pentachlorophenol 0.0002 0.001
Picloram 0.001 0.5
Polychlorinated biphenyls (PCBs) 0.0005 0.0005
Simazine 0.004 0.004
2,4,5-TP (Silvex) 0.001 0.05
2,3,7,8-TCDD (dioxin) 5x107 3x10°®
Thiobencarb 0.001 0.07
Toxaphene 0.001 0.003

SECONDARY STANDARDS (Aesthetics) MCL UNITS
Aluminum 0.2|ppm
Chloride * 500-600]ppm
Color 15 units
Conductivity * 1,600-2,200/umhos/cm
Copper 1,000|ppb
Iron 300|ppb
Manganese 50/ppm
MBAS 0.5{ppm
Silver 100(|ppb
Sulfate * 500-600{ppm
Thiobencarb “1|ppb
Threshold Odor Number 3{TON
Total Dissolved Solids * 1,000-1,500{ppm
Turbidity 5INTU
Zinc 5,000[ppb
5
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2.2 Proposed Regulations

Currently, EPA is developing several water quality regulations. Impending regulations
that impact small systems are given in Table 2-3. Specific impending rules that may
impact the CASS and CANS systems are: LT2ESWTR, the Groundwater Rule, the Filter
Backwash Recycling Rule (FBRR), Recreational Use Permit requirements, and the
proposed Waterworks Standards.

Table 2-3
Future Regulations
Regulation Effective Date of | Regulatory Objectives
Regulation*
Radionuclides 2003 Reduction of radiological risk
FBRR 2004 Reduce potential reintroduction of
pathogens
LTIESWTR 2004 Reduction of pathogen risk in small systems

equivalent to those required for larger
systems in Stage I D/DBP Rule

Groundwater Rule 2006 Reduction of microbial risk in ground
water.
Stage 2 — D/DBPR 2006 Lower limits for TTHM, HAA, and other

based on each sample location

LT2ESWTR 2006 Further reductif)g of pathogen risk focusing
on Cryptosporidium

Radon 2006 Reduction of radiological risk

Arsenic 2006 Reduction of cancer/toxic health risk — 5
ppb proposed

Recreational Use Permits at No Date Set Reduction of pathogen risk

Domestic Water Supply

Reservoirs

Waterworks Standards No Date Set Establish standards for construction and
- operation of water systems

*Based on EPA rule implementation calendar.

2.2.1 LT2ESWTR

This regulation applies to all systems. It categorizes water sources into four bins based
on raw water Crypfo. concentrations. The highest raw water quality is Bin 1; the other
three bin categories require additional treatment for Crypto. removal/inactivation. A
"toolbox" table lists various additional treatment techniques and specifies the Crypto. log
inactivation for each alternative.

CASS will be required to conduct one year of E. coli monitoring; sampling every two
weeks. If the average of these samples is greater than 10/100 mL, CASS will be required

East Bay Municipal Utility District 6
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to conduct one year of Crypto. monitoring. If this sampling shows average Crypto.
above 0.075/L, additional Crypro. credit will be needed.

The average E. Coli reading in CASS influent since 1995 is 3.8 MPN/100 mL. The
running average for the data shows a maximum in 1996 of 8 MPN/100mL. More recent
data has remained level at 2 MPN/100mL. Therefore, Crypto. monitoring will probably
not be necessary. However, if the average E.coli readings were above 10 /mL AND the
Crypto. monitoring showed concentrations between 0.075 and 1.0/L, CASS would be put
in Bin 2. In this case 1.5-log additional Crypto. credit would be needed for the existing
in-line plant. One of the items in the "toolbox" table is credit for low finished water
turbidity: 1-log extra credit is given if individual filter turbidities are less than 0.15 NTU
n 95% of samples each month.

2.2.2 Groundwater Rule (GWR)

The purpose of GWR is to require the appropriate use of disinfection in groundwater and
addresses other components of groundwater systems to assure public health protection.
GWR establishes multiple barriers to protect against bacteria and viruses in drinking
water from groundwater sources and will establish a targeted strategy to identify ;
groundwater systems at high risk for fecal contamination. The GWR is scheduled to be
issued as a final regulation in Spring 2003, and will be effective in 2006. The GWR
requires the following:

o System sanitary surveys conducted by the State and identification of significant
deficiencies

e Hydrogeologic sensitivity assessments for undisinfected systems

o Source water microbial monitoring by systems that do not disinfect and draw from
hydrogeologically sensitive aquifers or have detected fecal indicators within the
system’s distribution system,

o Corrective action by any system with significant deficiencies or positive microbial
samples indicating fecal contamination

 Compliance monitoring for systems that disinfect to ensure that they reliably
achieve 4-log (99.99 percent) inactivation or removal of viruses.

CANS is considered a community system and will need to conduct sanitary surveys every
three years. Under the Drinking Water Source Assessment Program, the District has
already completed an inventory of potential contaminating activities. The inventory
showed that the wastewater treatment plant ponds are located within the 2,500 foot radius
of influence and are a potential contaminate of the groundwater supply. The GWR may
require corrective action if fecal contamination is detected. The District already provides
disinfection of all well water.

East Bay Municipal Utility District 7
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2.2.3 Filter Backwash Recycling Rule (FBRR)

The purpose of the FBRR is to require public water systems to review their recycle
practices and, where appropriate, work with the State Primacy Agency to make any
necessary changes to recycle practices that may compromise microbial control.

The FBRR requires that recycled filter backwash water, sludge thickener supernatant, and
liquids from dewatering processes must be returned to a location such that all processes
of a system’s conventional or direct filtration including coagulation, flocculation,
sedimentation (conventional filtration only) and filtration, are employed.

EPA believes that establishing such a regulation will improve performance at
conventional and direct filtration plants by reducing the opportunity for recycle practices
to adversely affect plant performance in a way that would allow microbes such as
Cryptosporidium to pass through into finished water.

The existing Camanche South Shore WTP is a direct filtration plant and does not recycle
backwash water at this time. Any proposed WTPs would need to meet this regulation.

2.2.4 Recreational Use Permits at Domestic Water Supply Reservoirs

The California Health and Safety Code (HSC) establishes as State policy that all public
waters are to be used for multiple purposes, to the extent that uses are consistent with
health and safety. The HSC prohibits body contact recreation in a reservoir where water
is stored for domestic use but makes several exceptions. The state laws do not
specifically address reservoirs that store water for multiple purposes, including domestic
water supplies.

DHS is developing guidelines for recreational use permits that include body contact
recreation in California reservoirs. The draft guidelines recommend use of
microbiological risk assessment in a recreational use permit application when body
contact recreation is allowed.

The draft guidelines recommend weekly monitoring for total and fecal coliform, and
monthly monitoring of protozoa. (The District is already required to monitor total and
fecal coliform along the shoreline in summer months as part of its water supply permit.)
In addition, the guidelines limit annual number of visitors per acre-foot in storage
capacity above thermocline during peak visitation period. If the number of visitor’s is
above the recommended guidelines, then a biological risk assessment will be required. In
1999, the total number of visitors to CANS and CASS was 353,965. The District
maintains 28,000 Ac-feet of water in the hypolimnion between May and October.
Assuming the reservoir water surface is maintained at EI 220, then the ratio of annual
number of visitors per acre foot in storage capacity is 1.16. This ratio is below the
maximum ratio allowed by the guidelines to permit swimming in the reservoirs.
However, if the water surface elevation drops to El 200, then the ratio increases to 2.14.
This is above the allowed ratio of 2.1, and would require a biological risk assessment.

East Bay Municipal Utility District 8
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2.2.5 Waterworks Standards

The draft Department of Health Services Waterworks Standards proposes standards for
water system construction and operation. Topics in this draft document that could impact

the CASS and CANS water systems include the following sections:

e Section 64554. New and Existing Source Capacity.
“A system’s water source(s) shall have the capacity to meet the system’s
maximum day demand (MDD), and the system shall be able to meet four hours of
peak hourly demand (PHD) with source capacity, storage capacity and/or other
auxiliary or emergency source connections. Both the MDD and PHD
requirements shall be met in the system as a whole and in each individual pressure
zone. If at any time the system does not have this capacity, the system shall be
subject to a service connection moratorium until such time as it can demonstrate
that the source capacity has been increased to meet the MDD as required.”

For CASS and CANS, the MDD would be based on the highest daily demand over the
past ten years and the PHD would obtained from the MDD multiplied by a peaking factor
of at least 1.5. CASS can currently meet this requirement. However, the combined
storage and treatment systems at CANS do not meet this provision.

o Section 64602. Minimum Pressure.
“Each distribution system shall be operated in a manner to assure that the
minimum operating pressure in the water main at the user service line connection
throughout the distribution system is not less than 20 pounds per square inch at all

times.”

Currently this requirement cannot be met in the CASS upper pressure zone immediately
following a power outage. This supports the hydropneumatic tank system proposed at
CASS.

It should be noted that no date has been set for promulgation of this statute.

East Bay Municipal Utility District 9
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SECTION 3
EXISTING SYSTEMS

3.1 CANS

The CANS Water Treatment Plant is located on the north shore of Camanche Reservoir
and on the northern side of the mobile home park #1 community. The CANS WTP was
acquired by EBMUD in 1991, and has been operated by EBMUD since that time. Water
is drawn from wells, then pre-oxidized for iron/manganese/hydrogen sulfide removal,
filtered, and disinfected at the plant prior to distribution. On average, the plant treats
approximately 187,000 gallons per day.

3.1.1 Process Description & Evaluation

Figure 3-1 shows the water treatment system schematic.

Raw Water Conveyance

Description

Raw water is pumped to the plant through two separate 4-inch supply pipelines. A 4-inch
PVC pipeline connects Well #4 discharge piping to the Well #2 supply line to the plant.
Well #3 is located in the plant building itself, and flows to a common header with Well
#2 (or #4). While the pumps at each well provide a constant flow, the operator can adjust
flow to the plant using a globe valve on each supply line. Each of the raw water pumps
has a 130-gpm capacity. However, due to sudden drop-off in water production at higher
pumping rates, typically two pumps are in service at any time to provide a combined flow
of 180 gpm. Groundwater is typically pumped 6 to 12 hours a day depending on demand.
CANS recreation area demands are met during peak summer petiods by increasing the
time of pumping and relying on two 140,000 gallon storage tanks.

Evaluation

The raw water conveyance system is adequate for the existing plant, with the exception
of the flow control system. There is no automation to the system, so that operators are
required to visit the WTP to adjust water supply rates from each well. The globe valves
installed in the supply lines do not provide stable control and the level set by the operator
often drops overnight by 10 or 20 gpm. With fluctuating H,S levels combined with
variations in flow due to the valves, taste and odor complaints are not uncommon.

The Well #2 pump was recently replaced. By using a globe valve to continuously throttle
the pump, lower pump efficiencies are experienced and cavitation may be occurring in
the pump due to the high backpressure. Pardee personnel reported that Well #3 flows
may be showing signs of a similar problem.

Another concern at CANS is the condition of the discharge piping at Wells #3 and #4.
The discharge piping in Well #2 was recently replaced due to extensive corrosion.
Approximately 85% of the well casing perforations in the well were plugged due to

East Bay Municipal Utility District 1
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calcification. Again, it is believed that there may be similar problems with Wells #3 and
#4.

Pretreatment/Coagulation

Description

The water supply lines are joined at a common header before feeding directly into two
greensand filters that are operated in parallel. Chlorine and potassium permanganate
solution are metered into the water immediately upstream of the static mixer, prior to
entering the greensand filter system.

Potassium Permanganate is added to aid in the filtering and removal of iron and
manganese; hydrogen sulfide oxidation and removal; and other particulate matter, which
may affect the taste and odor of the potable water. Dosage is currently about 2 mg/L.

Pre-chlorination is required when Well #2 is n use due to a past history of positive total
coliform readings. In addition, the District limits flow from this well to approximately 90
gpm, since positive coliform readings seem to occur when higher flows are used.

