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1) TO FIND A SOLUTI ON FOR THE THREE MJUTUAL WATER COVPANI ES THAT HAVE A WELL CONTAM NATI ON
PRCBLEM AND HAVE NO ALTERNATI VE WATER SUPPLY;

2) TO | DENTI FY AND CONTROL ANY TCE/ PCE SOURCES; AND 3) TO DEVELCP AN OVERALL STRATEGY FCR
MANAGEMENT OF THE PLUVE AREAS.

TO ADDRESS THI'S FI RST OBJECTI VE, EPA DI RECTED | TS CONTRACTOR, CH2M H LL TO EVALUATE ALTERNATI VE
I NI TIAL REMEDI AL MEASURES (I RV TO SOLVE THE MUTUALS WATER CONTAM NATI ON PROBLEMS DURI NG THE

I NTERI M PERI CD BEFORE A FI NAL LONG TERM SCLUTI ON TO GROUNDWATER CONTAM NATI ON | N THE SAN GABRI EL
BASIN IS | MMLEMENTED. THI' S EVALUATI ON WAS SUMVARI ZED | N A FOCUSED FEASI BI LI TY STUDY DATED
DECEMBER 6, 1983.

ON MAY 11, 1984, AFTER A FORVAL PUBLI C COMMENT PERI CD, EPA REG ON 9'S REG ONAL ADM NI STRATOR

SI GNED A RECORD OF DECI SI ON (ROD) SELECTI NG Al R- STRI PPI NG TREATMENT AS THE MOST COST- EFFECTI VE

I NI TIAL REMEDI AL MEASURE (I RV TO PROVI DE THREE SVALL MUTUAL WATER COVPANI ES IN EL MONTE WTH A
SOURCE OF UNCONTAM NATED WATER. DURI NG THE DESI GN PHASE OF THE | RM | T BECAME APPARENT THAT THE
COST TO CONSTRUCT AND CPERATE Al R- STRI PPI NG SYSTEMS WOULD BE MJUCH HI GHER THAN ESTI MATED | N THE
FOCUSED FEASI BI LI TY STUDY (FFS) AND THE ROD, DUE TO THE SEVERE S| TE CONSTRAI NTS ASSOCI ATED W TH
DESI GNI NG AND CONSTRUCTI NG TREATMENT SYSTEMS FOR THE MJUTUALS. I N ADDI TI ON, TO DESI GN AN

Al R- STRI PPI NG SYSTEM THAT THE MJUTUALS COULD OPERATE RELI ABLY, AND WHI CH WOULD NOT RESULT IN
ADVERSE | MPACTS ON THE NEI GHBORI NG COMWUNI TY, WOULD REQUI RE THE ADDI TI ON OF A 60, 000 GALLON
STORAGE RESERVA R TO THE TREATMENT SYSTEM AT EACH MUTUALS WELL SI TE.

AS A RESULT OF THESE FI NDI NGS, REVI SED COST ESTI MATES HAVE BEEN DEVELOPED FOR ALL OF THE
ALTERNATI VES CONSI DERED I N THE RCD. BASED ON THESE REVI SED COST ESTI MATES, AND ON THE OTHER
RELATI VE ADVANTAGES AND DI SADVANTAGES ( NON- COST FACTORS) OF THE FEASI BLE ALTERNATI VES, EPA HAS
DETERM NED THAT CARBON ADSORPTI ON TREATMENT |'S NOW THE COST- EFFECTI VE ALTERNATI VE.

DI SCUSSI ON

#SH
. BACKGROUND

ON DECEMBER 6, 1983, EPA' S ZONE CONTRACTCOR, CH2M HI LL COVWPLETED A FOCUSED FEASI BI LI TY STUDY
(CH2M HI LL, 1983) WH CH EVALUATED VARI QUS ALTERNATI VE | NI TI AL REMEDI AL MEASURES (I RV WH CH
WOULD PROVI DE THREE SMALL MJUTUAL WATER COVPANI ES I N EL MONTE WTH A SOURCE OF UNCONTAM NATED
WATER. THE THREE COVPAN ES -- RI CHWOCD, RURBAN HOMES, AND HEMLOCK MUTUAL WATER COWPAN ES -- HAD
VELLS CONTAM NATED W TH TETRACHLORCETHYLENE ( ALSO KNOM AS PERCHLORCETHYLENE OR PCE). WH LE
OTHER WATER COWPANI ES | N SAN GABRI EL AREAS 1-4 ALSO HAVE CONTAM NATED WELLS, ONLY THESE THREE
MJTUALS WERE UNABLE TO PROVI DE WATER THAT MEETS THE EPA SUGGESTED NO ADVERSE RESPONSE LEVELS
(SNARL) FOR A 10-6 CANCER RI SK LEVEL FOR PCE AND TRI CHLORCETHYLENE (TCE). LARGER WATER

COVPANI ES HAVE TAKEN | NTERI M ACTI ONS SUCH AS SHUTTI NG DOAN CONTAM NATED WELLS OR BLENDI NG WATER
FROM CLEAN AND CONTAM NATED WELLS TO MEET THE SNARL LEVEL. THESE OPTI ONS WERE NOT AVAI LABLE TO
THE THREE MJUTUALS.

THE FOCUSED FEASI Bl LI TY STUDY (FFS) | DENTI FI ED SEVERAL FEASI BLE ALTERNATI VES TO SCLVE THE
MJTUALS PRCBLEMS.  AFTER A FORVAL PUBLI C COMVENT PERI CD AND A PUBLI C MEETI NG TO WHI CH ALL
MEMBERS OF THE MUTUALS WERE | NVI TED, REG ON 9' S REG ONAL ADM NI STRATCR S| GNED A RECORD CF

DECI SION ON MAY 11, 1984 SELECTI NG Al R- STRI PPI NG TREATMENT AS THE COST- EFFECTI VE | RM FOR SAN
GABRIEL AREA 1 (U S. EPA, 1984). TWD ALTERNATI VES THAT WERE TECHNI CALLY FEASI BLE AND LOAER I N
COST THAN Al R- STRI PPI NG WERE NOT SELECTED AS THE COST- EFFECTI VE | RM DUE TO | NSTI TUTI ONAL
PROBLEMS. THE LOWEST COST ALTERNATI VE, UNDER WH CH THE MJTUALS WOULD CBTAI N WATER FROM A NEARBY
WATER COVPANY WH LE LEASI NG THEI R WATER RI GHTS, WAS NOT SELECTED BECAUSE NO NEARBY WATER COVPANY
WAS | DENTI FI ED WH CH WOULD AGREE TO PROVI DE WATER UNDER SUCH AN ARRANGEMENT. THE NEXT LOWEST
COST ALTERNATI VE WAS FOR THE MJUTUALS TO DI SSOLVE AS | NDEPENDENT WATER COMPANI ES AND JO N A
NEARBY WATER COVPANY. THI' S ALTERNATI VE WAS NOT SELECTED AFTER THE MEMBERSH P OF EACH MJUTUAL
VOTED NOT TO DI SSOLVE.

AFTER THE RECORD OF DECI SI ON WAS SI GNED, EPA | SSUED A WORK ASSI GNVENT TO | TS CONTRACTOR, CH2M
H LL, TO DESI GN Al R- STRI PPI NG TREATMENT SYSTEMS FOR THE RI CHWOCD AND RURBAN HOVES MUTUAL WATER
COVPANI ES.  THE THI RD MUTUAL, HEMLOCK, DECLI NED TO HAVE AN Al R- STRI PPI NG SYSTEM PROVI DED AS AN
I RM AND HAS | NSTEAD PURCHASED AND | NSTALLED | TS OAN CARBON ADSCRPTI ON SYSTEM | N JUNE OF 1984,
THE DESI GN TEAM FROM CH2M HI LL VI SI TED THE MJTUALS' WELL SITES TO OBTAI N BACKGROUND | NFCRVATI ON
ON THE PRESENT WATER SYSTEMS' OPERATI NG CHARACTERI STI CS AND TO OBTAI N WATER SAMPLES FOR FULL



ORGANI C PRI ORI TY PCOLLUTANT ANALYSI S. THE PURPOSE OF THE WATER ANALYSES WAS TO CONFI RM THAT THE
ONLY CONTAM NANTS PRESENT WERE VOLATI LE ORGANI CS WH CH COULD BE TREATED W TH AN Al R- STRI PPI NG
SYSTEM THE RESULTS OF THESE ANALYSES CONFI RVED THAT PCE WAS THE ONLY CONTAM NANT PRESENT | N
THE MUTUALS WELL WATER AT LEVELS OF CONCERN

AFTER THE INNTIAL SITE VISIT, CH2M H LL RECOMWENDED THE PREPARATI ON CF A PRE- DESI GN STUDY COF

Al R- STRI PPI NG SYSTEMS FOR THE RI CHWOCD AND RURBAN HOMES MUTUALS. THE SI TE VI SIT HAD | DENTI FI ED
SEVERAL SEVERE CONSTRAI NTS THAT WOULD BE | MPOSED ON THE SYSTEM DESI GN DUE TO THE LIM TED SI TE
AREA, H GH PEAK WATER FLOAS I N THE SYSTEMS, CLOSE PROXIM TY TO NEI GBBORS AT THE WELL SITES, AND
THE NEED TO DESI GN A SYSTEM WH CH THE MJUTUALS COULD CPERATE RELI ABLY (SI NCE THE CALI FORNI A
DEPARTMENT OF HEALTH SERVI CES (DHS) AT THAT TI ME PLANNED TO REQU RE THE MJTUALS TO BE

RESPONSI BLE FOR SYSTEM OPERATI ON AND MAI NTENANCE) . THE PURPOSE OF THE PRE- DESI GN STUDY WAS TO
I NVESTI GATE DI FFERENT CONFI GURATI ONS OF Al R- STRI PPI NG SYSTEMS TO DETERM NE THE MOST

COST- EFFECTI VE AND RELI ABLE CONFI GURATI ON BEFORE PROCEEDI NG W TH THE FI NAL SYSTEM DESI GN.  EPA
AUTHORI ZED CH2M HI LL TO BEG N THI S STUDY I N JULY 1984.