Evaluation

A calcium hypochlorite tablet System was recently installed to replace the old gaseous
chlorine system. The advantages of the calcium hypochlorite system are that it simple
and safe to use; the primary disadvantage is that the feed dose cannot be precisely
controlled and chlorine residual can fluctuate accordingly. These fluctuations are
manageable with manual dosage control, however they mean that it would not be possible
to convert the existing system to an automated system with residual feedback control.

With no chemical feedback controls, potassium permanganate levels are set by the
operator each day based on maximum dose that can be fed prior to forming pink water.
Since operators visit the plant once a day, the plant has had some taste and odor problems
due to under feeding KMnO4. In addition, customer complaints have occurred from over
feeding KMnO4, which results in “pink” water.

Filtration

Description

The process train has two 20 square-foot filters, which consist of two upright five-feet
diameter cylindrical vessels. The underdrain system is constructed of plastic pipe
embedded in 10 inches of gravel. The filter media consists of approximately 3 inches of
sand and 21 inches of green sand. Each vessel has a service flow rate of approximately
95 gpm (4.75 gpm/ft2) for a total flow rate capacity of 190 gpm. The District is
operating the greensand filter system in the parallel mode. The maximum design
pressure of the vessels is approximately 100 psi. The water enters either of two parallel
greensand filters. The iron and manganese are oxidized to insoluble salts (precipitates)
and filtered out of the effluent by the greensand. Precipitates are then removed by
backwashing.
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Backwashing is automatically initiated when a 10 psi headloss across the filters occurs;
every 24 hours of filter-use; or after a plant shutdown. A semi-automated control panel
pneumatically opens and closes valves when the backwashing operation is performed.
During the backwash cycle, one filter treats the water while the other is being
backwashed. Water for backwashing is obtained from one of the 0.14 MG treated water
storage tanks located at a sufficient elevation to provide enough head for backwashing.
The maximum backwash flow rate is 15 gpm/sf and is automatically controlled; typically
this takes 12 to 15 minutes. Before clean filters are returned to service, they are run in
filter-to-waste mode until the turbidity drops below 0.2 NTU. Filters are typically
backwashed every day or after each plant run cycle. In 1992, the District constructed two
earthen backwash ponds adjacent to the WTP. Pond No. 1 has a 74,000 gallon capacity,
while Pond No. 2 can store 69,000 gallons. Waste washwater water is discharged to
these ponds without treatment.

Although not required for groundwater treatment, turbidimeters are installed on the
combined filter effluent to continuously monitor filtered water effluent turbidities.

Evaluation

The greensand is performing well in removing manganese and iron from the well water.
However, hydrogen sulfide removal has been a problem and relies on operator experience
to avoid taste and odor or color issues. The greensand cannot sufficiently treat the high
fluctuations in H,S, which were seen when Well #4 was in use. A couple years ago, a
high concentration of H,S from Well #4 removed all charge from the greensand to the
point it could not be regenerated, and Pardee staff had to replace the media.

Backwash valves on the filters have been sticking and leaking. Pardee staff is currently
rehabilitating all 10 valves (one at a time) as staff workload allows.

Disinfection

Description

Disinfection is provided using pre-filter chlorination as described above and post
chlorination. Chlorine is added as a disinfectant in the form of calcium hypochlorite. The
District uses 65% calcium hypochlorite tables in an “erosion feeder” tablet chlorinator.
The chlorinator is located in the plant near well #3. A 1-1/4” line is used to divert a
portion of the treated filter effluent through the tablet feeder and into a surge tank
contained within the chlorination unit. The chlorinated water is then pumped back into
the water line several feet upstream of the filters. The hypochlorite feed rate is adjusted
to result in a free chlorine residual of about 0.7 to 1.0 mg/L in the water storage tank.
Current pre-chlorination levels are approximately 0.5 mg/L while post chlorination levels
are around 5 mg/L.

Evaluation

As a groundwater treatment plant, the Camanche North Shore WTP is not required to
provide disinfection at this time. However, the future Ground Water Rule is expected to
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require disinfection that achieves at least 4-log inactivation or removal of viruses. The
current pre-chlorine dose is adequate to meet the future regulations.

Instrumentation

Description
The following table summarizes the process monitoring instrumentation at the Camanche
North Shore WTP:

Table 3-1
List of Process Monitoring Stations at CANS WTP

Instrument # of units | Location
Turbidimeter 1 Raw Water

1 Combined filter effluent
Chlorine Analyzer 1 Finished water
pH meter 1 Raw water
Flow meter 1 Well #2 or Well #4

1 Well #3

1 Filter to Waste
Level indicator 2 Storage tanks

The instruments listed above are used for process monitoring and to provide alarm
signals only. Chemical doses are set manually; there is no flow-pacing and no analyzer
feedback control. The chemical feed pumps start and stop automatically when the plant
starts and shuts down, i.e. when the well pumps start and stop or if there is no flow to the
tablet chlorinator.

Malfunction alarms are provided for the following conditions:
e Storage tank levels exceed 22.3 feet
e Storage tank levels drop below 18.5 feet

Automatic plant shutdown occurs for any of the following conditions:
» High storage tank level, exceeding 22.3 feet depth

Evaluation

Since there is no automated process control, the plant has to be manually operated. The
CANS plant is normally unattended, but a Treatment Plant Specialist visits the plant daily
for approximately two hours to attend to operations duties. The level of attention
required at the plant is relatively high for the amount of water produced. It also means
that the reliability of the plant performance is hi ghly dependent on the skill and
conscientiousness of the operators.

The shutdown interlocks provide a safeguard against inadequately treated water entering
the distribution system and fortunately the storage tank volume enables the plant to be
shutdown for several hours, under most conditions, without threatening the supply to the
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customers. Eight of the local alarms at the CANS WTP are connected to the Pardee Area
Control Center, which is manned 24-hours per day, via an automatic dialer, However, an
operator must respond in person to troubleshoot the problem and start up the plant once
shutdown has occurred. In addition, many other local alarms are not tied into the
automatic dialer, so that problems will only be recognized when the operator visits the

plant.
3.1.2  Water Quality

Raw Water Quality

Table 3-2 shows the raw water quality parameters of concern for each well and the plant
effluent based on 1995 to 2002 water quality data. The wells have never exceeded
organic or inorganic primary standards. However, as it can be seen in the table, the raw
water from these wells exceeds the secondary standards for iron, manganese, and
threshold odor number (TON).

Additionally, Well #2 has experienced total coliform contamination in the past. Figure 3-

2 shows total coliform concentration from 1995 to 2002. The data indicates that the well

was somehow contaminated in late 1995 but the problem has been solved since late 1997

by limiting flow from the well to 90 gpm. The current water supply permit for operating
- Well #2 requires chlorination of the water.

Table 3-2
CANS WTP Median Raw and Treated Water Quality (1995-2002)
Parameters Unit MCL Well#2 | Well #3 | Well #4 | Finished
Raw Raw Raw Water
Alkalinity - total mg/L as | NS 83 140 140 160
' CaCO3
Boron ug/L, NS 371 129 676 145
Bromide mg/L NS 0.06 0.11 0.14 ND
Copper ug/L 1000* 17.3 3.8 3.7 3.5
Hardness - total mg/L NS 78.5 120 70 150
Iron ug/L 300* 514 17.6 1400 ND
pH Units NS 7.8 7.9 8.1 7.9
Manganese ug/L 50* 73.8 452 249 2.1
Sulfate mg/L 250 44 43.5 13 46
Threshold Odor TON 3* 3 2% 25 45
Number
Total Organic mg/L --- NA 2.2%* NA 2.4%*
Carbon :
Total Dissolved mg/L 500 240 270 270 340
Solids
Turbidity NTU 5* 1.6 0.16 7.9 0.11
NS = No Standard ** = Only one measurement
ND = Not Detected * = Secondary Standard NA = Not Analyzed
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Figure 3-2  Total Coliform Data for Well No. 2
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Treated Water Quality

Table 3-2 also shows the treated water quality data for CANS WTP. The data shows that
the plant has met all the primary and secondary MCLs with the exception of TON. TON
as secondary MCL it has exceeded due to presence of hydrogen sulfide in the water,
especially in Well No. 4.

Figure 3-3 shows TTHM data from two sample points within the CANS distribution
system since 1999. All TTHM readings were below 38 ng/L, which is comfortably
below the Stage 1 Disinfectants and Disinfection Byproducts Rule TTHM MCL of 80
ng/L and meets the District’s system annual running average goal of 40 pg/L.

Figure 3-4 shows HAAS5 data from two sample points within the distribution system since
2000. All samples were below 13 pg/L, which is well below the Stage 1 Disinfectants
and Disinfection Byproducts Rule HAA5 MCL of 60 pg/L and easily meets the District’s
goal of 30 pg/L. It should be noted that the ability to produce this kind of plant
performance is highly dependent on the skill and conscientiousness of Pardee operators
and maintenance staff. 1t is especially difficult with the lack of plant automation and
analyzer feedback control.
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Figure 3-3
THM Data for CANS Water Supply System
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Figure 3-4
HAA Data for CANS Water Supply System
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The existing Camanche North Shore WTP can therefore comply with the Stage 1
Disinfectants and Disinfection Byproducts Rule.

Lead and Copper Rule sampling is conducted every three years in the CANS distribution
system. Results of three rounds of samples taken since 1995 indicate that lead
concentrations have varied between 0.2 and 12.8 pg/L and copper concentrations have
varied between 3.1 and 80 pg/L. The MCLs for lead and copper are 15 pg/L and 1,300
ng/L, respectively, based on the 90™ percentile value in each round of sampling.
Therefore, all Lead and Copper Rule samples to date have been below the lead and
copper MCLs.

3.1.3 Demands

CANS DOHS monthly treatment reports were used to determine the peak day demand at
the plant. Since a new reservoir was installed in 2002, only 2002 data was reviewed
given that operators now have more flexibility to rely on storage during peak periods.
Table 3-3 shows monthly demand data for 2002. Based on this data, maximum day
demands are 0.28 mgd, while average day demands are 0.19 mgd. The proposed
Waterworks Standards calculates peak hour demand as 1.5* maximum day which is 0.42

mgd.

Table 3-3
2002 CANS Demands

Average
Day Maximum Day
Month Demand Demand

(gpd) (gpd)
January 172,010 222,857
February | 164,228 240,000
March 181,951 240,000
April 197,832 216,986
May 199,949 222,295
June 209,715
July 206,122 221,965
August 203,700 213,846
September | 208,473 224,118
October 162,863 205,263
November | 148,644 214,468
190,219 244,286

December

Historically, Pardee staff asks the concessionaire one time a year to have residents
conserve water for approximately two to four weeks. Reasons for the conservation vary
from maintenance issues to low reservoir levels. Last year conservation was required
while the District flushed out the system after a "pink" water incident due to overfeed to
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KMnO4. Conservation requests will probably decrease now that a second storage tank
has been added to the system.

There are no good estimates available for separating out recreation demand from
permanent resident demand. Based on the 2000 Watershed Sanitary Survey, there are 70
resident services and 10 trailer services. Average visitors per day to the park were 53 1,
with peak # of campers at 999 and peak# of visitors at 1,578.

3.2 CASS WTP

The CASS Water Treatment Plant has been in operation since about 1973. The plant was
owned and operated by a concessionaire until 1991, when EBMUD assumed ownership.
Raw water is pumped from Camanche Reservoir and is coagulated, filtered and
disinfected at the plant prior to distribution. The plant has a design capacity of 0.691

MGD.
3.2.1 Process Description & Evaluation

Figure 3-5 shows the CASS WTP schematic.

Raw Water Conveyance

Description

Raw water is delivered to the plant by two pumps located on a floating barge on
Camanche Reservoir, which is located approximately 1200’ offshore. A 500’ protection
zone is maintained around the raw water intake to prevent recreational activities close to
the intake. The shoreline is fenced for about 1,000’ in the area closest to the raw water
intake and the fence is posted with “Keep Out” notices. Each of the raw water pumps has
a 250-gpm capacity; typically one pump in service is more than adequate to meet plant
demands in winter. Two pumps are needed to meet summer demand. Water is pumped
through 6-inch rubber hoses to a manifold on shore. From the manifold the raw water
travels through about 800 feet of 8-inch PVC pipe to the plant. An overflow standpipe at
the plant returns excess raw water flow to the creek and ultimately back to Camanche
Reservoir. The intake configuration provides flexibility to draw raw water from different
reservoir depths and is currently set at 32 feet below surface,

Evaluation

The raw water conveyance system is adequate for the existing plant. However there is no
flexibility to withdraw water from different elevations and, reportedly, in past drought it
has been necessary to relocate the intake pumps because of low reservoir levels.

Pretreatment/Coagulation

Description

The raw water pipeline divides into to 8” pipelines that supply the two process trains.
Each process train consists of a mixing tank and four gravity filters. Calcium
hypochlorite and a combination of polyaluminum chloride and cationic polymer are
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injected into the raw water pipelines upstream of the 1,200-gallon mixing tanks that are
equipped with % horsepower mechanical mixers.

Evaluation

The pre-filtration calcium hypochlorite dose has been reduced in the last couple of years
to minimize disinfection byproduct formation; the current dose is just sufficient to
maintain a trace chlorine residual at the bottom of the filters.

The mixing tanks have a minimum detention time of 5 minutes when all four filters in the
process train are operating at the maximum filtration rate of 3 gpm/sf, but normally the
filters are operated at 1.5 gpmy/sf, so the mixing time is generally greater than 10 minutes.
The 2 horsepower mixers provide an average velocity gradient, G, of approximately 200
sec”! through the mixing tanks. Recommended design parameters for mechanical rapid
mixers are G = 300 sec” and a mixing time of 10 to 30 seconds.! So the rapid mixing
configuration is far from optimal and the mixing time is certainly excessive. Since in-
line filtration is not an approved technology in California and since there is a relatively
long detention through the mixing tanks that would be adequate for flocculation, it would
be worth considering converting the plant to a direct filtration mode if the plant is to be
kept in service for much longer. This conversion could easily be made by reducing the
level of mixing in the tanks to provide an appropriate mixing energy for flocculation, i.e.
a G value of approximately 20 sec™’. This conversion to a direct filtration mode should
improve filter performance, particularly during high raw water turbidity events, and
should provide greater protection against Giardia and Cryptosporidium breakthrough.

Filtration

Description

Each process train has four filters, which are constructed from vertical, 12-foot high, 5-
foot diameter concrete pipes. The underdrain system is constructed of plastic pipe
embedded in 30 inches of gravel. The filter media consists of approximately 18 inches of
sand and 30 inches of anthracite.

A pump on each filter effluent line restricts flow through the filters to the permitted
filtration rate of 3 gpm/sf. Under most operating conditions two filters are valved to a
single pump so that the filtration rate through each filter is 1.5 gpm/sf, however during
high summer demand periods it is sometimes necessary to operate the filters at 3 gpm/sf.
Manometers are installed on each filter to monitor the headloss accumulation through the
filter media. Backwashing is initiated manually and backwash water is supplied from the
finished water tanks through reduced pressure backflow preventers. The filters are
backwashed at 15 gpm/sf until the backwash water is clear; typically this takes between 8
and 15 minutes. Filter surface wash is performed simultaneously for the first five
minutes of backwashing. Before clean filters are returned to service, they are run in
filter-to-waste mode until the turbidity drops below 0.2 NTU. Filters are typically
backwashed every day in summer and every three days in winter. Waste washwater and

! Kawamura, “Integrated Design of Water Treatment Facilities” 1991.
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filter-to-waste water is discharged, without treatment, to an adjacent creek, which flows
through a series of fishponds and ultimately back to Camanche Reservoir.

Turbidimeters were recently installed on each filter to continuously monitor individual
filter effluent turbidities, as required by the Interim Enhanced Surface Water Treatment

Rule (IESWTR).

Evaluation

The concrete pipes that house the filters and the coagulant mixing chambers are in very
poor condition and have numerous cracks with a significant amount of seepage, as can be
seen in Figure 3-6. They appear to be close to the end of their useful life.

Figure 3-6 CASS WTP Filter

Filtered water turbidities are typically around 0.05 NTU although there are occasional
excursions up to around 0.1 NTU during winter months when water temperatures are
lower and raw water turbidities are higher. Therefore there is no difficulty-in meeting the
turbidity performance standards of the IESWTR, which stipulates that 95% of
measurements taken each month must less than or equal to 0.3 NTU and that the
maximum turbidity must never exceed 1 NTU. F ortunately the filters normally only need
to be operated at 3 gpm/sf during summer months when water temperatures are high and
the raw water turbidity is low, so low filtered water turbidities can be maintained under
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these conditions. However, it would be substantially more challenging to meet the
IESWTR turbidity standards if it were ever necessary to operate the filters at 3 gpm/sf
under high turbidity, low temperature winter conditions.

It is unlikely that the practice of returning untreated washwater to the Camanche
Reservoir will be acceptable to the Regional Water Quality Control Board indefinitely.
Therefore the washwater ponds that have been designed for Camanche South Shore WTP
should be constructed even if other parts of the design are not implemented.

Disinfection

Description

Calcium hypochlorite is used for combined filter effluent post-chlorination. Disinfection
is achieved by the free chlorine contact time that occurs in the pipeline from the plant to
the storage tanks and through the storage tanks, which have a combined volume of 0.4
MG. Currently the calcium hypochlorite dose is controlled to maintain a free chlorine
residual of 0.7 mg/L at the tank outlets.

Evaluation

As an in-line plant, the Camanche South Shore WTP is required to provide disinfection
that achieves at least 1-log Giardia inactivation and 3-log virus inactivation under the
Surface Water Treatment Rule (SWTR). The current post-chlorine dose, which produces
a free chlorine residual of 0.7 mg/L at the tank outlets, is more than adequate to meet the
SWTR disinfection requirements. CT calculations are routinely performed to ensure that
the required level of disinfection is being achieved. The existing Camanche South Shore
WTP can therefore meet the disinfection requirements of the SWTR,

The calcium hypochlorite tablet system was recently installed to replace the old gaseous
chlorine system. The advantages of the calcium hypochlorite system are that it simple
and safe to use; the primary disadvantage is that the feed dose cannot be precisely
controlled and chlorine residual can fluctuate accordingly. These fluctuations are
manageable with manual dosage control, however they mean that it would not be possible
to convert the existing system to an automated system with residual feedback control.

Instrumentation

Description
Table 3-4 summarizes the process monitoring instrumentation at the Camanche South
Shore WTP:
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Table 3-4
List of Process Monitoring Stations at CASS WTP
Instrument # of units | Location
Turbidimeter 1 Raw Water
2 Combined filter effluent from each process train
8 Individual filter effluent
Chlorine Analyzer 1 Finished water
pH meter 1 Raw water
1 Finished water
Flow meter 2 Raw water to each process train
Flow indicator 1 Coagulant feed
1 Calcium hypochlorite feed
Level indicator 2 Storage tanks

The instruments listed above are used for process monitoring and to provide alarm
signals only. Chemical doses are set manually; there is no flow-pacing and no analyzer
feedback control. The chemical feed pumps start and stop automatically when the plant
starts and shuts down, i.e. when the raw water pumps start and stop.

Malfunction alarms are provided for the following conditions:
» Filter effluent turbidity from any filter exceeds 0.3 NTU
Storage tank levels exceed 387 feet
Storage tank levels drop below 375 feet
Loss of electrical power to the plant
Loss of coagulant feed
Low chlorine residual in the combined filter effluent, <1.2 mg/L

Automatic plant shutdown occurs for any of the following conditions:
e Filter effluent turbidity from any filter exceeds 0.45 NTU
e Low chlorine residual in the combined filter effluent, <0.3 mg/L
e High storage tank level, exceeding 22 feet depth

Evaluation

Since there is no automated process control, the plant has to be manually operated. This
means that the amount of operator attention that is required at the plant is relatively high
for the amount of water production. It also means that the reliability of the plant
performance is highly dependent on the skill and conscientiousness of the operators.

The shutdown interlocks provide a safeguard against inadequately treated water entering
the distribution system and fortunately the storage tank volume enables the plant to be
shutdown for several hours, under most conditions, without threatening the supply to the
customers.
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Distribution System

Description

Filtered water from the CASS WTP is pumped to two storage tanks that have a combined
capacity of 0.42 MGD and are located about 1,200 feet from the plant. Treated water is
delivered to most of the distribution system by gravity from these storage tanks, but
booster pumping is necessary to provide adequate pressure to an upper zone of the
distribution system.

Evaluation

The existing system provides adequate flow and pressure to all parts of the distribution
system under normal operating circumstances. However, when power outages occur,
there is a 3-minute lag time until the emergency generator starts up and provides power to
the booster pumps; during this lag time, pressure in the upper zone can drop to almost
zero. CASS sewer lines were installed in the same trench as the potable water
distribution pipelines in the upper pressure zone. Sewer lines in this area are in poor
condition; and the drop in pressure creates a cross-connection potential that could
contaminate sections of the distribution system and cause serious health problems. The
draft Department of Health Services Waterworks Standards stipulates that “Each
distribution system shall be operated in a2 manner to assure that the minimum operating
pressure in the water main at the user service line connection throughout the distribution
system is not less than 20 pounds per square inch at all times.” Clearly the existing
distribution system is not in compliance with this standard.

Therefore, it is essential for the safe operation of the distribution system that the pressure
issues be addressed even if other parts of the design are not implemented at this time.

A second problem with the distribution system is the lack of sufficient fire flow and
pressure in the upper pressure zone. Fire flow cannot be met using the existing booster
pumps. Instead, the District has installed 2 fire hydrant/pumping tees adjacent to each
other that can be hooked up to a temporary pump by the fire department to pump water
- from the lower zone into the upper zone. The existing hydropneumatic design solved
both problems for CASS: 1) maintains pressure above 20 psi in the distribution system
and 2) supplies adequate fire flow in the upper zone.

However, due to the limited availability of capital funds at this time, it was decided by
District Senior Management to limit the scope of the tank system. Adding UPS to one
booster pump to eliminate outage time was investigated but was determined to be too
expensive to be warranted. Instead, the District chose only to address the power outage
issue at this time and install a 475- gallon tank. )
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3.2.2 Water Quality

A summary of CASS WTP turbidities from December 1999 to December 2002 is shown
in Table 3-5. As can be seen, filtered water turbidities are typically around 0.05 NTU
although there are occasional excursions up to around 0.1 NTU during winter months
when water temperatures are lower and raw water turbidities are hi gher. Therefore there
is no difficulty in meeting the turbidity performance standards of the IESWTR, which
stipulates that 95% of measurements taken each month must less than or equal to 0.3
NTU and that the maximum turbidity must never exceed 1 NTU.

Table 3-5
CASS WTP Treated Water T urbidity Data
Average Raw Water Average Filtered 95% Percentile

Month Turbidity Water Turbidity Filtered Turbidity
Dec-99 0.52 0.04 0.05
Jan-00 0.57 0.05 0.05
Feb-00 1.1 0.05 0.08
Mar-00 1 0.05 0.06
Apr-00 1.2 0.04 0.05
May-00 0.7 0.04 0.05
Jun-00 0.64 0.03 0.05
Jul-00 0.64 0.04 0.05
Aug-00 0.56 0.04 0.06
Sep-00 043 0.04 0.05
Oct-00 0.4 0.04 0.05
Nov-00 043 0.05 0.05
Dec-00 0.55 0.05 0.12
Jan-01 0.82 0.05 0.05
Feb-01 1.2 0.05 0.05
Apr-01 0.6 0.05 0.06
May-01 0.67 . 0.05 0.06
Jun-01 0.68 0.05 0.06
Jul-01 0.6 0.05 0.06
Aug-01 0.48 0.05 0.05
Sep-01 0.62 0.05 0.05
Oct-01 0.66 0.05 0.05
Nov-01 0.9 0.05 0.05
Dec-01 1.6 0.05 0.05
Jan-02 1.9 0.08 0.1
Feb-02 1.5 0.05 0.1
Mar-02 1.2 0.05 0.05
Apr-02 0.96 0.05 0.05
May-02 1 0.05 0.05
Jun-02 1.1 0.05 0.05
Jul-02 0.88 0.05 0.05
Aug-02 0.8 0.05 - 0.05
Sep-02 0.97 0.05 0.05
Oct-02 1 0.05 0.05
Nov-02 1.2 0.05 0.1
Dec-02 1.5 0.07 0.1
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Figure 3-7 shows trihalomethane (THM) concentrations at the effluent from the
Camanche South Shore WTP since 1994. Chloroform is the predominant THM specie,
which reflects the low bromide concentrations in Camanche Reservoir. Since the
summer of 2000, the total trihalomethane (TTHM) concentration has decreased from
around 50 pg/L to around 20 pg/L; this reduction has resulted from the calcium
hypochlorite dose reductions and greater operator attention that has occurred over this
period.