I'l. THE PRE-DESI GN STUDY

DURI NG THE PRE- DESI GN STUDY, CH2M HI LL | DENTI FI ED AND FOCUSED ON FI VE MAJCR CONSI DERATI ONS I N
THE DEVELOPMENT OF AN Al R- STRI PPI NG SYSTEM DESI GN:

1) PEAK FACTOR. FOR BOTH MUTUALS, THERE IS A CONSTANT CYCLI NG OF WATER FLOW I N THE SYSTEM
FROM ZERO TO AS H GH AS 880 GALLONS PER M NUTE. THESE FLOW RATES ARE CAUSED BY THE CYCLI NG
ON AND OFF OF THE MJUTUALS WELLS DURI NG CPERATI ON. THE REASON FOR THI S CONSTANT CYCLI NG
OF THE WELLS IS THAT THE MJTUALS LACK THE RESERVA R CAPACI TY THAT WOULD BE AVAI LABLE IN A
STANDARD WATERWORKS SYSTEM  BOTH MJUTUALS HAVE ONLY SMALL PRESSURE TANKS AT THE WELL SI TES
VWH CH FEED DI RECTLY | NTO THE DI STRI BUTI ON SYSTEM  WHEN THE PRESSURE | N THE SYSTEM DRCOPS
BELOW A CERTAIN SET VALUE, THE PUWMPS TURN ON LONG ENOUGH TO RAI SE THE PRESSURE BACK ABOVE
THAT VALUE.

SI NCE THE FLOW RATE OF THE SYSTEM IS AN | MPORTANT DESI GN CRI TERI ON, A FLOW RATE STUDY OF
THE MUTUALS SYSTEMS WAS CONDUCTED.  MULTI PLE TI ME- VOLUME MEASUREMENTS WERE USED TO
DETERM NE THE WELL PUWPI NG RATES FOR RI CHWOCD AND RURBAN HOMES.  AVERAGE FLOW RATES WERE
DETERM NED BY ESTI MATI NG THE LENGTH OF TI ME EACH PUMP OPERATED DURI NG THE MONTH AND USI NG
THE MEASURED PUWPI NG RATE. THE RESULTS OF THE FLOW RATE STUDY SHOWED THAT THE AVERAGE
FLOW RATES OF THE MJTUALS' WATER SYSTEMS WERE UNDERESTI MATED DURI NG THE FFS, BY AS MJCH AS
79% I N THE CASE OF RICHWOOD' S SYSTEM  THE AVERACGE FLOW RATES USED I N THE FFS AND THE

REVI SED ESTI MATES FOR RI CHWOOD AND RURBAN HOVES ARE SUMVARI ZED | N THE TABLE BELOW  THESE
FI NDI NGS ARE ESPECI ALLY SI GNI FI CANT SI NCE THE FLOW RATE CAN HAVE AN | MPORTANT EFFECT ON
THE DESI GN OF ALTERNATI VE WATER SUPPLY SYSTEMS, AS WELL AS ON THEI R ASSCOCI ATED CAPI TAL AND
OPERATI NG COSTS.

WATER SYSTEM AVERAGE FLOW RATES

FOCUSED REVI SED
MUTUAL FEASI Bl LI TY STUDY ESTI MATE
WATER ESTI MATE ( PRE- DESI GN STUDY) PERCENT
COVPANY ( GALLONS/ M NUTE) ( GALLONS/ M NUTE) DI FFERENCE
RURBAN HOVES 135 210 +56%
Rl CHWOOD 95 170 +79%

2) COPERATIONAL SIMPLICITY. THE MJTUALS ARE PRESENTLY CERTI FI ED TO OPERATE THEI R EXI STI NG
WATER SYSTEMS.  SI NCE THE PRESENT SYSTEMS ARE NOT COWPLEX, THEY DO NOT EMPLOY H GHLY

TRAI NED | NDI VI DUALS AS SYSTEM CPERATORS. THUS, OPERATIONAL SIMPLICITY IS DESI RABLE FCR
THE TREATMENT SYSTEMS I N ORDER TO REDUCE THE | MPACT ON THE MUTUALS OPERATI ON OF THEIR
WATERWORKS SYSTEM AND TO ENSURE RELI ABLE OPERATI ON OF THE TREATMENT SYSTEM

3) LIMTED AREA AVAI LABLE. BOTH MJTUALS HAVE LI M TED AREA AVAI LABLE AT THEIR VELL S| TES
FOR CONSTRUCTI ON OF A TREATMENT SYSTEM THI S | MPGSES A SERI OUS CONSTRAI NT FOR FACI LI TY

CONSTRUCTI ON ESPECI ALLY FOR THE RI CHWDOD MUTUAL WH CH HAS THE SMALLER WELL SITE.  SPEC AL
S| TE PREPARATI ON AND CONSTRUCTI ON PROCEDURES W LL BE REQUI RED, AFFECTI NG THE CAPI TAL COST



OF THE SYSTEM

4) CLCSE PROXIM TY OF NEI GHBORS. THE SI TES ARE VERY CLOSE TO NEI GHBORI NG RESI DENCES.
THUS, THE COVMMUNI TY WLL BE SENSI TI VE TO ANY NO SE PRCDUCED BY THE TREATMENT SYSTEMS,
ESPECI ALLY AT N GHT.

5) COST. | T BECAMVE CLEAR IN THE EARLY STAGES OF THE PRE- DES| GN STUDY THAT THE COMVBI NATI ON
OF SI TE CONSTRAI NTS WOULD LEAD TO | NCREASED COSTS | N THE DESI GN AND CONSTRUCTI ON OF

Al R- STRI PPI NG SYSTEMS FOR THE MJUTUALS, WELL ABOVE THOSE ESTI MATED IN THE FFS. TO ENABLE
EPA TO COWARE THE COSTS OF DI FFERENT Al R- STRI PPI NG SYSTEM CONFI GURATI ONS, BOTH CAPI TAL
AND CPERATI NG COSTS WERE DEVELCPED FOR ALL THE TREATMENT SYSTEM CONFI GURATI ONS EVALUATED.

CH2M HI LL | DENTI FI ED TWD POTENTI AL Al R- STRI PPI NG TREATMENT SYSTEM CONFI GURATI ONS FCR THE
MJTUALS. THE PR MARY DI FFERENCE BETWEEN THE CONFI GURATI ONS WAS WHETHER CR NOT A 60, 000 GALLON
STORAGE RESERVA R WAS | NSTALLED I N ADDI TION TO THE Al R- STRI PPI NG TOAERS.  ALSO, WHEN | T BECAME
APPARENT THAT THE COST OF Al R- STRI PPI NG TREATMENT WAS GO NG TO BE MJUCH H GHER THAN PREVI QUSLY
ESTI MVATED, CH2M H LL ALSO REVI SED THE CONCEPTUAL DESI GN AND COSTS FOR CARBON ADSORPTI ON
TREATMENT SYSTEMS FOR THE MUTUALS. CARBON ADSCRPTI ON WAS RECONSI DERED SINCE | T WAS | DENTI FI ED
IN THE FFS AS THE NEXT MOST COST- EFFECTI VE FEASI BLE ALTERNATI VE AFTER Al R- STRI PPI NG AND ALSO
BECAUSE I T HAS SEVERAL OTHER ADVANTACGES. THE THREE TREATMENT SYSTEM CONFI GURATI ONS EVALUATED
DURI NG THE PRE- DESI GN STUDY ARE BRI EFLY DESCRI BED AS FOLLOA5, ALONG WTH A DI SCUSSI ON OF THEI R
RELATI VE ADVANTAGES AND DI SADVANTAGES, AS | DENTI FI ED DURI NG THE PRE- DESI GN STUDY (CH2M HI LL,
1984). THE REVI SED COST ESTI MATES FOR THE TREATMENT SYSTEM CONFI GURATI ONS W LL BE DI SCUSSED | N
A LATER SECTI ON

1) AIR STRI PPING WTHOUT A STORAGE RESERVO R TH S ALTERNATI VE | S THE SYSTEM ENVI SI ONED
IN THE FEASI BI LI TY STUDY. WATER WOULD BE PUVPED DI RECTLY FROM THE WELL TO TWD PARALLEL
Al R- STRI PPI NG TOAERS, AND THEN PUMPED TO THE EXI STI NG PRESSURE TANKS AT THE SI TE BEFORE
DI STRI BUTION TO THE MJTUALS' MEMBERS. A MAJOR PROBLEM WTH THI S ALTERNATI VE | S THAT THE
WELL PUWMPS PRESENTLY CYCLE ON AND OFF CONTI NUOUSLY EVERY FEW M NUTES 24 HOURS A DAY.

SI M LAR CYCLING OF THE Al R- STRI PPI NG SYSTEM MAY CREATE POTENTI AL PROBLEMS CONCERNI NG
SYSTEM RELI ABI LI TY. THE CONTI NUOUS CYCLI NG OF THE Al R- STRI PPI NG SYSTEM MAY CAUSE

EXCESSI VE EQUI PMENT WEAR. | N ADDI TI ON, CPERATION OF TH S SYSTEM WOULD REQUI RE THE USE OF A
SOPHI STI CATED M CROPROCESSOR CONTROL SYSTEM  THI'S | S NECESSARY TO CONTRCL THE CONSTANT
CYCLI NG ON AND OFF THI S SYSTEM WOULD REQUI RE. COPERATI ON OF A COVPLEX CONTRCL SYSTEM | S
PROBABLY BEYOND THE CAPABI LI TY OF THE MJUTUALS PRESENT STAFF. TH S IS A SER QUS PROBLEM
SI NCE DOHS PLANNED TO NEGOTI ATE A LETTER OF UNDERSTANDI NG OR CONTRACT W TH THE MUTUALS
UNDER WHI CH THE MUTUALS WOULD BE RESPONSI BLE FOR ONGO NG OPERATI ON AND MAI NTENANCE OF THE
Al R-STRI PPI NG SYSTEM  THUS, THE RELI ABI LI TY OF THE SYSTEM MAY BE IN QUESTION IF TH S
TREATMENT SYSTEM CONFI GURATI ON | S | MPLEMENTED.