Figure 3-7
Camanche South Shore Plant Effluent Trihalomethane Concentrations
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Figure 3-8 shows TTHM data from two sample points within the distribution system

since 1999. As in Figure 3-7, the THM reduction since the summer of 2000 is apparent.

All TTHM readings during 2002 were below 40 ug/L, which is comfortably below the
Stage 1 Disinfectants and Disinfection Byproducts Rule TTHM MCL of 80 ug/L and
meets the District’s system annual running average goal of 40 pg/L.

02 Dec-03
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Figure 3-8
Trihalomethane Concentrations at Camanche South Shore
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Figure 3-9 shows HAAS5 data from two sample points within the distribution system since

2000. All samples in 2001 and 2002 were below 35 pg/L and the system annual running

average is 23.
Byproducts Rule HAA5 MCL of 60

8 ug/L, which is well below the Stage 1 Disinfectants and Disinfection
pg/L and meets the District’s goal of 30 ug/L. The

existing Camanche South Shore WTP can therefore comply with the Stage 1
Disinfectants and Disinfection Byproducts Rule.

Figure 3-9  HAAS5 Concentrations at Camanche South Shore
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Lead and Copper Rule sampling is conducted every three years in the CASS distribution
system. Results of three rounds of samples taken since 1995 indicate that lead ‘
concentrations have varied between 1.2 and 9.3 ng/L and copper concentrations have
varied between 17.9 and 409 pg/L. The MCLs for lead and copper are 15 pg/L and 1,300
ng/L, respectively, based on the 90™ percentile value in each round of sampling.
Therefore, all confirmed Lead and Copper Rule samples to date have been below the lead
and copper MCLs.

3.2.3 Demands

CASS DOHS monthly treatment reports were used to determine the peak day demand at
the plant. Since a new reservoir was installed in 2002, only 2002 data was reviewed
given that operators now have more flexibility to rely on storage during peak periods.
Based on this data (Table 3-6), maximum day demands are 0.23 mgd, while average day
demands are 0.10 mgd. Peak hour demands are 0.34 mgd based on 1.5* max day
demands.

Table 3-6
2002 CASS Demands
Average

Day Maximum Day
Month | Demand Demand

(gpd) (gpd)
January 78,150 159,000
February 76,204 106,154
March 53,760 102,000
April 87,282 110,069
May 114,655 193,500

Tune 135,969

213,209

July 161,133

August 134,114 189,818
September | 118,780 182,769
October 99,553 153,333
November | 77,937 106,947

December 135,600

Annual
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SECTION 4
ALTERNATIVES

4.1 Water Supply

Camanche Reservoir, located just downstream of Pardee Reservoir, serves as the source
of supply for the District’s Camanche South Shore Recreation Area. The District’s
Camanche North Shore Recreation Area is located along the northern shoreline of
Camanche Reservoir, but is supplied by groundwater.

Camanche North Shore and South Shore Recreation Areas’ demands are considered
incidental uses under the District’s existing water rights agreements. As such, both
CANS and CASS may use either Camanche Reservoir or Pardee Reservoir as a water

supply. ‘

4.1.1 Camanche South Shore Water Supply

Two sources of water are evaluated in this report for a CASS WTP: Camanche Reservoir
and Mokelumne Aqueduct water. DHS and District Policy require that the best water
supply available be used to meet potable water needs. However, both Camanche
Reservoir and Mokelumne Aqueducts have very high raw water quality. The existing
design for the CASS WTP uses Mokelumne Aqueduct water as the main water supply,
with a backup water supplied from the Camanche Reservoir.

Camanche Reservoir

Camanche Reservoir is the existing water supply for the CASS WTP. Camanche
Reservoir is located 10 miles downstream from Pardee Reservoir. It has 63 miles of
shoreline, 2 maximum storage capacity of 417,120 acre-feet, and a maximum water
surface area of 7,470 acres. Camanche Reservoir is operated in tandem with Pardee
Reservoir to provide water for downstream fisheries and environmental needs, irrigation
and stream flow regulations, recreation flow control, water supply, downstream water
rights holders, and hydroelectric power generation. While stored water is released to
meget obligations to downstream water rights holders, withdrawals are also made to
supply the Camanche South Shore recreation facilities and community. Camanche
Reservoir is managed to maintain thermal stratification in the reservoir as late as possible
in the fall. Stratification in Camanche Reservoir through the end of October is enhanced
by providing cold-water releases from Pardee Reservoir when necessary. Camanche
Reservoir’s storage can be as high as 320,000 acre-feet (elevation 222 feet). However,
storage at the reservoir is more typically between 290,000 acre-feet (elevation 217 feet
and 310,000 acre-feet (elevation 220) at the end of October. -

Camanche Reservoir, including the shoreline areas of Camanche South Shore, permits a
wide variety of water-oriented recreation. This includes boating of all kinds (sailing,

power-boating), jet skiing, water skiing, fishing and swimming. Visitors using the non-
District related facilities enjoy activities that occur proximate to the water bodies or take
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place on the water bodies. Given the number of visitors and the proximity to water, the
potential for degrading water quality increases with use. Also, the increase in off-road
vehicle use during recent years has raised concern for the potential impacts to water

quality.

The raw water intake supplying the CASS WTP is located about 1,200 feet from the
shore along the north side of the recreation area. A minimum 500-foot protection zone is
established around the intake location. The shoreline is fenced for 1,000 feet in the area
of closest access to the raw water intake. In addition, this area is posted with warning
signs for potential trespassers, including swimmers, water skiers, jet skiers and fishing
boats. Two, 250-gpm pumps mounted on a floating platform, continuously withdraws
raw water from Camanche Reservoir. The pumps draw water from a depth of 32 feet
below the surface of the water, but the withdrawal depth can be adjusted if necessary.

Mokelumne Aqueduct Water

Pardee Reservoir has 37 miles of shoreline, a maximum storage capacity of 197,950 acre-
feet, and a maximum water surface area of 2,257 acres. It is used for municipal water
supply and for power generation. Water for downstream use is released through the
Pardee hydroelectric power plant, through sluice valves at the base of Pardee Dam, or
released over the Pardee Dam spillway. Diversions are typically drawn through gate
inlets at elevations 490 and 460 feet. Cold water is preserved in Pardee Reservoir during
the period March through September for release during October by directing water
available for Pardee power generation early in the year through Units No. 1 and No. 2
(high level Pardee release) as a first priority, within practical limits, and then through
Unit No.3 (low level Pardee relase). The water is conveyed from the reservoir through
Pardee tunnel to the Camp Seco facility where it trifurcates to the three Mokelumne
Aqueducts. The water then flows by gravity 91.5 miles to the District’s service area in
the San Francisco Bay area. The turnout for a CASS water supply would be located at
Station 356+00 and would allow water to flow by gravity to the WTP.

Current provisions limit recreation and prohibit body contact in Pardee Reservoir in order
to protect the District’s raw water quality. Mokelumne Aqueduct water is raw water
from Pardee Reservoir that has undergone some pretreatment at Pardee. This
pretreatment consists of 1) sodium hypochlorite addition to provide disinfection and
biofilm control in the aqueducts and 2) lime addition for corrosion control in the
aqueducts and in the District’s main distribution system.

The main drawback to the Mokelumne Aqueduct supply is that it would require
approximately 5,900 feet of 12-inch raw water pipeline (12-inch size based on future
inter-agency projects). Impacts of chlorination at Pardee are that some disinfection
would be achieved ahead of the plant, but this would result in an increase of disinfection
byproduct formation in this pipeline upstream of the treatment plant. Table 4-1 shows
the predicted detention times from Pardee to the CASS WTP and also shows estimates of
TTHM and HAAS formation through the raw water pipeline at temperatures of 10°C and
20°C. The TTHM and HAAS predictions are based on equations for individual THM and
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HAA species formation that were developed by Amy et al, and are listed on pages 59 and
61 of the AWWA book “Formation and Control of Disinfection By-Products in Drinking
Water”.! Based on this evaluation, disinfection byproduct formation may be higher than
existing using Pardee water, but will still meet District goals and regulations. A study is
currently underway to look at changing the disinfection process at Pardee to either
chlorine dioxide gas or UV. If this takes place, THM and HAAS formation from the
aqueducts will no longer be a concern.

Table 4-1
Predicted Detention Times and Disinfection Byproduct Formation
from Pardee Center to CASS WTP

Flow Rate Detention | Predicted TTHM Formation | Predicted HAAS Formation
(MGD) Time (ug/L) (ug/L)
(minutes) 10°C 20°C 10°C 20°C
0.072 814 7.2 13.8 5.8 8.0
0.25 300 5.8 11.0 4.6 6.3

The higher pH from lime addition at Pardee Center should improve corrosion control in
the CASS distribution system and could reduce lead and copper concentrations, although
so far the CASS system has been easily in compliance with the Lead and Copper Rule
requirements. The higher pH of the Mokelumne Aqueduct water may also slightly
reduce coagulation and filtration efficiency with in-line filtration.

Comparison of Water Quality

Mokelumne Aqueduct water is generally higher water quality than Camanche Reservoir,
as shown in the Water Quality Comparison Table 4-2, although both are very high quality
sources. Figures 4-1 through 4-3 compares the microbiological quality of the raw water
for the two sources. The data indicates that the two sources are similar to each other and
both are very high quality.

E. coli are currently monitored in Camanche Reservoir at both the WTP intake and along
the shoreline. The average E. coli reading in CASS WTP influent since 1995 is 3.8
MPN/100 mL. The running average for the data shows a maximum in 1996 of 8
MPN/100mL. More recent data has remained level at 2 MPN/100mL.

! “Formation and Control of Disinfection By-Products in Drinking Water”, AWWA, 1999, First edition.
Ed. Dr. Philip Singer.
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Table 4-2
Source Water Quality Comparison Table
Minimum Maximum Average.
Sample Name Unit | Aqueduct | Reservoir | Aqueduct] Reservoir Aqueduct | Reservoir
Cl Residual mg/L 0 --am 1.5 1 .
Temperature °C 5 6.1 20 297 10 142
Total Hardness mg/L 10 6.5 130 57 20.1 15.6
Alkalinity: Total as CACO3 mg/L 14 12 92 26 21 17.9
Calcium mg/L 4.2 2.07 6.8 31 5.5 4
Color cU 3 e 7 — 4.7 e
fron mg/L 19.5 0.01 146 530 46.7 59.7
Manganese mg/L 2.4 0.0 14.1 146 5.9 11.2
Total Organic Carbon mg/L. 0.92 — 3.2 -—-n 1.4 2.3
UV254 (abs) 0.01 — 0.09 — 0.04 -
Turbidity NTU 0.26 0.23 5.1 12 0.91 2.4
pH pH units 7.0 6.1 9.5 8.17 8.2 7.2
Total Dissolved Solids mg/L 12 130 37.9
Copper mg/L 0.0 13 2.5
Notes:
- Blank data fields or fields with "----" indicate that no sample data for this site has been found.

- Aquduct data source: see data source in worksheet Aq Original.
- Camanche reservoir data: LIMS samples for all of camanche reservoir; data from 1994 to present.

Camanche Reservoir vs. Pardee Reservoir 1998-2002 Data

Figure 4-1
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Figure 4-2
Total Coliform Concentration Cumulative
Camanche Reservoir vs. Pardee Reservoir 1998-2002 Data
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Figure 4-3
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The regulation that may impact treatment due to water supply is LT2SWTR. Pardee
water will be in Bin 1 (highest water quality) under the LT2SWTR and not need
additional treatment for Crypto. While unlikely, it is possible that the Camanche source
would be placed in Bin 2 under the LT2SWTR thereby requiring additional treatment for
Crypto. Under LT2SWTR, if the average E.coli readings were above 10 /mL and the
Crypto. monitoring showed concentrations between 0.075 and 1.0/, CASS would be put
in Bin 2 under the LT2SWTR. In this case additional Crypto. credit would be needed. If
a new plant is built, treatment credit can probably be met by maintaining low-turbidity
effluent. If additional treatment credit is needed, a small ultra-violet disinfection facility
would be required. There is no existing Crypto. data available for Camanche Reservoir.
However, the District plans to initiate Crypto. sampling this year at Camanche.

Another concern raised by Pardee operations personnel regarding the Camanche water
supply is the risk for water to be contaminated with gasoline and its additives such as
MTBE from motorized watercraft activities. MTBE is of particular concern since it is
soluble in water and does not degrade casily. The State of California has banned the use
of MTBE as gasoline additive effective Dec. 31, 2003. The District has monitored MTBE
at CASS WTP influent and the data shows that the MTBE concentration is decreasing in
the reservoir and has never been above the State of California’s Secondary and Primary
MCLs for MTBE that are 5 and 13 ppb, respectively. Figure 4-4 shows the MTBE data in
the Camanche Reservoir from J anuary 1998 to December 2002. Moreover, concentration
of regulated volatile organic compounds (VOCs) such as gasoline products have been

none-detect during this period.

Figure 4-4
MTBE Monitoring at CASS Influent 1998-2002
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The main benefit to continued use of Camanche Reservoir is that all major facilities
required to supply the water are already in place, so minimal capital expenditure is
required. Treated water quality data indicate that the existing plant has been able to meet
existing regulations using Camanche water consistently since the District took over
operations— although District operators and maintenance staff achieved this through

extreme care and attention.

There are three main drawbacks to using Camanche Reservoir over Mokelumne
Aqueduct water as a supply source:

1) Body contact is permitted in the reservoir under restricted conditions.
Proposed California DHS guidelines for Recreational Use Permits at
Domestic Water Supply Reservoirs will require additional bacteriological
testing depending on recreational use at the reservoir. The District’s
existing water supply permit does allow body contact with additional
monitoring, reporting and operational requirements imposed in the water
supply permit. A water supply allowing body contact is a greater risk for
the water system and adds additional operational cost due to monitoring
requirements.

2) During times of severe drought, the water supply intake in the lake may
have to be moved to maintain a water supply. This occurred during the

drought of 1977-78.

3) Because recreational use is permitted at Camanche Reservoir, there is
additional risk for water to be contaminated with gasoline and its
additives.

The main benefits to using Mokelumne Aqueduct water are that the District eliminates
monitoring requirements at Camanche Reservoir and eliminates the added risk of using a

body contact water supply.

4.1.2 Camanche North Shore Water Supply

There are three potential water supply sources for the Camanche North Shore WTP:
existing groundwater wells; Camanche Reservoir; and Mokelumne Aqueduct water via a
treated water pipeline from CASS.

Wells

Groundwater is the existing water supply for CANS WTP, with three wells. currently in
use. Well #1 is currently used as a non-potable water supply due to low flow production
and nitrate problems. Groundwater drawn from Well #2 and Well #3 is used to meet
potable water demands. Well #4 was drilled in 1997 to provide a replacement water
supply for Well #2, which at the time tested positive for total coliform. However,
groundwater from Well #4 has shown large fluctuations in hydrogen sulfide levels with

East Bay Municipal Utility District
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peaks as high as 5000 mg/L that makes the water difficult to treat. After Well #2 was
rehabilitated in 1997, Well #4 became a backup water supply.

As shown in Table 4-3, the groundwater supply is limited at CANS. Defining the water
supply available from the wells was more difficult then anticipated due to a lack of
hydrogeologic information. A hydro geologic study would be required to obtain firm
numbers. Therefore, well capacity estimates are based on operator experience: Well #2
max is 90 gpm (due to total coliform readings at higher flows); Well #3 max is 130 gpm;
and Well #4 max is 100 gpm. These capacities can only be sustained for a couple days.
Normally wells are operated for 6 to 12 hours a day to maintain maximum production
capability. At these rates and durations, the wells produce approximately 460,800 gpd.
Well production drops off rapidly when the wells have been operated without rest
periods. -

Approximately 5,000 feet of 4-inch pipeline runs from Well #2 to the WTP and serves
both Well #2 and Well #4. Friction losses would be extremely high if both wells were
operated at maximum capacity. There is no data on well drawdown or sustainability of
operating these two wells together. The supply pipeline could be upsized, but it doesn't
guarantee an increase in water supply. While the existing system is able to meet future
demands at CANS, it will not be possible to expand the system to meet Amador County
demands in the future.

Groundwater in all the wells has high iron and manganese concentrations. In addition,
hydrogen sulfide levels normally lie between 1 mg/L and 5 mg/L and are a constant
treatment issue for the plant.

East Bay Municipal Utility District 8
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Table 4-3
Well Water Supply Comparison Table
Well Date Well Depth Pump Water Quality
Constructed Capacity Issues
(Stand Alone
Firm
Capacity)
#1 1948 90° (Static Nonpotable
water at 40°) water supply
#2 1977 320’ (Static 150 gpm High in Iron
(Rebuilt in water at 128°) | (90 gpm) and
2000) Manganese;
H2S present;
Coliform
present if draw
too much water
#3 1979 228 (Static 130 gpm High in Iron
water at 90°) (130 gpm) and
Manganese.;
H2S present;
high
heterotrophic
plate counts in
past
#4 1997 460’ (Static 125 gpm High in Iron,
water at 127°) | (100 gpm) Manganese,
Boron and H2S

Camanche Reservoir

The existing CANS WTP is located close to the shore of Camanche Reservoir, which is a
high quality surface water source, as discussed in Section 4.1.1. No existing
infrastructure is in place to allow CANS WTP to use Camanche Reservoir water. An
intake structure, pumps and pipeline would have to be built as part of the project.

The proposed raw water intake structure for CANS treatment plant would be located in
the East Cove area approximately 1,750 feet from shore at the deepest part of the
channel. Figure 4-5, shows the proposed location of the intake. The intake structure will
be a floating type structure (pontoon) with two submersible pumps for conveying the
water to the treatment plant. Total depth of the reservoir at this location in normal years is
25 feet and the installed at depth of the pumps is 20 feet below the surface. The floating
structure would be anchored to the reservoir bottom with stainless steel mooring cables.

Raw water pipe will be constructed of welded steel.

East Bay Municipal Utility District
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The new treatment plant is assumed to be located at present CANS treatment plant site.

The main benefits of using Camanche Reservoir as a supply are:
1) Mecting future demands would not be a problem.
2) Problems associated with groundwater sources high in manganese, iron and
hydrogen suifide would be eliminated.
3) Camanche Reservoir would provide a supply much lower in total dissolved solids
than the existing groundwater supply.

The primary disadvantages of Camanche Reservoir as a supply are:

1) Reservoir intake facilities and a new pipeline to the CANS WTP would have to be
constructed.

2) The CANS WTP would have to be converted to treat surface water instead of
groundwater.

3) Conversion from a groundwater supply to a drastically different surface water
supply may have a significant impact on the distribution water quality. This could
include temporary high turbidities and coliform concentrations associated with
biofilm sloughing. Compliance with the Lead and Copper Rule could potentially
be problematic and long-term corrosion control treatment may be needed.

Mokelumne Aqueduct Water via CASS

Treated water could be supplied to the CANS distribution system from the CASS WTP.
Benefits of this alternative are:
1) A very high quality source of water could be provided to the CANS and CASS
distribution systems by a single treatment plant at CASS. '
2) A single plant would simplify operations and would reduce O&M costs.

Disadvantages of this alternative are:

1) An 11,800-foot 8” pipeline would have to be installed from the CASS WTP to the

CANS storage tanks. This would involve laying 4,160 feet of pipeline at the
- bottom of Camanche Reservoir.

2) Reliability would be reduced since there would be no backup supply and a break
in the treated water pipeline would shutdown supply to the CANS distribution
system. If a pipeline break occurred beneath Camanche Reservoir, there would be
prolonged outage before a diver could make the repair; raw water could enter the
treated water line and there would need to be a thorough disinfection and flushing
operation before treated water supply could recommence.

3) Installing the treated water pipeline at the bottom of the raw water reservoir
would create a cross-connection potential. Although pressures in the treated
water pipeline would normally be much higher than the reservoir pressure head,
pressure fluctuations from pump starts and stops or rapid valve closing could
briefly reduce the treated water pipeline pressure to the point where infiltration

* could conceivably be possible.

4) Conversion from a groundwater supply to a drastically different surface water

supply may have a significant impact on the distribution water quality. This could
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include temporary high turbidities and coliform concentrations associated with
biofilm sloughing. Compliance with the Lead and Copper Rule could be
problematic and long-term corrosion control treatment may be needed.

5) The detention time through the treated water pipeline would significantly increase
disinfection byproduct formation.

4.2 TREATMENT
4.2.1 Camanche South Shore WTP

There are two main treatment alternatives for CASS recreation area based on the source
of the water supply. The first set of alternatives is based on using the existing Camanche
Reservoir for water supply and the second set of alternatives is based on the use of
Mokelumne Aqueduct as the source water. In the following sections, treatment
alternatives for each water supply are evaluated.

Existing Plant

Although the existing CASS WTP currently meets existing regulations, the mixing tanks
and filters are in poor condition and will need to be replaced at some point in the fairly
near future. The plant currently relies heavily on operator skill and a lot of operator time
1s necessary to ensure the production of safe drinking water. Reliability will decrease and
the amount of operator attention that is needed will increase as the plant infrastructure
further deteriorates. The plant could be upgraded to provide a greater level of automation,
which would improve reliability and reduce the amount of time the operators need to
spend at the plant. However, the expense of automating the plant cannot be justified
when the basic infrastructure is in such poor condition.

Conventional Package Plant

The existing mixing tanks and filters could be replaced with a skid-mounted conventional
package plant. A typical conventional package plant consists of rapid mix, flocculation
tanks, high-rate settlers or dissolved air flotation (DAF) tanks, and dual-media filtration.
As an example, a 0.38 MGD DAF package plant manufactured by Ondeo Degremont
would be 277 10” long by 7> 9” wide by 10 high. While a conventional package plant
could be installed outdoors, the District has decided that a building is required for
security reasons.

A DAF package plant would have the following advantages a over high-rate settling

package plant:
e Smaller footprint since smaller tanks would be used for flocculation and solids
separation s

e DAF is particularly well suited to soft, low turbidity waters.
e DATF is much more efficient than high-rate settlers at removing filter-clogging
algae
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e DAF typically uses lower coagulant doses than sedimentation, since it does not
rely on the formation of large, dense floc for effective particle removal. DAF
systers have been shown to be effective with polyaluminum chloride (PACD,
but the addition of flocculent aid polymer may not be necessary; pilot testing
would be necessary to confirm this.

® DAF usually produces higher density sludge than sedimentation.

Chemical feed systems would be housed in the existing building. The package plant
should provide automated control of the coagulation, flocculation, solids separation, and
filtration processes, but improvements should also be made at the plant to provide
chemical flow-pacing and chlorine residual feedback control. In order provide the level
of precision needed to automate the chlorination process, it may be necessary to replace
the existing calcium hypochlorite tablet system with a liquid sodium hypochlorite system.

A conventional package plant would receive 2.5-log Giardia removal credit, so only 0.5-
log Giardia inactivation would be required by disinfection compared to 1-log inactivation
that is required with existing plant. This means that the CT disinfection requirement
would be halved and, therefore, a lower post-chlorine dose could be used to meet the CT
requirement. Additionally, conventional treatment would provide more TOC removal
than the existing in-line filtration plant. These two factors would reduce disinfection
byproduct formation to significantly lower than existing levels.