THERE ARE SEVERAL OTHER DI SADVANTAGES ASSOCI ATED W TH THI S ALTERNATI VE | NVOLVI NG POTENTI AL
ADVERSE | MPACTS ON THE COVMUNI TY SURRCUNDI NG THE VELL SITES. TH S Al R-STRI PPI NG SYSTEM
CONFI GURATI ON WOULD REQUI RE ESSENTI ALLY 24- HOUR OPERATI ON W TH THE SYSTEM CONSTANTLY

CYCLI NG ON AND AND CFF. THE CONSTANT CYCLI NG MAY CAUSE ELECTRI CAL SURCES IN THE

NEI GHBCRHOCD. | N ADDI TI ON, CONTI NUQUS CPERATI ON MAY CREATE A NO SE PRCBLEM A

PARTI CULARLY SEVERE DI SADVANTACE G VEN THE FACT THAT THE SI TES ARE LOCATED | N RESI DENTI AL
NEI GHBORHOCDS W THI N 200 FEET OF NEARBY HOUSES. OPERATI ON OF AN Al R- STRI PPI NG SYSTEM W LL
I NCREASE THE NO SE LEVELS AT THE WELL SITES DUE TO THE Al R BLOMERS | NSTALLED AT THE BOTTOM
OF EACH Al R-STRI PPI NG TONER.  ALTHOUGH NO SE BARRI ERS WOULD BE | NCLUDED I N THE SYSTEM
DESIGN, I T MAY NOT BE PCSSI BLE TO COWLETELY M Tl GATE THE | MPACT COF | NCREASED NO SE DURI NG
NI GHT- TI ME CPERATI ONS.  FI NALLY, ANOTHER DI SADVANTAGE TO THI S CONFI GURATI ON | S THAT THE
SYSTEM WOULD REQUI RE MONTHLY SHUTDOWN OF THE TOMERS FCR AN HOUR OR TWD FCR DI SI NFECTI ON
WH LE TH S CAN BE DONE FOR ONE TONER AT A TIME, | T WOULD HAVE TO BE DONE AT PERI CDS CF LOW
DEMAND CR ELSE WATER USE WOULD HAVE TO BE RESTRI CTED DURI NG THI' S ACTIVITY. A DRAI NAGE
SYSTEM WOULD HAVE TO BE | NSTALLED TO DI SPOSE OF EFFLUENT DURI NG THI S SYSTEM FLUSH NG

2) AIR-STRIPPING WTH A STORAGE RESERVO R TH' S SYSTEM WOULD HAVE THE SAME CONFI GURATI ON
AS THE FI RST ALTERNATI VE EXCEPT THAT THE SYSTEM WOULD ALSO HAVE A 60, 000 GALLON STORAGCE
RESERVO R TH S WOULD BE A BELOW GRADE CR PARTI ALLY BELOW GRADE CONCRETE RESERVAO R, W TH
THE Al R- STRI PPI NG TOANERS | NSTALLED DI RECTLY ABOVE THE RESERVO R THI 'S WOULD ALLOW THE

Al R- STRI PPI NG SYSTEM TO OPERATE CONTI NUOUSLY FOR LONGER PERI CDS CF TI ME AND WOULD REDUCE
THE POTENTI AL RELI ABI LI TY PROBLEMS. LESS FREQUENT CYCLI NG OF THE SYSTEM WOULD REDUCE



EQU PMENT WEAR. TH S CONFI GURATI ON WOULD ALSO NOT REQUI RE THE SCPHI STI CATED CONTRCL
SYSTEM OF THE FI RST ALTERNATI VE, BECAUSE THE WELLS COULD PUMP CONTI NUQUSLY FCR LONGER

PERI ODS OF TIME WH LE FILLING UP THE RESERVO R TH S TREATMENT SYSTEM CONFI GURATI ON WOULD
REQUI RE MUCH LESS CHANGE | N THE MJTUALS CURRENT SYSTEM OPERATI ON THAN THE OTHER

Al R- STRI PPI NG CONFI GURATI ON, AND THEREFORE, OPERATI ON OF THE SYSTEM BY THE MJTUALS SHOULD
BE MORE RELI ABLE.

I'N ADDI TI ON TO THE ADVANTAGES I N TERVS OF RELIABILITY, THI S Al R-STRI PPI NG SYSTEM

CONFI GURATI ON HAS SEVERAL OTHER ADVANTACGES. THE RESERVAO R WOULD STORE ENOUGH WATER SO
THAT | N MOST CASES, THE SYSTEM WOULD NOT HAVE TO RUN AT NI GHT, THEREBY SCLVI NG THE

POTENTI AL NO SE PROBLEM I N ADDI TI ON, MORE CONTI NUOUS OPERATI ON OF THE SYSTEM W LL REDUCE
THE FREQUENCY OF POMER SURGES | N THE NEI GHBORHOOD. ANOTHER ADVANTAGE OF THI S

CONFI GURATI ON | S THAT, BECAUSE OF THE RESERVAO R, NO RESTRI CTI ONS ON WATER USE WOULD BE
REQUI RED DURI NG MAI NTENANCE SHUTDOMS OF THE TOWERS.

VWH LE TH S ALTERNATI VE WOULD PROVI DE MJCH MORE RELI ABI LI TY AND EASE OF OPERATI ON THAN THE

FI RST ALTERNATIVE, | T HAS THE DI SADVANTACE CF APPROXI MATELY 50% H GHER CAPI TAL COSTS, AND

GREATER LAND REQUI REMENTS. THE LATTER DI SADVANTAGE | S PARTI CULARLY SI GNI FI CANT FOR

RI CHWOOD S SI TUATI ON SI NCE THEI R VELL SI TE HAS VERY LI M TED AREA AVAI LABLE FOR

CONSTRUCTI ON.  ADDI TI ONAL CONTI NGENCY WAS ADDED TO THE COST ESTI MATE FOR CONSTRUCTI NG THI' S
SYSTEM CONFI GURATI ON AT RICHWOOD' S VELL SITE DUE TO TH S COWVPLI CATI NG FACTCR

THERE ARE ALSO TWD DI SADVANTAGES COWON TO BOTH OF THE Al R- STRI PPI NG SYSTEM

CONFI GURATI ONS.  FI RST, HEAVY CONSTRUCTI ON EQUI PMENT WOULD BE REQUI RED TO | NSTALL THESE
SYSTEMS AND BOTH SI TES HAVE LI M TED AREA. AT RI CHWOCD, AND PCSSI BLY AT RURBAN HOVES, | T
WOULD REQUI RE THAT EASEMENTS FROM NEI GHBORI NG LAND- OANERS BE OBTAI NED THAT ALLOW THI S

EQU PMENT TO PARK AND OPERATE ON THEI R LAND. SECOND, FOR ANY Al R- STRI PPI NG CONFI GURATI ON
THERE | S A POTENTI AL COMMUNI TY CONCERN WTH AIR EM SSI ONS FROM THE SYSTEMS. IN TH S CASE,
THE ESTI MATED EM SSI ONS ARE QUI TE LOW AND SHOULD NOT CREATE ANY POTENTI AL PUBLI C HEALTH OR
ENVI RONVENTAL PROBLEM  BEFORE CONSTRUCTI ON OF Al R- STRI PPI NG SYSTEMS, EPA PLANNED TO
FOLLOW THE SQUTH COAST Al R QUALI TY MANAGEMENT DI STRICT' S REVI EW PROCESS FOR Al R- STRI PPI NG
TONERS. THI'S PROCESS | NCLUDES MODELI NG THE ESTI MATED EM SSI ONS TO DETERM NE POTENTI AL
COVWMUNI TY EXPOSURE, FOLLOWED BY COVPLETI ON OF A HEALTH RI SK ASSESSMENT BY DHS S

EPI DEM OLOGY STUDI ES SECTI ON.

3) CARBON ADSORPTI ON.  CARBON ADSORPTI ON HAS MANY OPERATI ONAL ADVANTAGES OVER

Al R-STRIPPI NG A CARBON SYSTEM CCQULD BE PLACED W THI N THE MJTUALS EXI STI NG WATER SYSTEMS
W THQUT CHANG NG THE MJTUALS CURRENT SYSTEM OF OPERATI NG THEI R WELLS. THE SYSTEM WOULD
REQUI RE NO CONTROL SYSTEM BEYOND THAT WHI CH | S ALREADY | N THE MJUTUALS SYSTEMS. THE SYSTEM
WOULD BE EASY TO OPERATE AND MAI NTAIN.  THE ONLY REQUI RED MAI NTENANCE WOULD BE THAT THE
CARBON BE CHANGED PERI ODI CALLY ( APPROXI MATELY ONCE OR TWCE A YEAR). ACTI VATED CARBON
SUPPLY COVPANI ES COULD BE CONTRACTED W TH TO RECHARGE THE CARBON VESSELS AND HAUL AWAY THE
SPENT CARBON. EXCEPT FOR TH S ACTIVITY, THE MJTUALS COULD OPERATE EXACTLY THE SAME AS
THEY DO NOW A CARBON SYSTEM | S SMALLER IN SI ZE THAN AN Al R- STRI PPI NG SYSTEM THEREBY
MAKING I T EASIER TO DESI GN THE SYSTEM TO FIT I N THE SMALL SPACE AVAI LABLE ON-SITE. I N
ADDI TION, | T WOULD NOT REQUI RE AS EXTENSI VE CONSTRUCTI ON ACTIVITY AS WOULD BE REQUI RED TO
I NSTALL AN Al R- STRI PPI NG SYSTEM AT THE RICHWOOD SITE, | T MAY BE PCSSI BLE TO | NSTALL
SEPARATE CARBON SYSTEMS AT EACH WELL SITE, ELI M NATING THE NEED FOR A CONNECTI NG Pl PE
BETWEEN THE SI TES (ONE WELL SITE IS OBVI QUSLY TOO SMALL FOR AN Al R- STRI PPI NG TONER,
THEREBY NECESSI TATI NG THE CONNECTI NG Pl PE FOR THOSE ALTERNATI VES). ANOTHER FACTCR WH CH
COULD AFFECT THE MJUTUALS MEMBERS SATI SFACTI ON W TH AN EPA- | NSTALLED TREATMENT SYSTEM | S
THE RESULTI NG TASTE OF THE WATER. AN Al R- STRI PPI NG SYSTEM W LL REMOVE CARBON DI OXI DE FROM
THE WATER WH CH WOULD AFFECT THE WATER S TASTE. HOMNEVER, A CARBON SYSTEM SHOULD HAVE NO
AFFECT ON THE TASTE OF THE MJTUALS' WATER ( EXCEPT FOR THE EFFECT OF CHLORINATION, WHICH IS
COMMON TO BOTH Al R- STRI PPI NG AND CARBON ADSCRPTI ON) . CARBON ADSORPTI ON ALSO OFFERS AN
ADVANTAGE REGARDI NG THE PROTECTI ON OF PUBLI C HEALTH IN THAT I T I'S NOT DESI GNED

SPECI FI CALLY TO REMOVE PCE. A CARBON SYSTEM WOULD REMOVE A W DE VARI ETY OF CRGANI C AS
WELL AS | NORGANI C CONTAM NANTS.  ON THE OTHER HAND, THE Al R- STRI PPI NG TOAER WOULD BE

DESI GNED TO REMOVE A SPECI FI C CONCENTRATI ON COF PCE. WH LE OTHER VCOLATI LE CONTAM NANTS
WOULD BE REMOVED, THE REMOVAL EFFI CI ENCY WOULD DEPEND ON THE RELATI VE VOLATI LI TY OF THE
CONTAM NANT. AS AN EXAVPLE, TCE | S RELATI VELY LESS VOLATI LE THAN PCE. FI NALLY, ONE LAST
ADVANTAGE OF A CARBON SYSTEM I S THAT THERE ARE NO Al R EM SSI ONS PRCDUCED, THUS ELI M NATI NG
AR EM SSI ONS AS A POTENTI AL CAUSE FOR COVUNI TY CONCERN.