A conventional package plant at CASS, with automation improvements to the chemical
feed systems, would have the following benefits over the existing plant:
e Long-term performance reliability
e Reduction in amount of operator time needed at the plant
e Less reliance on operator skill to ensure safe drinking water
e Provides an additional barrier (sedimentation of DAF) against Giardia and
Cryptosporidium
® Reduces the amount of disinfection required and therefore could reduce
disinfection byproduct formation
e Increases TOC removal and therefore reduces disinfection byproduct formation

Membranes

Membrane plants use a semi-porous membrane material to filter particles that are larger
than the pore size of the membrane. Membrane systems range from microfiltration with
the coarsest pore sizes to reverse osmosis, which has the finest pore size and is capable of
removing dissolved ions from the water. For the CASS application, where turbidity and
pathogen removal are the objectives, microfiltration and ultrafiltration are feasible
membrane alternatives.
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Microfiltration can remove particles larger than 0.2 microns, which includes Giardia and
Cryptosporidium, but not all viruses. Therefore some disinfection for virus inactivation
is required after microfiltration. Ultrafiltration removes all particles larger than 0.01
microns, which includes all viruses; so the only disinfection that is necessary after
ultrafiltration is enough chlorination to maintain a 0.2 mg/L chlorine residual in the plant
effluent and a trace residual throughout the distribution system.

The 1999 KASL report evaluated microfiltration and ultrafiltration in detail for
alternative plant capacities of 0.5 and 2.0 MGD. This evaluation concluded that
ultrafiltration would be better alternative for the following reasons:

e Slightly lower capital cost

® Superior particle removal performance

* Ease of operation and good experience with ultrafiltration systems at Pardee

Center and Pardee Recreation Area
e Expansion capability

The conclusions of the KASL report appear to be valid and applicable to a 0.25 MGD
plant at CASS. Therefore, membrane alternatives will not be re-evaluated here and only
ultrafiltration will be analyzed against other treatment technologies.

An ultrafiltration system at CASS would have many of the same benefits as a
conventional package plant compared to the existing plant, but in addition there would
be:
e A further reduction in amount of operator time needed at the plant
e Even less reliance on operator skill to ensure safe drinking water
e A further reduction in the chlorine residual in the distribution system and
therefore a further reduction in disinfection byproduct formation
® A further reduction in finished water turbidity and particle counts
o Already have a complete design with permits in place and a State Revolving Loan
for $4.2 million at 2% interest

4.2.2 Camanche North Shore WTP

There are two main treatment alternatives for CANS recreation area based on the source
of the water supply. The first set of alternatives is based on using the existing
groundwater wells for water supply and the second set of alternatives is based on the use
of Camanche Reservoir as the source water. In the following sections, treatment
alternatives for each water supply are evaluated.

Groundwater Treatment

As discussed in Section 4.1.2 CANS is supplied by three groundwater wells. Table 4-4,
shows the water quality goals for groundwater treatment. The existing wells have high
concentrations of iron, manganese, and hydrogen sulfide. Generally, an oxidation process
followed by a filtration step removes these contaminants, However, contact time is
needed for the oxidation process to be effective, especially for removal of manganese.
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The current system of chlorination and greensand filtration does a good job of removing
iron and manganese; however, it cannot remove high concentrations of hydrogen sulfide
especially from Well No. 4. '

Table 4-4
Water Quality Goals for Groundwater Treatment

Contaminant Treatment Goal | MCL | Safety

Factor
Manganese (ug/L) 20 50 25
Iron (ug/L) 150 300 2.0
Hydrogen Sulfide (mg/L) ND NA NA
Total Trihalomethane (ug/L) System Wise 40 80 2.0
Running Annual Average
Haloacidic Acids (ug/L) System Wise Running 30 60 2.0
Annual Average
CT Credit for Log Removal of Viruses 1.5 X CT for 4 4 >1.5

Logs Logs

Two treatment alternatives for removal of iron, manganese and hydrogen sulfide are
discussed below.

Upgrading the Existing Treatment System

The existing system cannot completely treat high concentrations of hydrogen sulfide
found in the groundwater. This leads to taste and odor problems in the distribution
system. To effectively deal with this problem three changes would need to take place at
the plant: add an aeration basin; replace existing chlorination system; and add a treated
water pump station. Normally, 8.3 mg/l of chlorine is needed to oxidize 1 mg/l of
hydrogen sulfide. Based on the limited data that is available, the hydrogen sulfide
concentration in Well #4 can be as high as 5 mg/l. Therefore, the chlorine dose can be as
high as 42 mg/l. To reduce the chemical cost; the groundwater would be aerated prior to
chlorine addition. The aeration system would be comprised of an aeration basin and
pump station. The raw water has to be pumped after aeration to move it through the
filtration system and up to the treated water reservoir. In order to automate the system,
the existing calcium hypochlorite system needs to be replaced with a sodium hypochlorite
feed system. In addition, the potassium permanganate feed system should be automated.
The schematic of this alternative is shown in Figure 4-6.

Manganese Dioxide (Pyrolusite) Filtration

Another alternative for removing iron, manganese, and hydrogen sulfide, is to use
pyrolusite filter media. Pyrolusite is produced from MnO; ore. The ore is crushed to
specific sizes needed for potable water filtration process. A typical media bed is a
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blended matrix of pyrolusite and sand. Manganese dioxide serves as a seed onto which
subsequent MnO, adsorbs, thus accelerating the removal of manganese from the water.

In summer of 1999, EBMUD hired EES Consulting, Inc. to do a pilot-scale study of
manganese dioxide for removal iron, manganese, and hydrogen sulfide. Based on the
results of the pilot study, EEC developed a pre-design report for iron and manganese
removal. Figure 4-7, shows the schematic of this alternative.

The proposed system included installation of three manganese dioxide pressure filters
with automatic backwash system, and air induction and degassing system. The proposed
capacity of the system was 200 gpm. Appendix A shows the cost estimate for the system

based on today’s costs.

Camanche Reservoir Treatment

In this set of alternatives the Camanche Reservoir is used as the source of raw water for a
CANS surface water treatment plant. The proposed treatment processes for CANS are
similar to the alternatives that have been developed for CASS. Camanche Reservoir
source water will not have the contaminants that are associated with the well water at
CANS such as iron, manganese, and hydrogen sulfide. However, the WTP has to treat
surface water with higher concentrations of turbidity and bacteriological contaminants.
The water quality goals of the treatment alternatives will be the same as the goals that are

proposed for a CASS plant.

Conventional Package Plant

Under this alternative, the existing greensand filters would be replaced with a 0.25 mgd
new conventional package plant that uses dissolved air flotation followed by gravity
filtration as described above for CASS. A new intake pump station and raw water
pipeline would also be part of this alternative.

Membranes

Under this alternative, the existing greensand filters would be replaced with a 0.25 mgd
ultrafiltration plant as described above for CASS. A new intake pump station and raw
water pipeline would also be part of this alternative

4.2.3 Combined Plant at CASS

A combined plant alternative was evaluated for Camanche and Mokelumne Aqueduct
water that would replace both existing CASS and CANS WTPs with a new. 0.5 mgd
WTP. Water would be supplied to the CANS storage reservoirs using an 8-inch HPDE
cross-reservoir treated water pipeline. Similar to a CASS WTP, two treatment

alternatives were evaluated.
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Conventional Package Plant

A combined package plant as described in Section 4.2.1, would be installed at CASS to
serve the CASS and CANS distribution systems. One benefit of the combined plant is
that a 0.5 MGD package plant to serve both systems would not be too much larger or
more expensive that a 0.25 MGD package plant. Other advantages and disadvantages of

a combined plant are discussed above in Section 4.2.1.

Membrances

An ultrafiltration plant, as described in Section 4.2.1, would be installed to serve the two
distribution systems at CASS and CANS. Advantages and disadvantages of a combined
plant are discussed above in Section 4.2.1.
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SECTION 5
EVALUATION OF ALTERNATIVES

5.1 Criteria
Four types of criteria were used to evaluate alternatives, and are described below.

5.1.1 Cost

Capital Cost

Capital costs were developed using unit costs from Don Todd & Associate’s 90% design
cost estimate for the existing ultrafiltration WTP design at CASS. For other treatment
alternatives, either manufacturers’ budget costs or EPA cost estimate information was
used. See Appendix A for capital cost data. Table 5-1 describes capital cost factors that
were applied to each construction cost to obtain capital cost. Two different engineering
factors were used since a complete design already exists for an ultrafiltration facility at
CASS. Ultrafiltration projects did not have a contingency factor applied, since the design
is complete, but do include a 10% change order factor. Alternatives with other treatment

technologies used a 30% planning level contingency.

Table 5-1
Capital Cost Factors

Capital Cost Factor Percentage of

Construction

: Cost

General Conditions Overhead & Profit 8
Contingencies 30
General Conditions Bonds & Insurance 1.5
Escalation to Midpoint of Construction 3.5
Construction Management 15
Engineering 10
Engineering (for UF System) 1
Change Orders (Used in Lieu of Contingencies for UF Systems) 10

Each alternative was given a score of 1 to 15 based on the capital cost. Capital cost was
divided into 15 bands based on cost as summarized in Table 5-2.

East Bay Municipal Utility District 1
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Table 5-2
Capital Cost Score Basis
Score | Capital Cost Range
1 $7—7.5 mil
2 $6.5 — 7 mil
3 $6 — 6.5 mil
4 $5.5 — 6 mil
5 $5—5.5 mil
6 $4.5 — 5 mil
7 $4 — 4.5 mil
8 $3.5 — 4 mil
9 $3 — 3.5 mil
10 $2.5 — 3 mil
11 $2 - 2.5 mil
12 $1.5 -2 mil
13 $1-1.5mil
14 $0.5 — 1 mil
15 $0 — 0.5 mil

Operations and Maintenance Cost

Historical operations and maintenance costs from the existing CANS and CASS water
treatment plants for Fiscal Years FY00, FYO01, and FY02 were analyzed. In an effort to
look at the real cost of a membrane system, O&M records for Pardee Center were also
evaluated. Summaries of key operations and maintenance items (labor, energy,
chemicals, and parts) are shown in Appendix B. While operations and maintenance costs
are tracked separately at each WTP, it was not possible to predict O&M costs for the
alternatives using real data due to the inconsistency of the numbers from year to year and
between job numbers. Time charged to the WTP job numbers also contains time spent on
the water distribution system. In addition, dollars spent includes projects that were
performed by District personnel, such as the conversion from gaseous chlorine to calcium
hypochlorite. Furthermore, WTP energy costs at Pardee could not be separated from the
total energy costs for Pardee Center. Therefore, the O&M evaluation is qualitative rather

then quantitative.

Differential costs were used to determine incremental changes between the existing
facilities and a proposed alternative. For example, the treated water pipeline, which
would serve CANS, will have an increase in cost at CASS based on the cross-reservoir
pumping cost. For an alternative that continues to use Camanche Reservoir as a water
supply source, it was estimated that water quality monitoring and bacteriological
sampling costs would increase from approximately $3,000 a year to about $8,000 a year.
Alternatives using Mokelumne water would have no Camanche monitoring. Based on
discussions with Pardee staff, current O&M time spent at the existing plants is
approximately 6 hours/day at CASS WTP, 4 hours/day at CANS WTP, and 2 hours/day
at Pardee Center WTP. Therefore, a new membrane plant was assumed to reduce staff
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time to about 2 hours/day while a new package plant needed about 3 hours/day of staff
time.

Each alternative was given a score of -2 to 3 based on the change in operations and
maintenance costs compared to current O&M. Table 5-3 summarizes the basis of the

SCOreEs.

Table 5-3
O&M Score Basis

Score | Change in Q&M

-2 | Significant Increase

-1 Small Increase

0 No Change

1 Small Decrease

2 Medium Decrease

3 Significant Decrease

5.1.2 Reliability

This evaluation set goals for reliability in two areas: meeting future water demands and
meeting water treatment and service delivery goals.

Very low growth is expected in the CANS and CASS recreation areas. The District
developed demand projections for the Camanche South Shore WTP Replacement Project
for the year 2020, based on estimates of future population. Demands are predicted to
increase by 5% over a 20-year period at CANS, and 8% at CASS.

Meeting water treatment and service delivery goals was defined as reliability on operator
skill and robustness of a process to deal with fluctuations in raw water quality (i.e. H,S
at CANS and turbidity and THMs at CASS). A score of 1 to 5 was given to each
alternative, where a score of 5 is the most flexible.

5.1.3 Regulatory

One of the key objectives of any project developed was to meet 15-year regulatory goals.
Therefore, alternatives that were less likely to require upgrades or changes to the system
to comply with future regulations were ranked higher than those that would require
modifications. Membranes were given higher scores then conventional treatment since
membranes are much more likely to meet changes in regulations. While groundwater
regulations are currently less stringent then surface water regulations, this may change in
the future. Conventional plants and membranes are better able to meet these changes
then a greensand or pyrolucite system. A score of 1 to 5 was given to each alternative,
where a score of 5 is less likely to require changes to the system.

East Bay Municipal Utility District 3
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5.1.4 Environmental

The basic environmental goal of any project is to consistently meet current and future
environmental regulations related to treatment and transmission facilities, CEQA
documentation is a major consideration for each project alternatives. CEQA
documentation is complete for an ultrafiltration facility located at CASS. However, a
package plant at CASS will require modifications to the existing mitigated negative
declaration. In addition, new facilities located at CANS would require either a new
mitigated negative declaration or possibly a negative declaration for the pyrolucite at
CANS. A score of 1 to 5 was given to each alternative. A score of 5 does not require any

further CEQA documentation.

5.2 Evaluation

Capital costs and a description of changes in O&M are summarized in Table 5-4 for each
CASS and CANS alternative and in Table 5-5 for combined plant alternatives. During
follow-up discussions with District Senior Management after the draft version of this
report was issued, it was decided that the District policy had been set previously to avoid
using any body contact water supply. Therefore, the water supply at CASS will be
switched to Mokelumne Aqueduct water as soon as funds are available.

Table 5-4
Individual Plant Capital and O&M Cost Summary

Alternative Capital Capital Difference in O&M O&M

Alt 1A — T due to aeration system and
Greensand w/ pumping to reservoir
Aeration
(Wells)
Alt 1B — $85,000 15 No change 0
Pyrolucite
(Wells)
Alt2A — $2,888,000 10 T due to increased bacterial -1
Package Plant monitoring (future)
(Camanche)
Alt2B—UF | $4,004,000 | 7 |7 dueto power & membrane -1
Membranes replacement cost
(Camanche) { due to less operator attention
T due to increased bacterial
monitoring. -

Alt 1A - T due to power

Package Plant 1 due to Iess maintenance
@/Iokelumne) 4 due to less operator attention ]
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Alternative Capital Capital Difference in O&M O0&M
Cost Cost Cost
' Score Score
T due to new transmission line
maint
| due to no Camanche
monitoring
Alt 1B~ UF $4,616,000 6 T due to power & membrane 3
Membranes replacement cost
(Mokelumne) L due to less operator
attention

Jd due to less maintenance
T due to new transmission line

maint.

{ due to no Camanche

monitoring
Alt2A — $3,865,000 8 3 due to less maintenance 1
Package Plant 1 due to less operator attention
(Camanche) T dueto power cost

” T due to increased bacterial

monitoring (future)
Alt 2B —- UF $3,934,000 8 T due to power & membrane 2
Membranes replacement cost
(Camanche) L due to less maintenance

L due to less operator

attention

T due to increased bacterial
monitoring (future)

Table 5-5
Combined Plant Capital and O&M Cost Summary

Alternative Capital Capital Difference in O&M O0&M
Cost Cost Cost
Alt 1A — $6,219,000 31 due to less maintenance
Package Plant W due to less operator
(Mokelumne) attention
™ due to power cost
T due to new transmission line
maint.
1 due to no Camanche
monitoring
Alt1B-UF | $6,586,000 2 ™ due to power & membrane 3

East Bay Municipal Utility District 5
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Alternative Capital
Cost

Score

Membranes
(Mokelumne)

Difference in O&M

replacement cos
L due to less maintenance
4 due to less operator
attention
T due to new transmission line
maint.
{ due to no Camanche
monitoring

Alt 2A — $5,395,000 5
Package Plant
(Camanche)

L due to less maintenance
U due to less operator
attention

™ dueto power cost

T due to increased bacterial
monitoring (future)

Alt 2B - UF $5,905,000 4
Membranes
(Camanche)

CANS Alt 1B | $4,701,000
— Pyrolucite
(Wells) and
CASS Alt 1B
- UF
Membranes
(Mokelumne)

™ dueto power & membrane
replacement cost

4L due to less maintenance

L1 due to less operator

attention

T due to increased bacterial

monitoring (future)

T due to power & membrane
replacement cost

3 due to less maintenance

44 due to less operator
attention

T due to new transmission line
maint.

J due tono Camanche
monitoring

Tables 5-6 and 5-7 provide matrices summarizing alternative scores based on the five

criteria set for evaluation. Scores of 1-15 were used for life cycle costs based on
combined capital and O&M scores, while scores of 1 to 5 were used for the other

categories to provide overall rankings. This effectively weighted the life cycle cost equal
to the combined weight of reliability, regulatory, and environmental factors. In Table 5-
7, the best CANS alternative was combined with the best CASS alternative and re-scored
as a separate project to determine whether a combined plant at CASS was warranted or

whether separate plants were preferable.
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Table 5-6
Evaluation Matrix for Individual Plants

Alternative Life Reliability | Regulatory | Environ. | Total
Cycle Score Score Score | Score
Cost
Score (1to5) (1to5)

(1 to 15)

(1to5)

Alt1A -
Greensand w/
Aeration
(Wells)

Alt 1B - 15 3 3 4 25
Pyrolucite
(Wells)
Alt 2A - 9 4 4 1 18
Package
Plant
(Camanche)
Alt 2B~ UF 6 5 5 1 17

Membranes

Package
Plant
(Mokelumne)
Alt 1B -UF 9 5 5 5 24
Membranes
(Mokelumne)
Alt2A — 9 4 4 3 20
Package
Plant
(Camanche)
Alt2B-UF 10 5 5 5 25
Membranes
(Camanche)
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Table 5-7
Evaluation Matrix for Combined Plants

Life Reliability | Regulatory | Environ. | Total
Cycle Score Score Score | Score

Alternative

(1to5) (1to5) (1to5)

Package
Plant
(Mokelumne)
Alt 1B - UF 5 5 5 5 20
Membranes
(Mokelumne)
Alt 2A ~ 6 4 4 3 17
Package
Plant
(Camanche)
Alt 2B - UF 6 5 5 5 21
Membranes
(Camanch

CANS Alt
1B~
Pyrolucite
(Wells) and
CASS Alt 1B
—UF
Membranes
(Mokelumne)

5.3 Recommendation & Discussion

Based on the District’s decision to use Mokelumne Aqueduct water; the four criteria that
were used in the evaluation; and limitations in budget, the recommended project is to
build pyrolucite facilities at CANS and a new ultrafiltration WTP at CASS. In addition,
wash water ponds and a small hydropneumatic tank system will be built to support the
existing facilities at CASS.

At CANS, the pyrolucite alternative is recommended since the score 1s clearly the highest
of the four altematives evaluated. Pyrolucite has already been demonstrated to be
effective at the CANS WTP and does not require a lot of operator attention. A benefit of
continuing to use the groundwater supply is that the disinfection requirement is relatively
low and compliance with current and future disinfectant byproduct regulations should not
be a problem.

East Bay Municipal Utility District 8
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The District has set a policy of only using non-body contact water supplies. Therefore,
for the Mokelumne Aqueduct water supply, the CASS ultrafiltration system scored 6
points higher than a conventional package plant. Total scores are directly related to the
weighting given to cost versus other criteria. For this evaluation, life cycle cost was
considered equal to the combined rankings for reliability, regulatory, and environmental
rankings. Life cycle costs between the ultrafiltration system and the conventional
package plant were essentially equal. An ultrafiltration plant would be capable of
meeting all current and future turbidity regulations. In addition, it requires the least
operator attention. It would also provide a greater degree of TOC removal and the
amount of disinfection needed for CT compliance would be halved; these two factors
should ensure that disinfection byproduct formation would be low enough to meet all
current and future DBP regulations. Since an ultrafiltratrion plant meets the objectives of
the evaluation for the same cost, it is recommended that the District proceed with an

ultrafiltration plant for CASS.

Rankings were the equal for a combined plant at CASS using membranes and the best
separate plant alternatives. However, capital cost indicates that maintaining separate
facilities at CASS and CANS is justified. As discussed in Section 4, a treated water
pipeline has several drawbacks in addition to cost. It was not felt that either the cost or
the risk of contamination to the CANS drinking water supply was warranted.

Although a District policy decision has been made to switch from a Camanche water
supply to the Mokelumne Aqueducts, there are insufficient funds available to construct
the raw water pipeline at this time. There is currently only $1 million dollars in the two-
year CIP for capital work at Camanche. Therefore, the entire project cannot be built at
this time. For now, it is recommended that the District maintain the current Camanche
Reservoir water supply at CASS, and continue to use well water at CANS. -

5.4 Flexibility for Inter-Agency Expansion

The capital costs shown in this report include space for expansion capability for future
joint projects with Calaveras County Water District (CCWD) or Amador County. While
the existing well water system is adequate to meet future demands for the CANS
recreation area, the water supply is not sufficient to meet Amador County demands.
Therefore, joint projects with Amador County would require construction of the treated
water pipeline. At CASS, it would be possible to add additional ultrafiltration membrane
skids to serve CCWD. However, expansion of the Camanche water supply would either
require construction of a parallel supply line and larger water supply pumps (depending
on demands) or construction of the raw water transmission pipeline.

5.5 Project Implementation

Since there are insufficient funds available to build the recommended project at this time,
the project was broken into three phases that are summarized in Table 5-8. Phase 1 of the
project includes a number of small projects that will allow the existing plants to continue

to function for the next five years; meet regulations; and minimize capital expenditure.
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This review of regulations and water quality data did not find that the transmission
pipeline from the Mokelumne Aqueducts to the CASS WTP need be built in this two-
year budget cycle, and can wait until capital funds are available. Phase 2 looks at
meeting upcoming regulations and District policy by building major capital
improvements that have been delayed due to budgetary constraints. Phase 3 includes
projects required to meet inter-agency demands.

Table 5-8

Camanche WTP Improvements Implementation Schedule

Project

Phase

CASS Data Logging
Device

Description

Purchase a PC and supply data
programmer to provide interface
between turbidimeter and PC to
read filter turbidity every 15-
minutes.

CASS Backwash Ponds

Build two backwash ponds of
60,000 gallons each.

$63,000

CASS Flocculation

Replace existing mixers in "rapid
mix" with slow speed impellers
to make into flocculator. This
will help improve plant
performance during high turbidity
events.

$18,000

CANS Treatment

Add pyrolucite system to provide
additional water supply well.
Replace two control valves.

$84,000

System for CASS

Hydropnuematic Tank

Build small hydropneumatic tank
and associated pipelines to meet
max day demands.

$203,000

Raw Water
Transmission Pipeline

Phase 1 Capital Cost

Build 12-inch HDPE/PVC
pipeline to change water supply
to CASS.

$373,000

$615,000

New CASS WTP

Build new UF WTP; backup
water supply pipeline; tank
improvements

$3,804,000

Treated Water
Transmission Pipeline

Phase 2 C

Build ‘pkip’e‘l‘me across reservoir to
meet CANS & Amador County
needs.