THE PRI MARY DI SADVANTACE OF THE CARBON ADSORPTI ON ALTERNATI VE | S THAT THE OPERATI ON COSTS
ARE OVER THREE TI MES H GHER THAN THOSE FOR Al R-STRIPPING  THI' S WAS CONSI DERED A MAJOR

DI SADVANTAGE SI NCE DHS HAD DEVELOPED A POLI CY REGARDI NG OPERATI ON AND NMAI NTENANCE ( 0&M)
REQUI REMENTS WH CH CAN BE SUMVARI ZED AS "WHEN A REMEDI AL ACTI ON DI RECTLY BENEFI TS A VI ABLE
PUBLI C OR PRI VATE ORGANI ZATI ON THAT IS WLLING AND ABLE TO PROVI DE FOR FUTURE MAI NTENANCE
OF SUCH AN ACTION, IT IS DHS S I NTENTI ON TO GBTAIN COW TMENT FOR THI S MAI NTENANCE FROM
TH S ORGANI ZATION.". IN TH' S SI TUATI ON, DHS HAD TAKEN THE PGSI TI ON THAT THE MJTUALS
SHOULD PAY FOR ONGO NG &M UNFORTUNATELY, THE HI GH ESTI MATED OPERATI NG COST CF THE
CARBON ADSCRPTI ON ALTERNATI VE WOULD CAUSE AN | NCREASE | N THE MUTUALS' MEMBERS AVERAGE
MONTHLY WATER Bl LL OF OVER 400% - - FROM APPROXI MATELY $8 TO AS H GH AS $41 PER MONTH -- AN
I NCREASE I N COST WH CH THE MJTUALS MEMBERS WOULD PROBABLY NOT AGREE TO. IN ADDITION, IF
CONTAM NANT LEVELS RI SE TO MJCH HI GHER LEVELS, G&M COSTS WOULD GO UP AS MORE CARBON | S
USED. Q&M COSTS FOR AN Al R- STRI PPER ARE GENERALLY CONSTANT OVER A RANGE OF CONTAM NANT
LEVELS (TH S ASSUMES, OF COURSE, THAT THE Al R- STRI PPI NG SYSTEM | S DESI GNED TO HANDLE THE

| NCREASED LEVELS OF CONTAM NATI ON.) .

EVALUATI ON OF AN UPGRADE TO HEMLOCK' S EXI STI NG SYSTEM

WHEN EPA BECAME AWARE THAT THE COST OF CARBON ADSORPTI ON SYSTEMS FOR Rl CHWOOD AND RURBAN HOVES
WOULD BE COVPARABLE TO THE COST OF Al R- STRI PPI NG SYSTEMS, A REEVALUATI ON OF HEMLOCK' S SI TUATI ON
WAS | NCLUDED | N THE PRE-DESI GN STUDY. HEMLOCK HAD DECLI NED TO PARTI Cl PATE | N THE | RM PROJECT
WHEN Al R- STRI PPI NG WAS SELECTED BY EPA AS THE MOST COST- EFFECTI VE ALTERNATI VE. | NSTEAD, THEY
HAD PURCHASED AND | NSTALLED A CARBON ADSCRPTI ON SYSTEM TO TREAT THEI R DRI NKI NG WATER.  VWHI LE

PI LOT TESTS HAD SHOMWN THAT THEI R SYSTEM WOULD ADEQUATELY TREAT THE CONTAM NATED WATER FROM THEI R
VELLS, THEI R SYSTEM WAS NOT DESI GNED W TH THE SAME DESI GN STANDARDS PROPCSED BY EPA FOR RI CHWOCD
AND RURBAN HOVES | N THE PRE-DESI GN STUDY. | N ADDI TI ON, DHS REQUI RED THAT HEMLOCK | NSTALL A FLOW
RESTRI CTOR ON THEI R WATER SYSTEM TO ENSURE ADEQUATE TREATMENT OF THEIR WELL WATER.  THE FLOW
RESTRI CTCR LI M TED THE RATE AT WH CH WELL WATER COULD BE TREATED BY THE CARBON ADSORPTI ON SYSTEM
AND CQULD PGSSI BLY CAUSE PROBLEMS W TH LOW WATER PRESSURE | N THE SYSTEMS AT TI MES OF PEAK WATER
USE. THEREFCORE, AS PART OF THE PRE- DESI GN STUDY, EPA DI RECTED CH2M HI LL TO EVALUATE THE

FEASI BI LI TY AND COSTS OF | MPROVI NG HEMLOCK' S TREATMENT SYSTEM TO MEET THE DESI GN STANDARDS USED
TO DESI GN CARBON ADSCRPTI ON SYSTEMS FOR THE OTHER MJTUALS. TH S EVALUATI ON PROVED THAT

I NSTALLI NG AN UPGRADE TO HEMLOCK' S SYSTEM WAS PROBABLY COST- EFFECTI VE | N COVPARI SON TO

Al R-STRIPPI NG SI NCE THE DESI GN OF AN Al R- STRI PPI NG SYSTEM FOR HEMLOCK WOULD BE AFFECTED BY THE
SAME CONSTRAI NTS ASSCCI ATED W TH RI CHWOCD AND RURBAN HOVES' SYSTENMS.

111, ACTIVITIES SUBSEQUENT TO COVPLETI ON OF THE PRE- DESI GN STUDY.
CONSULTATI ON W TH DHS

WHEN THE PRE- DESI GN STUDY WAS RECEI VED BY EPA | N OCTOBER 1984, DI SCUSSI ONS WERE HELD W TH DHS TO
DETERM NE WH CH ALTERNATI VE THEY RECOMMVENDED AND | F THE DHS PCLI CY CONCERNI NG PROVI SI ON OF OS&M
COSTS FOR THE | RM HAD CHANGED. | N A LETTER DATED OCTOBER 24, 1984, DHS MADE THE FOLLOW NG
STATEMENTS:

1) ALL OF THE ALTERNATI VES EXAM NED | N THE PRE- DESI GN STUDY APPEARED TO HAVE SI M LAR
COST- EFFECTI VENESS WHEN CONSI DERI NG THE COMVBI NED TECHNI CAL, SOCI AL, AND COST ASPECTS OF
EACH. THEY SUPPORTED THE | DEA OF PRESENTI NG THE RESULTS OF THE PRE- DESI GN STUDY TO THE
MJTUALS AND CBTAI NI NG THEI R PREFERENCE FCR THE | RM

2) SINCE EPA (I N THE STATE SUPERFUND CONTRACT WTH DHS) IS REQUI RING THE STATE TO ASSURE
O&M FOR THE DESI GN LI FE OF THE SYSTEM (20 YEARS), DHS FEELS THAT THE COST ANALYSI S SHOULD
EXAM NE 20- YEAR PRESENT WORTH COSTS, AS WELL (I NSTEAD OF THE 5- YEAR TI ME PERI OD USED I N
THE PRE- DESI GN STUDY). BASED ON I TS LOW OPERATI NG COST, | T APPEARS THAT AIR-STRIPPING I S
STI LL THE PREFERRED ALTERNATI VE.

3) DHS HAS RECEI VED LETTERS OF | NTENT FROM THE MUTUALS REGARDI NG THEI R COWM TMENT TO
PROVI DE FUNDS FCR LONG TERM O8M

#CR
COVMMUNI TY RELATI ONS ACTI VI TI ES

AFTER CGHZM HLL'S SITE VISIT I N JUNE 1984, THE MJTUALS WERE | NFCRVED BY EPA THAT A PRE- DESI GN



STUDY WOULD BE CONDUCTED. ONCE THE STUDY AND THE SUBSEQUENT CONSULTATI ONS W TH DCHS WERE
COVPLETED, THE PRE- DESI GN STUDY WAS SENT TO THE BOARD OF DI RECTORS OF THE RI CHWOCD AND RURBAN
HOMES MUTUALS FOR THEI R REVIEW A MEETI NG BETWEEN EPA AND THE BQARDS CF THE MJUTUALS WAS HELD I N
EL MONTE ON NOVEMBER 7, 1984. AT TH S MEETING THE RESULTS OF THE PRE- DESI GN STUDY WERE
PRESENTED TO THE MUTUALS' BQOARDS ALONG W TH ESTI MATES OF THE ANNUAL CPERATI NG COSTS, FOR VWH CH
THE MUTUALS WOULD BE RESPONSI BLE FOR PROVI DI NG FUNDS, UNDER EACH ALTERNATI VE. EPA REQUESTED

QU DANCE FROM THE MUTUALS BOARDIVEMBERS AS TO WHETHER THEY THOUGHT ANOTHER FULL MEETI NG OF THE
MJTUALS SHAREHOLDERS SHOULD BE HELD G VEN THE MAJOR CHANGE | N ESTI MATED COSTS FOR THE

ALTERNATI VES.