$4,419,000

$803,000

Expand CASS WTP

Expand WTP to meet inter-
agency & CANS demands

Depends on
size

East Bay Municipal Utility District
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Construction

CANS Alt

'Aéraﬁ & pum;&“S&igtlon
North Shore Tank Site $0

CONSTRUCTION COST ESTIMATE = $272,740

GC OVERHEAD & PROFIT (8%)= $21,819

CONTINGENCIES (30%) = $81,822

GC BONDS & INSURANCE(1.5%)= $4,091

ESCALATION TO MIDPOINT OF CONSTRUCTION(3.5%)= $9,546
ENGINEERING (10%)= $27,274

CONSTRUCTION MANAGEMENT(15%) = $40,911

TOTAL CAPITAL COST= $458,203

Pyrolucxte System w/ Aeratlon $54,328
4" High Performance BFVs $2,600

CONSTRUCTION COST ESTIMATE = $56,928

GC OVERHEAD & PROFIT (8%)= $4,554

CONTINGENCIES (10%) = $5,693

GC BONDS & INSURANCE(1.5%)= $854

ESCALATION TO MIDPOINT OF CONSTRUCTION(3.5%)= $1,992
ENGINEERING (10%)= $5,693

CONSTRUCTION MANAGEMENT(15%) = $8,539

TOTAL CAPITAL COST= $84,254

Construction Costs with expSummary 1 5/13/03
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Construction
Cost

$300,750
Package Plant $1,418,245
North Shore Tank Site $0
CONSTRUCTION COST ESTIMATE = $1,718,995
GC OVERHEAD & PROFIT (8%)= $137,520
CONTINGENCIES (30%) = $515,698
GC BONDS & INSURANCE(1.5%)= $25,785
ESCALATION TO MIDPOQINT OF CONSTRUCTION(3.5%)= $60,165
ENGINEERING (10%)= $171,899
CONSTRUCTION MANAGEMENT(15%) = $257.849
TOTAL CAPITAL COST= $2,887,911

Membrane (0:25 mgdyusine da
Raw Water intake, Pipeline, Pumps $300,750
Membrane Plant . $2,579,847
North Shore Tank Site $0
CONSTRUCTION COST ESTIMATE = $2,880,597
GC OVERHEAD & PROFIT (8%)= $230,448
CHANGE ORDERS (10%) = $288,060
GC BONDS & INSURANCE(1.5%)= $43,209
ESCALATION TO MIDPOINT OF CONSTRUCTION(3.5%)= $100,821
ENGINEERING (1%)= $28,806
CONSTRUCTION MANAGEMENT(15%) = $432,090
TOTAL CAPITAL COST= $4,004,030

Construction Costs with expSummary 2 5/13/03
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CASS Alte

Construction
Cost

ackagePla 5 okelumne
12" Raw Water Supply Pipe (PVC/HD E) $442,510
Backup Supply Pipe $47,707
Package Plant $2,050,281
South Shore Tank Site $108,879
Wash Water Ponds $42,369
Hydropneumatic Tank System $99,086
CONSTRUCTION COST ESTIMATE = $2,790,833

GC OVERHEAD & PROFIT (8%)= $223,267
CONTINGENCIES (30%) = $837,250

GC BONDS & INSURANCE(1.5%)= $41,862
ESCALATION TO MIDPOINT OF CONSTRUCTION(3.5%)= $97,679
ENGINEERING (10%)= $279,083

CONSTRUCTION MANAGEMENT(15%) = $418,625
TOTAL CAPITAL COST= $4,688,599

A lembrane (0:25/mgdy Ioke o
12" Raw Water Supply Pipe (HDPE/PVC) $442,510

Backup Supply Pipe $47,707

UF Membrane Plant $2,579,847

South Shore Tank Site $108,879

Wash Water Ponds $42,369
Hydropneumatic Tank System $99,086
CONSTRUCTION COST ESTIMATE = $3,320,398

GC OVERHEAD & PROFIT (8%)= $265,632

CHANGE ORDERS (10%) = $332,040

GC BONDS & INSURANCE(1.5%)= $49,806

ESCALATION TO MIDPOINT OF CONSTRUCTION(3.5%)= $116,214
ENGINEERING (1%)= $33,204

CONSTRUCTION MANAGEMENT(15%) = $498.060

TOTAL CAPITAL COST= $4,615,353

Construction Costs with expSummary 4

5/13/03
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Construction

Combined Alternatives Cost

12" Raw Water Supply Pipe (PVC/HS?E) $442,510
Backup Supply Pipe $47,707
Package Plant $2,383,501
South Shore Tank Site $108,879
Wash Water Ponds $42,369
Hydropneumatic Tank System $99,086
Treated Water Pipe (PVC,HDPE) $577,569
CONSTRUCTION COST ESTIMATE = $3,701,621

GC OVERHEAD & PROFIT (8%)= $296,130
CONTINGENCIES (30%) = $1,110,486

GC BONDS & INSURANCE(1.5%)= $55,524

ESCALATION TO MIDPOINT OF CONSTRUCTION(3.5%)= $129,557
ENGINEERING (10%)= $370,162

CONSTRUCTION MANAGEMENT(15%) = $555,243

TOTAL CAPITAL COST= $6,218,723

Viembrane (05 amn

12" Raw Water Supply Pipe (PVC/HDPE $442,510
Backup Supply Pipe $47,707
UF Membrane Plant $3,419,944
South Shore Tank Site $108,879
Wash Water Ponds $42,369
Hydropneumatic Tank System $99,086
Treated Water Pipe (PVC,HDPE) $577,569
CONSTRUCTION COST ESTIMATE = $4,738,065
GC OVERHEAD & PROFIT (8%)= $379,045
CHANGE ORDERS (10%) = $473,806

GC BONDS & INSURANCE(1.5%)= $71,071
ESCALATION TO MIDPOINT OF CONSTRUCTION(3.5%)= $165,832
ENGINEERING (1%)= $47,381
CONSTRUCTION MANAGEMENT(15%) = $710,710
TOTAL CAPITAL COST= $6,585,910

Construction Costs with expSummary 7 5/13/03
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C

Construction

ombined Alternatives Cost

SEta Ot han

$2,383 501

Package Plant
South Shore Tank Site $108,879
Wash Water Ponds $42,369
Hydropneumatic Tank System $99,086
Treated Water Pipe $577,569
CONSTRUCTION COST ESTIMATE = $3,211,404
GC OVERHEAD & PROFIT (8%)= $256,912
CONTINGENCIES (30%) = $963,421
GC BONDS & INSURANCE(1.5%)= $48,171
ESCALATION TO MIDPOINT OF CONSTRUCTION(3.5%)= $112,399
ENGINEERING (10%)= $321,140
CONSTRUCTION MANAGEMENT(15%) = $481,711
TOTAL CAPITAL COST= $5,395,158

S ARy
Me $3,419,944
South Shore Tank Site $108,879
Wash Water Ponds $42,369
Hydropneumatic Tank System $99,086
Treated Water Pipe (PVC,HDPE) $577,569

CONSTRUCTION COST ESTIMATE = $4,247,848

GC OVERHEAD & PROFIT (8%)= $339,828

CHANGE ORDERS (10%) = $424,785

GC BONDS & INSURANCE(1.5%)= $63,718

ESCALATION TO MIDPOINT OF CONSTRUCTION(3.5%)= $148,675
ENGINEERING (0%)= $42,478

CONSTRUCTION MANAGEMENT(15%) = $637,177

TOTAL CAPITAL COST= $5,904,508

Construction Costs

with expSummary 8

5/13/03
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Construction
Cost

EBackage Blant (025mqd)isinG Camanche wat .s
Package Plant $2,050,281
South Shore Tank Site $108,879
Wash Water Ponds $42,369
Hydropneumatic Tank System : $99,086
CONSTRUCTION COST ESTIMATE = $2,300,616
GC OVERHEAD & PROFIT (8%)= $184,049
CONTINGENCIES (30%) = $690,185
GC BONDS & INSURANCE(1.5%)= $34,509
ESCALATION TO MIDPOINT OF CONSTRUCTION(3.5%)= $80,522
ENGINEERING (10%)= $230,062
CONSTRUCTION MANAGEMENT(15%) = $345,092
TOTAL CAPITAL COST= $3,865,034

: 5 Vi ) L 32 : ] LT far
Membrane Plant $2,579,847
South Shore Tank Site $108,879
Wash Water Ponds $42,369
Hydropneumatic Tank System $99,086

CONSTRUCTION COST ESTIMATE = $2,830,181

GC OVERHEAD & PROFIT (8%)= $226,414

CHANGE ORDERS (10%) = $283,018

GC BONDS & INSURANCE(1.5%)= $42,453

ESCALATION TO MIDPOINT OF CONSTRUCTION(3.5%)= $99,056
ENGINEERING (0%)= $28,302

CONSTRUCTION MANAGEMENT(15%) = $424,527

TOTAL CAPITAL COST= $3,933,952

Construction Costs with expSummary 5 5/13/03
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Construction
Cost

Wash Water Ponds $42,369
Hydropneumatic Tank System $137,086
CASS Data Logging Device $3,400
CASS Flocculation $12,000
Pyrolucite System w/ Aeration $54,328
4" High Performance BFVs $2,600
CONSTRUCTION COST ESTIMATE = $251,783
GC OVERHEAD & PROFIT (8%)= $20,143
CHANGE ORDERS (10%) = $25,178
GC BONDS & INSURANCE(1.5%)= $3,777
ESCALATION TO MIDPOINT OF CONSTRUCTION(3.5%)= $8,812
ENGINEERING (10%)= $25,178
CONSTRUCTION MANAGEMENT(15%) = $37.768
TOTAL CAPITAL COST= $372,639

Final Construction CostsSummary 3
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Construction
Cost

12" Raw Water Supply Pipe ( $442,510
Backup Supply Pipe $47,707
UF Membrane Plant $2,579,847
South Shore Tank Site $108,879
CONSTRUCTION COST ESTIMATE = $3,178,943

GC OVERHEAD & PROFIT (8%)= $254,315

CHANGE ORDERS (10%) = $317,894

GC BONDS & INSURANCE(1.5%)= $47,684
ESCALATION TO MIDPOINT OF CONSTRUCTION(3.5%)= $111,263
ENGINEERING (1%)= $31,789

CONSTRUCTION MANAGEMENT(15%) = $476,841
TOTAL CAPITAL COST= $4,418,731

Construction Costs with expSummary 6 5/13/03
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Construction
Cost

Expansion of UF Membrane Plant (Size??) $0
$0
$0
$0
$0
CONSTRUCTION COST ESTIMATE = $577,569
GC OVERHEAD & PROFIT (8%)= $46,206
CHANGE ORDERS (10%) = $57,757
GC BONDS & INSURANCE(1.5%)= $8,664
ESCALATION TO MIDPOINT OF CONSTRUCTION(3.5%)= $20,215
ENGINEERING (1%)= $5,776
CONSTRUCTION MANAGEMENT(15%) = $86,635
TOTAL CAPITAL COST= $802,821

Construction Costs with expSummary 9 5/13/03
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Pardee Pardee Rec

Center Area
Labor $47,679 $52,321
Chemical/Lab Supplies $5,013 $2,887
Energy $0 $1,817
Materials/Equip/Fees $1,651 $4,401
Total $54,343 $61,425

na

‘ Center Area
Labor $65,402 $82,801
Chemical/Lab Supplies $9,454 $7,682
Energy $0 $3,305
Materials/Equip/Fees $6,696 $47,447
Total $81,552  $141,136

Pardee Pardee Rec
Center Area
Labor $91,550 $76,530
Chemical/Lab Supplies $14,379 $5,921
Energy $0 $2,666
Materials/Equip/Fees $7,798 $10,901
Total $113,727 $96,017
&M Stmma
Pardee Pardee Rec
Center Area
Labor $71,786 $73,781
Chemical/Lab Supplies $27,222 $19,059
Energy $0 $3,353
Materials/Equip/Fees $11,871 $5,368

Total $110,879  $101,561

Pardee Pa ﬁc?ée Rec

CASS
$104,502
$17,367
$1,000
$6,645
$129,514

CASS
$143,863
$11,322
$0
$10,722
$165,907

CASS
$127,167
$10,851
$0
$9,907
$147,925

CASS
$128,168
$21,218
$0
$18,079
$167,465

CANS
$75,824
$4,551
$487
$6,544
$87,405

-CANS

$89,804
$13,223
$716
$7,922
$111,666

CANS
$129,460
$21,083
$538
$13,302
$164,383

CANS
$102,002
$15,625
$395
$6,197
$124,219
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