THE BOARDMVEMBERS COF THE RURBAN HOVES MUTUAL DECI DED AT TH S MEETI NG THAT A MEETI NG FCR THEI R
SHAREHOLDERS WAS NOT NECESSARY. | N ADDI TI ON, BASED ON THE | NFORVATI ON PROVI DED BY EPA AND | N
THE PRE- DESI GN REPORT, THEY SELECTED THE Al R- STRI PPI NG SYSTEM CONFI GURATI ON THAT | NCLUDED THE
STORAGE RESERVA R AS THEI R PREFERRED ALTERNATI VE. THEY SPECI FI CALLY STATED THAT EVEN THOUGH THE
CARBON ADSCRPTI ON ALTERNATI VE HAD SEVERAL ADVANTACES, THE OPERATI NG COSTS WERE SO H GH THAT THE
MJTUAL' S SHAREHOLDERS WOULD NEVER VOTE TO ACCEPT THEM  SI NCE THE SHAREHOLDERS HAD PREVI QUSLY
VOTED TO ACCEPT THE Al R- STRI PPI NG ALTERNATI VE, THE BOARDMEMBERS FELT THAT ANOTHER SHAREHOLDERS
VOTE WAS NOT NECESSARY.

NOT ALL OF THE BOARDMEMBERS FROM THE RI CHWOCD MUTUAL WERE AVAI LABLE TO ATTEND THE NOVEMBER

MEETI NG WTH EPA. THEREFORE, THE BOARDMEMBERS | NFORMED EPA THAT THEY WOULD CALL A MEETI NG OF
THE FULL BOARD AT A LATER DATE TO DI SCUSS THE ALTERNATI VES AND WOULD PROVI DE EPA W TH THE
RESULTS OF THAT MEETING RICHWDOD S PRESI DENT, MEL HUBER, | NFORMED EPA | N DECEMBER 1985 THAT

R CHWOOD S BOARDIVEMBERS HAD ALSO DECI DED THAT THE Al R- STRI PPI NG CONFI GURATI ON W TH THE 60, 000
GALLON STORACGE RESERVAO R WAS THEI R PREFERRED | RM ALTERNATI VE, AND THAT A FULL SHAREHOLDER VOTE
WAS NOT NECESSARY TO | MPLEMENT THI S ALTERNATI VE SI NCE THEY HAD PREVI QUSLY APPROVED Al R- STRI PPI NG
TREATMENT. AS W TH RURBAN HOVES, R CHWOOD S BOARDMEMBERS RECOGNI ZED THE ADVANTACES OF THE
CARBON ADSCRPTI ON ALTERNATI VE, BUT DETERM NED THAT THE MJUTUALS MNMEMBERS WOULD NOT APPROVE | T DUE
TO I TS H GH OPERATI NG COSTS.

I N NOVEMBER, 1984, THE PRE- DESI GN STUDY WAS PROVI DED TO THE BOARD OF DI RECTORS OF HEMLOCK MJTUAL
WATER COVPANY. EPA NOTI FI ED HEMLOCK' S BOARD OF DI RECTORS THAT AN UPGRADE TO THEI R EXI STI NG
TREATMENT SYSTEM COULD POTENTI ALLY BE | NCLUDED AS PART OF THE | RM | F HEMLOCK AGREED TO PAY THE
OPERATI NG COSTS ASSCCI ATED W TH THE | MPROVED SYSTEM  HEMLOCK NOTI FI ED EPA THAT | T STILL DI D NOT
W SH TO PARTI Cl PATE I N THE | RM PRQJECT.

CONCEPTUAL DESI GN OF Al R- STRI PPl NG SYSTEMS

BASED ON AN EVALUATI ON OF THE RESULTS OF THE PRE- DESI GN STUDY, EPA' S CONSULTATI ONS W TH DHS, AND
COVMMUNI TY RELATI ONS ACTIVI TI ES | NVOLVI NG THE THREE MJTUALS, EPA PREPARED A REVI SED

COST- EFFECTI VENESS ANALYSI S OF THE | RM ALTERNATI VES THAT WAS APPROVED | N AUGUST 1985 (U.S. EPA,
1985). EPA DETERM NED THAT THE Al R- STRI PPI NG SYSTEM CONFI GURATI ON THAT DI D NOT | NCLUDE THE

I N-GROUND STCRAGE RESERVA R WAS NOT COST- EFFECTI VE DUE PRI MARI LY TO POTENTI AL PROBLEMS W TH
SYSTEM RELI ABI LI TY. AN ADDI TI ONAL CONSI DERATI ON WAS THE POTENTI AL ADVERSE | MPACTS ON THE
SURROUNDI NG COMMUNI TY, SUCH AS NO SE ASSOCI ATED W TH 24- HOUR OPERATI ON I N A RESI DENTI AL

NEI GHBORHOCD.  THE COST OF | NCLUDI NG A STCRAGE RESERVAO R I N THE Al R- STRI PPI NG SYSTEM HOWEVER,
MADE THE TOTAL 5- YEAR COSTS FOR Al R- STRI PPI NG AND CARBON ADSCORPTI ON VI RTUALLY EQUAL. (FI VE YEARS
WAS USED AS THE BASI S FOR COWPARI SON, BECAUSE THE PROPOSED ACTI ON WAS BEI NG TAKEN AS AN I NI TI AL
REMEDI AL MEASURE AND | TS OBJECTI VE WAS TO PROVI DE A SUPPLY OF UNCONTAM NATED WATER TO THE
MJTUALS IN THE | NTERI M BEFORE A LONG TERM REMEDI AL ACTION IS | MPLEMENTED. | T WAS EXPECTED TO
TAKE APPROXI MATELY 5 YEARS BEFORE A LONG TERM REMEDI AL ACTION IS | MPLEMENTED. ).  THEREFCRE,

El THER TREATMENT SYSTEM ALTERNATI VE APPEARED TO BE POTENTI ALLY COST- EFFECTI VE, ALTHOUGH CARBON
ADSCRPTI ON HAD SEVERAL NON- COST ADVANTAGES OVER THE Al R STRI PPI NG ALTERNATI VE. THE ONLY

SI GNI FI CANT DI FFERENCE | N COST |'S THAT Al R-STRI PPI NG HAS A MJUCH HI GHER CAPI TAL COST THAN CARBON
ADSCORPTI ON, BUT SI GNI FI CANTLY LOAER CPERATI ON & MAI NTENANCE (&M COSTS. TH S FACT, HOWEVER,
HAD A LARCGE EFFECT ON THE | NSTI TUTI ONAL FEASI BI LI TY OF | MPLEMENTI NG THE CARBON ADSORPTI ON
ALTERNATI VE, SI NCE AT THAT TI Mg, DHS PLANNED TO REQUI RE THE MUTUALS TO PAY FOR LONG TERM Q&M
COsTS. TH S WOULD HAVE LED TO AN | NCREASE I N THE AVERAGE MONTHLY WATER BI LL CF THE MJTUALS
MEMBERS BY OVER 400% WH CH WAS NOT CONSI DERED ACCEPTABLE TO THE MJTUALS AND THEREFORE, NOT

I NSTI TUTI ONALLY FEASI BLE. BASED PRI MARI LY ON THE | NSTI TUTI ONAL FEASI BI LI TY | SSUE, EPA DECI DED
THAT THE Al R- STRI PPI NG ALTERNATI VE, WH CH NOW | NCLUDED THE | NSTALLATI ON OF AN | N- GROUND STCRAGE
RESERVA R, WAS STILL THE COST- EFFECTI VE | RM ALTERNATI VE FOR RI CHWOCD AND RURBAN HOMES.



EPA DI RECTED | TS CONTRACTOR, CH2M HI LL, TO PREPARE DETAI LED CONCEPTUAL DESI GNS FOR Al R- STRI PPI NG
SYSTEMS (| NCLUDI NG STORAGE RESERVA RS) FOR RI CHWDOD AND RURBAN HOVES AND TO PREPARE SOUTH COAST
Al R QUALI TY MANAGEMENT DI STRICT (SCAQWD) PERM T APPLI CATI ONS FOR THE TWD MUTUALS. THE
CONCEPTUAL DESI GNS WERE COVPLETED AND THE MJTUALS SUBM TTED PERM T APPLI CATI ONS TO SCAQWD | N
SEPTEMBER 1985 (CH2M HI LL, 1985A, 1985B). THE DETAI LED CONCEPTUAL DESI GNS DI D NOT CONTAI N ANY
MAJOR DI FFERENCES FROM THE PRELI M NARY CONCEPTUAL DESI GNS OF THE Al RSTRI PPI NG SYSTEMS | NCLUDED
I'N THE PRE-DESI GN STUDY.

DURI NG THE PREPARATI ON OF THE DETAI LED CONCEPTUAL DESI GNS FOR THE Al R- STRI PPI NG SYSTEMS, THE
LEVEL OF CONTAM NATION I N RICHWDOD S WELLS STARTED TO RI SE AND APPRQOACHED 100 PPB OF PCE, 20
TIMES H GHER THAN THE SNARL LEVEL OF 4 PPB. SINCE TH S WATER WAS BEI NG DELI VERED TO CUSTOVERS
FOR DRI NKI NG AND STARTUP OF THE Al R- STRI PPI NG SYSTEM WAS AT LEAST 8 MONTHS AWAY, DHS USED STATE
FUNDS TO PAY FOR AN EMERGENCY TEMPCORARY Pl PELI NE CONNECTI ON FROM RI CHWOCD TO THE SAN GABRI EL
VALLEY WATER COVPANY. SAN GABRI EL VALLEY WATER COVPANY ACGREED TO PROVI DE WATER TO RI CHWOCD
UNTIL THE | RM WAS | MPLEMENTED. THE TEMPCRARY CONNECTI ON WAS | N PLACE IN EARLY 1986.

SENATE BILL 1063

I N AUGUST OF 1985, THE CALI FORNI A STATE ASSEMBLY BEGAN CONSI DERI NG SENATE Bl LL 1063 (SB 1063)
THAT WOULD AUTHORI ZE STATE FUNDI NG FOR DESI GN AND CONSTRUCTI ON OF CARBON TREATMENT SYSTEMS FOR
RI CHWOOD AND RURBAN HOMES, AS VELL AS AN UPGRADE TO HEMLOCK' S EXI STI NG CARBON ADSORPTI ON SYSTEM
THE MOST SI GNI FI CANT FEATURE OF SB 1063 WAS THAT I T DI RECTED DHS TO PAY FOR O8%M FOR THE CARBON
ADSORPTI ON SYSTEMS FOR 20 YEARS (THE DESIGN LI FE OF THE TREATMENT SYSTEMS). THE Bl LL WAS PASSED
BY THE LEG SLATURE AND BECAME LAWIN OCTCBER 1985. | N FEBRUARY 1986, DHS | NFORVED EPA THAT I T
WAS PREPARED TO | MPLEMENT THE PROVI SI ONS OF SB 1063, | NCLUDI NG THE PAYMENT FOR O8&M ON THE THREE
CARBON ADSCRPTI ON SYSTEMS. | N ADDI TI ON, DHS HAS DECI DED THAT I T WLL PAY FOR &M OF HEMLOCK' S
EXI STI NG CARBON ADSORPTI ON SYSTEM WHETHER OR NOT THE PROPOSED UPGRADE TO THEI R SYSTEM I S

| NSTALLED.

CONCEPTUAL DESI GN OF CARBON ADSORPTI ON SYSTEMS

SI NCE EPA'S DECI SI ON | N AUGUST 1985 REGARDI NG THE CONTI NUED COST- EFFECTI VENESS OF | MPLEMVENTI NG
THE Al R- STRI PPI NG ALTERNATI VE WAS BASED PRI MARI LY ON THE LACK OF | NSTI TUTI ONAL FEASIBILITY OF
THE CARBON ADSCRPTI ON ALTERNATI VE (DUE TO THE | NABI LI TY OF THE MJTUALS TO PAY THE H GH COST OF
O&M O CARBON ADSORPTI ON SYSTEMs), THE PASSAGE OF SB 1063 ALLOAS EPA TO RECONSI DER | TS DECI SI ON
I N ANTI CI PATI ON OF A FORVAL RECONSI DERATI ON OF THE MAY 1984 RECORD OF DECI SI ON, EPA DI RECTED I TS
CONTRACTOR, CH2M HI LL, TO PREPARE DETAI LED CONCEPTUAL DESI GNS OF THE CARBON ADSCRPTI ON
ALTERNATI VE FOR THE THREE MJTUALS. | N ADDI Tl ON, UPDATED COST ESTI MATES FOR THE Al R- STRI PPI NG
AND CARBON ADSORPTI ON ALTERNATI VES WERE REQUESTED. PREPARI NG THE CARBON ADSORPTI ON CONCEPTUAL
DESI GNS WAS TO OCCUR | N PARALLEL W TH THE SCAQVD S MODELI NG OF ESTI MATED Al R EM SSI ONS FOR THE
Al R- STRI PPI NG DESI GNS AS PART OF SCAQVWD S PERM T APPROVAL PROCESS. TH S WOULD BRI NG THE DESI GN
OF Al R-STRI PPI NG AND CARBON ADSCORPTI ON SYSTEMS TO AN EQUAL PO NT, SO THAT THE | RM PRQJECT COULD
BE EXPEDI TI QUSLY COVPLETED REGARDLESS OF WH CH ALTERNATI VE EPA CHOSE TO GO FORWARD W TH.

I N PREPARI NG DETAI LED CONCEPTUAL DESI GNS OF CARBON ADSORPTI ON SYSTEMS FCR THE THREE MJUTUALS,
SEVERAL SI GNI FI CANT CHANGES WERE MADE FROM THE PRELI M NARY CONCEPTUAL DESI GNS FOR CARBON
ADSCRPTI ON SYSTEMS THAT WERE | NCLUDED | N THE PRE- DESI GN STUDY. THE MAJOR CHANGES ARE SUMVARI ZED
HERE FOR THE THREE MJTUALS SYSTEMES:

1) R CHWOOD AND RURBAN HOMES. THE DETAI LED CONCEPTUAL DESI GNS ARE BASED ON THE ASSUMPTI ON
USED DURI NG THE PRE- DESI GN STUDY THAT AN EMPTY- BED- CONTACT- TI ME (EBCT) OF 10 M NUTES AT
PEAK SYSTEM FLOW W LL BE SUFFI Cl ENT TO ACH EVE SU TABLE LEVELS OF CONTAM NANT REMOVAL
(EBCT = CARBON BED VOLUVE/ PEAK SYSTEM FLOW RATE) .

A MAJCR CHANGE | N THE DETAI LED CONCEPTUAL DESI GN, HOAEVER, IS THAT I T I S PLANNED TO USE
TWD CARBON VESSELS | N A SERI ES CONFI GURATION (I . E., THE TREATED EFFLUENT FROM THE FI RST
CARBON BED WLL THEN BE TREATED BY THE SECOND CARBON BED BEFORE DI STRI BUTI ON TO THE
MJTUALS DI STRI BUTI ON SYSTEM RATHER THAN THE PARALLEL CONFI GURATION (I.E., THE FLOW BEI NG
SPLIT BETWEEN THE TWD CARBON BEDS AND EACH STREAM | S TREATED BY ONLY ONE CARBON BED)
CONTEMPLATED DURI NG THE PRE- DESI GN STUDY. THE SERI ES CONFI GURATI ON OFFERS THE ADVANTAGES
OF A GREATER SAFETY FACTOR SI NCE AT "BREAKTHROQUGH' (THE TI ME AT WH CH A NOTI CEABLE

I NCREASE | N THE CONTAM NANT CONCENTRATI ON I N THE EFFLUENT OCCURS) FOR THE FI RST CARBON
BED, THE SECOND BED SAFEGUARDS AGAI NST THE PASSI NG OF CONTAM NANTS | NTO THE DI STRI BUTI ON



SYSTEM TH S IN TURN ALLOANS LESS FREQUENT SAMPLI NG AND ANALYSI S OF THE SYSTEM AND
THEREFORE, LOWER DEGREE OF REQUI RED OPERATOR ATTENTI ON AND LONER OPERATI NG COSTS.  IN

ADDI TI ON, A SERI ES CONFI GURATI ON ALLOAS FLEXI BI LI TY I N OPTI M ZI NG THE CARBON USAGE RATE CF
THE SYSTEM WHICH IS THE MOST S| GNI FI CANT FACTOR | N DETERM NI NG THE SYSTEM S OPERATI NG
COsT.

A CLOSER ANALYSI S OF THE REQUI REMENTS FOR DESI GNI NG ADEQUATE CARBON SYSTEMS FOR THE
MJTUALS ALSO LED TO THE | DENTI FI CATI ON CF TWD ADDI TI ONAL SYSTEM COVPONENTS:  BOOSTER PUVPS
AND DEDI CATED BACKWASH SYSTEMS. ESTI MATES OF THE PRESSURE HEAD LOSS THAT WOULD OCCUR
THROUGH THE CARBON BEDS REQUI RED THE ADDI TI ON OF BOOSTER PUWPS TO THE CONCEPTUAL DESI GN
FOR THE CARBON ADSORPTI ON SYSTEMS. A PRI MARY BOOSTER PUVP WOULD BE USED TO | NCREASE THE
WATER PRESSURE BEFORE CARBON TREATMENT TO MAI NTAIN THE CURRENT DI SCHARGE PRESSURES TO THE
MJTUALS DI STRI BUTI ON SYSTEMS. A SECONDARY BOOSTER PUMP WOULD ALSO BE | NSTALLED TO

PROVI DE STANDBY BOOSTER CAPACI TY. | T WAS CONS|I DERED PRUDENT TO | NCLUDE BOOSTER PUMPS | N
THE DESI GN BECAUSE THE ACTUAL HEAD AND CAPACI TY OF THE MUTUALS WELL PUWPS IS UNKNOMW. I N
ADDI TI ON, TO REDUCE HEADLOSS AND TO | MPROVE SYSTEM PERFORVANCE, DEDI CATED BACKWASH SYSTEMS
WOULD BE | NSTALLED. THE BACKWASH SYSTEM WOULD CONSI ST OF A DEDI CATED PUVP AND A BACKWASH
STORAGE RESERVA R (AN | N- GROUND RESERVA R WOULD BE USED FOR RI CHWOOD S SYSTEM WH LE AN
ABOVE- GROUND STEEL TANK WOULD BE USED FOR RURBAN HOMES). APPROXI MATELY ONCE PER MONTH,
THE WATER FROM THE BACKWASH STCRAGE RESERVO R WOULD BE PUMPED THROUGH THE CARBON VESSELS
TO EXPAND THE CARBON BED. THE WASTEWATER PRODUCED DURI NG BACKWASH OF THE SYSTEM WOULD BE
PI PED TO A DRAI NAGE SUWP THAT CONNECTS TO THE WASTE SYSTEM AND WOULD FLOW TO THE STORM
DRAI' N SYSTEM FOR DI SPCSAL.

THE ADDI TI ON OF BOOSTER PUMPS TO THE CARBON ADSCRPTI ON SYSTEM CONCEPTUAL DESI GN REDUCED
THE RELATI VE ADVANTACGES THAT THE PRE- DESI GN STUDY DETERM NED CARBON ADSCRPTI ON HAD AS
COMPARED TO Al R-STRIPPI NG FOR EXAMPLE, THE ADDI TI ON OF BOOSTER PUMPS WLL LEAD TO THE
CARBON ADSCRPTI ON SYSTEM HAVI NG A CONTRCL SYSTEM AS COWPLEX AS THE Al R- STRI PPI NG
ALTERNATI VE W THOUT RESERVA R STOCRAGE. THE DESI GN OF A SI MPLE TREATMENT SYSTEM TO ENSURE
"SYSTEM RELI ABI LI TY" IS NOT' AS CRUCI AL FOR THE CARBON ADSORPTI ON SYSTEM HOWNEVER, SI NCE
DHS WOULD COPERATE THE CARBON ADSCRPTI ON SYSTEM UNDER SB 1063. THE ADDI TI ONAL PONER LQOAD
OF THE BOOSTER PUMPS WLL ALSO | NCREASE THE POSSI BI LI TY THAT THE CARBON ADSCRPTI ON SYSTEM
COULD CAUSE ELECTRI CAL PONER SURGES | N THE NEI GHBORHOCD AS THE WELLS CYCLE ON AND CFF.
THE POAER LOAD FOR THE CARBON ADSORPTI ON SYSTEM HOWNEVER, WOULD BE APPROXI MATELY HALF THAT
OF THE Al R-STRI PPI NG SYSTEM SO THAT I N A RELATI VE COWPARI SON, Al R- STRI PPI NG MAY CAUSE
MORE POMNER SURGES. | T CANNOT BE DETERM NED WHETHER THE ADDED POMER LOAD CF THE CARBON
ADSCRPTI ON OR Al RSTRI PPI NG W LL DEFI NI TELY LEAD TO ELECTRI CAL SURGES W THOUT A DETAI LED
EVALUATI ON BASED ON | NFORVATI ON FROM THE LOCAL PONER COVPANY AND AN ANALYSI S OF THE MOTOR
STARTI NG CHARACTERI STI CS OF THE EXI STI NG AND PROPCSED EQUI PMENT. AN Al R- STRI PPI NG SYSTEM
HOMNEVER, WOULD HAVE A HI GHER PROBABI LI TY OF CAUSI NG SUCH SURGES DUE TO THE GREATER

I NCREASE I N CYCLI NG POAER LOAD. THE ADDI TI ON OF THE BOOSTER PUMPS WLL ALSO ADD

ADDI TI ONAL NO SE TO THE CARBON ADSCRPTI ON SYSTEM ALTHOUGH AGAIN TH S WOULD BE RELATI VELY
LESS OF A PRCBLEM THAN FOR Al R- STRI PPI NG SI NCE THE Al R- STRI PPI NG SYSTEM WOULD HAVE Al R
BLOMNERS AS WELL AS BOOSTER PUMPS CPERATI NG

2) HEMLOCK. THE CONCEPTUAL DESI GN OF AN UPGRADE TO HEMLOCK' S EXI STI NG CARBON ADSORPTI ON
SYSTEM WAS BASED ON MEETI NG THE SAME DESI GN CRI TERI A AS THE CONCEPTUAL DESI GNS FOR

RI CHWOOD AND RURBAN HOMES -- THE MAJOR DESI GN CRI TERI ON BEI NG ACHI EVING A 10 M NUTE EBCT
AT PEAK FLOW THE PEAK FLOW OF HEMLCCK S SYSTEM WAS ASSUMED TO BE 500 GPM THE SUM OF THE
NOM NAL CAPACI TIES OF HEMLOCK' S TWD WELL PUMPS. HEMLOCK' S CURRENT CARBON ADSCRPTI ON
SYSTEM | S SI ZED TO TREAT A PEAK FLOW CF 360 GPM W TH AN EBCT OF 5 M NUTES. ALTHOUGH

LI M TED PI LOT TESTI NG BY HEMLOCK HAS SHOM THAT A 5- M NUTE EBCT IS SUFFI G ENT TO TREAT THE
CURRENT LEVEL OF CONTAM NATI ON OF HEMLOCK' S WELLS, THE SYSTEM DCES NOT HAVE THE SAME
NORVAL SAFETY FACTOR BU LT INTO I TS DESIGN AS | N THE CONCEPTUAL DESI GNS FCR R CHWOOD AND
RURBAN HOMES. THI S IS A CONCERN SI NCE HI GHER LEVELS OF CONTAM NATI ON OCCUR | N OTHER
NEARBY WELLS AND HAVE OCCURRED I N HEMLOCK' S WELLS I N THE PAST. ALSO HEMLOCK OPERATES I TS
SYSTEM W TH A FLOW RESTRI CTOR TO ENSURE THAT THE PEAK FLOW IS NOT GREATER THAN 360 GPM

VWH CH WOULD LEAD TO AN EBCT OF LESS THAN 5 M NUTES. TH S HAS LED TO SOVE PROBLEMS W TH

MAI NTAI NI NG ADEQUATE PRESSURE | N HEMLOCK' S DI STRI BUTI ON SYSTEM  ALTHOUGH A PEAK FLOW CF
500 GPM WAS ASSUMED DURI NG THE CONCEPTUAL DESI GN COF AN UPGRADE TO HEMLOCK' S EXI STI NG
TREATMENT SYSTEM A MORE ACCURATE ESTI MATE OF HEMLOCK' S PEAK FLOW WOULD HAVE TO BE

OBTAI NED BEFORE THE FI NAL DESI GN OF AN UPGRADE TO THEI R EXI STI NG TREATMENT SYSTEM COULD BE
PREPARED. | N ADDI TI ON, FOR THE PURPOSES OF THE CONCEPTUAL DESI GN AND COST ESTI MATES, A



MORE RECENT ESTI MATE FOR HEMLOCK' S AVERAGE FLOW OF 150 GPM WAS USED.

EPA' S CONTRACTOR, CH2M HI LL, EVALUATED 2 MAJOR SUB- ALTERNATI VE METHCDS OF UPGRADI NG
HEMLOCK' S EXI STI NG CARBON ADSCORPTI ON SYSTEM 1) DEDI CATI NG HEMLOCK' S EXI STI NG SYSTEM (W TH
M NOR MCDI FI CATI ONS) TO TREATI NG THE DI SCHARGE FROM HEMLOCK' S NORTH WELL AND | NSTALLI NG A
SEPARATE SYSTEM TO TREAT THE DI SCHARGE FROM THE SOUTH WELL; AND 2) DI SMANTLI NG THE

EXI STI NG CARBON ADSORPTI ON SYSTEM AND | NSTALLI NG A NEW SYSTEM SI ZED TO TREAT THE ENTI RE
500 GPM PEAK FLOW  THE SECOND SUBALTERNATI VE CONCEPTUAL DESI GN HAS THE OPTI ON CF

I NCLUDI NG A DEDI CATED BACKWASH STORAGE AND PUWPI NG SYSTEM (AS IN THE R CHWOOD AND RURBAN
HOVES CONCEPTUAL DESI GNS) OR OPERATI NG AS HEMLOCK' S CURRENT SYSTEM COPERATES W TH THE
EFFLUENT FROM ONE OF THE CARBON VESSELS BEI NG USED TO BACKWASH THE OTHER VESSEL. I N
GENERAL, THE FI RST SUBALTERNATI VE HAS THE ADVANTAGE OF LOAER | NI TI AL CAPI TAL COST,

HOMNEVER, THE SECOND SUBALTERNATI VE OFFERS GREATER EASE OF SYSTEM COPERATI ON AND LOVNER OSM
COSTS.  THE RELATI VE ADVANTAGES AND DI SADVANTAGES OF THE TWD SYSTEM UPGRADE

SUBALTERNATI VES ARE DI SCUSSED | N MORE DETAIL I N THE CONCEPTUAL DESI GN REPCRT, EVALUATI ON
OF ALTERNATI VES FOR HEMLOCK MUTUAL WATER COMPANY ACTI VATED CARBON SYSTEM EXPANSI ON, JUNE
19, 1986 (CH2M HI LL, 1986E). THE SPECI FI C ALTERNATI VE METHOD OF UPGRADI NG HEMLOCK' S

EXI STI NG CARBON ADSORPTI ON TREATMENT SYSTEM TO BE USED WOULD BE DETERM NED DURI NG REMEDI AL
DESIGN OF THE | RM

THE CONCEPTUAL DESI GNS AND COST ESTI MATES FOR CARBON ADSCRPTI ON SYSTEMS FOR Rl CHWOCD AND RURBAN
HOMES, AND FCOR ALTERNATI VE METHODS OF UPGRADI NG HEMLOCK' S EXI STI NG CARBON ADSORPTI ON SYSTEMS
WERE COVPLETED I N JUNE 1986 (CH2M HILL, 1986C, 1986D, 1986E). | N ADDITION, THE COST ESTI MATES
FOR THE Al R-STRI PPI NG ALTERNATI VE WERE ALSO UPDATED I N JUNE 1986 (CH2M HI LL, 1986B).

I'V. COST REVI SI ONS

AS DI SCUSSED PREVI QUSLY, CH2M HI LL HAD DEVELOPED REVI SED COST ESTI MATES DURI NG THE PRE- DESI GN
STUDY FOR Al R- STRI PPI NG AND CARBON ADSCORPTI ON TREATMENT SYSTEMS FOR THE RI CHWOCD AND RURBAN
HOMES MUTUAL WATER COVPANI ES. FOR Al R- STRI PPI NG SYSTEMS, COSTS WERE DEVELOPED FOR TWD DI STI NCT
TREATMENT SYSTEM CONFI GURATI ONS -- WTH AND W THOUT A STORAGE RESERVAO R THE COST ESTI MATES FOR
CARBON ADSCRPTI ON AND FOR THE Al R- STRI PPI NG CONFI GURATI ON W TH THE STORACGE RESERVAO R FOR

Rl CHWOOD AND RURBAN HOMES, AND FOR ALTERNATI VE METHODS OF UPGRADI NG HEMLOCK' S EXI STI NG CARBON
ADSCRPTI ON SYSTEM WERE UPDATED I N JUNE 1986 AFTER DETAI LED CONCEPTUAL DESI GNS WERE PREPARED. AN
UPDATED COST ESTI MATE FOR THE Al R- STRI PPI NG CONFI GURATI ON THAT DCESN T | NCLUDE A STORAGE
RESERVA R AND Al R- STRI PPI NG ALTERNATI VE COST ESTI MATES FOR HEMLOCK WERE DERI VED FROM JUNE 1986
COST ESTI MATES FOR THE Al R- STRI PPI NG CONFI GURATI ON THAT | NCLUDED A STCRACGE RESERVAO R PREPARED
FOR R CHWOCD AND RURBAN HOMVES AS EXPLAINED I N THE FOLLOW NG SECTI ON.

I'N ADDI TI ON, SI NCE THE FLOW RATE STUDY CONDUCTED AS PART OF THE PRE- DESI GN STUDY DEVELOPED

ESTI MVATED FLOW RATES FOR RI CHWOCD AND RURBAN HOVES THAT ARE SI GNI FI CANTLY H GHER THAN THE

ESTI MVATED FLOW RATES USED I N THE FFS, COST ESTI MATES FOR THE OTHER POTENTI ALLY FEASI BLE | RM
ALTERNATI VES HAVE BEENREVI SED BASED ON THE MOST RECENT FLOW RATE ESTI MATES FOR THOSE MJUTUALS. A
MORE RECENT ESTI MATE OF HEMLOCK' S AVERAGE FLOW RATE HAS ALSO BEEN USED I N REVI SI NG THE COST

ESTI MATES FOR THE | RM ALTERNATI VES.

TABLE 1 SUMVARI ZES THE REVI SED COST ESTI MATES FOR THE | RM ALTERNATI VES. TABLE 1 AND THE
FOLLOW NG DI SCUSSI ON EXCLUDES TWD ALTERNATI VES WH CH VERE | DENTI FI ED I N THE FFS AND THE RECORD
OF DECISION 1) MJTUALS OBTAI N WATER FROM A NEARBY WATER PURVEYOR WHI LE MAI NTAI NI NG THEI R WATER
R GHTS; AND 2) MJTUALS OBTAI N WATER FROM A NEARBY WATER PURVEYCR VWH LE LEASI NG THEI R WATER

Rl GHTS TO THE PURVEYOR THESE TWD ALTERNATI VES HAVE BEEN DELETED FROM FURTHER CONSI DERATI ON AT
TH' S TI ME SI NCE NO NEARBY WATER PURVEYCOR HAS BEEN | DENTI FI ED THAT WOULD AGREE TO PROVI DE WATER
TO THE MUTUALS UNDER EI THER OF THESE ARRANGEMENTS, EXCEPT IN THE CASE OF RI CHWOCD WHERE SAN
GABRI EL VALLEY WATER COVPANY AGREED TO PROVI DE WATER ON AN EMERGENCY TEMPCRARY BASI S UNTI L THE

I RM COULD BE | MPLEMENTED.

THE COSTS SUMVARI ZED I N TABLE 1 HAVE BEEN CALCULATED FOR EACH OF THE ALTERNATI VES BASED ON THE
FOLLOWN NG ASSUMPTI ONS:



. 5 YEAR OPERATION (SINCE I T IS ESTI MATED THAT A FI NAL REMEDI AL ACTION WLL BE
| MPLEMENTED BY THAT TI ME),

. 10% DI SCOUNT FACTOR | N THE PRESENT WORTH ANALYSI'S, AND

. REVI SED ESTI MATES OF WELL FLOW RATES AS DETERM NED DURI NG THE PRE- DESI GN STUDY, AS
WELL AS A MORE RECENT ESTI MATE OF HEMLOCK' S SYSTEM S AVERACE FLOW RATE.

AN EVALUATI ON OF THE CURRENT ESTI MATED COSTS | N COVPARI SON W TH THE DECEMBER 1983 COSTS
ESTI MATED IN THE FFS | S PRESENTED I N THE FOLLON NG PAGES.

ALTERNATIVE 1: Al R STRI PPI NG TREATMENT

DECEMBER 1983 ESTI MATE: Al R- STRI PPI NG TREATMENT SYSTEM CAPI TAL AND CPERATI NG COST ESTI MATES ARE
TAKEN FROM THE FFS PREPARED BY CH2M HI LL (CH2M HI LL, 1983). OPERATI NG COSTS DO NOT | NCLUDE THE
COST OF PERI ODI C WATER SAVPLE ANALYSES TO ENSURE SUCCESSFUL REMOVAL OF CONTAM NANTS BY THE
TREATMENT SYSTEM

JUNE 1986 ESTIMATE: CAPI TAL AND OPERATI NG COSTS FOR THE Al R- STRI PPI NG SYSTEM CONFI GURATI ON

WH CH | NCLUDES A STORAGE RESERVOI R FOR RI CHWOOD AND RURBAN HOVES WERE DEVELOPED BY CH2M Hi LL
(CH2M HI LL, 1986B) BASED ON THE DETAI LED CONCEPTUAL DES|I GNS COMPLETED | N SEPTEMBER 1985 ( CH2M
HILL, 1985A, 1985B). A H GHER CAPI TAL COST ALLOMNCE FOR EQUI PVENT | NSTALLATI ON AND RESERVO R
CONSTRUCTI ON HAS BEEN | NCLUDED | N THE COST ESTI MATES FOR THE Rl CHWOOD MUTUAL TO ALLOW FOR

ADDI TI ONAL  CONSTRUCTI ON COSTS ASSOCI ATED W TH | NSTALLI NG A TREATMENT SYSTEM I N SUCH A SMALL WELL
SITE (RICHWOOD S WELL SITE |'S MUCH SMALLER THAN RURBAN HOMES). FOR HEMLOCK, THE COST ESTI MATE
FROM Rl CHWOOD HAS BEEN USED W TH M NOR MODI FI CATI ONS.  THE COST ESTI MATE FOR RI CHWOOD |'S ASSUMED
TO BE FAI RLY ACCURATE FOR HEMLOCK FOR SEVERAL REASONS. FI RST, BOTH SYSTEMS OPERATE | N THE SAME
MANNER W TH TWO WELLS, A HYDROPNEUMATI C TANK, AND A CONSTANT CYCLI NG ON AND OFF OF THE WELLS TO
MAI NTAI N SYSTEM PRESSURE. THE AVERAGE SYSTEM FLOW RATE OF HEMLOCK |'S 150 GPM AS COMPARED TO 170
GPM FOR RI CHWOCD AND 210 FOR RURBAN HOMES. HEMLOCK' S VELL SITE IS ALSO VERY SI M LAR TO
RICHWOOD S IN THAT I T I'S VERY SMALL AND NARROW THEREFORE, THE H GHER CAPI TAL COST ALLOAANCES
FOR EQUI PVENT | NSTALLATI ON AND RESERVO R CONSTRUCTI ON USED | N THE Rl CHWOOD COST ESTI MATE ARE
EXPECTED TO BE MORE ACCURATE | N HEMLOCK' S SI TUATI ON THAN THE LOWER COST ALLOWANCES | N THE RURBAN
HOMES ESTI MATE. THE COST OF PIPI NG FOR HEMLOCK, HOWEVER WAS BASED ON THE ESTI MATE FOR RURBAN
HOMES ($20, 000) RATHER THAN RI CHWOOD ($50, 000) BECAUSE THE ADDI TI ONAL COST FOR Rl CHWOOD | S
ASSOCI ATED W TH | NSTALLI NG A Pl PE CONNECTI ON FROM Rl CHWOOD' S SOUTH WELL ( LOCATED AT A DI FFERENT
WELL S| TE FROM WHERE THE NORTH WELL |'S AND WHERE THE TREATMENT SYSTEM WOULD BE | NSTALLED) TO THE
NORTH WELL SI TE.

CAPI TAL COSTS HAVE ALSO BEEN REVI SED TO | NCLUDE AN ALLOMNCE (15% OF CAPI TAL COST SUBTOTAL) FOR
MANAGEMENT SERVI CES DURI NG CONSTRUCTI ON. THI'S COST ELEMENT WAS NOT | DENTI FI ED AS A SEPARATE COST
ELEMENT DURI NG THE FFS, BUT WOULD BE I NCLUDED I N EPA'S | MPLEMENTATI ON COF THE | RM OPERATI NG
COSTS HAVE BEEN REVI SED TO | NCLUDE THE COST OF WATER SAMPLI NG AND ANALYSI S TO MONI TOR TREATMENT
SYSTEM PERFORVANCE AND TO ADD A CONTI NGENCY FOR CPERATI NG COSTS. THESE COST ELEMENTS WERE ALSO
NOT | NCLUDED I N THE FFS COST ESTI MATES.

ESTI MATES FOR THE Al R- STRI PPI NG CONFI GURATI ON THAT DOES NOT | NCLUDE THE STORAGE RESERVA R WERE
DEVELCPED BY SUBTRACTI NG THE COST OF THE STORAGE RESERVO R FROM THE COST ESTI MATES FOR THE

Al R- STRI PPI NG CONFI GURATI ON THAT | NCLUDED THE STORAGE RESERVA R, AND SUBTRACTI NG THE ASSCCI ATED
CAPI TAL COST ALLOMNCES FOR CONTI NGENCY; ENG NEERI NG LEGAL AND ADM NI STRATI VE FEES; AND
MANAGEMENT SERVI CES DURI NG CONSTRUCTI ON.



A. AIR-STRIPPI NG RURBAN HOMES

CAPI TAL COST
TONERS W TH PACKI NG
FANS
PUWPS
Pl PI NG
CHLORI NE SYSTEM
EQUI PMENT | NSTALLATI ON
OVERFLOW PI PI NG
ELECTRI CAL
SOUNDPROCFED BLDG
MOBI LI ZATI ON &
S| TE PREPARATI ON
SUBTOTAL W THOUT RESERVA R
CONTI NGENCY
ENG NEERI NG LEGAL, &
ADM NI STRATI VE FEES
MANAGEMENT SERVI CES
DURI NG CONSTRUCTI ON

TOTAL W THOUT RESERVA R

SUBTOTAL W THOUT RESERVA R
60, 000 GALLON RESERVA R
SUBTOTAL W TH RESERVA R
CONTI NGENCY
ENG NEERI NG LEGAL, &
ADM NI STRATI VE FEES
MANAGEMENT SERVI CES
DURI NG CONSTRUCTI ON
TOTAL W TH RESERVA R

ANNUAL OPERATI NG COST
PONER
MAI NTENANCE
SAMPLI NG AND ANALYSI S COST
SUBTOTAL -- ANNUAL CPERATI NG
CosT
CONTI NGENCY
TOTAL ANNUAL OPERATI NG COST

5- YEAR PRESENT WORTH
OPERATI NG COST

MJTUAL WATER COVPANY

DECEMBER 1983

TOTAL 5- YEAR PRESENT WORTH COSTS

- WTHOUT RESERVA R

- WTH RESERVA R

ESTI MATE
$ 49,000
8, 000
16, 000
4, 000
10, 000
61, 000
$ 148, 000
44, 000
23, 000
* % %
$ 215, 000
* %
* %
* %
* %
* %
* %
* %
* % %
$ 17,400
* % %
$ 17,400
$ 66,000
$ 281,000

* %

JUNE 1986
ESTI MATE

$ 86,000
5, 000
20, 000
20, 000
12,500
75, 000
25, 000
80, 000
20, 000
20, 000

$ 363,000
109, 000
54, 000

54, 000

$ 580, 000
$ 363,000
150, 000
$ 513,000
154, 000
77,000
77,000
$ 821, 000
$ 8, 500
10, 000
12,000
$ 30,500

9, 000
$ 39,500

$ 150, 000

$ 730, 000

$ 971, 000

DI FFERENCE

(1)
(2)

$ 365, 000

* %

$ 22,100

$ 84,000

$ 449, 000

* *

* TH' S COST ELEMENT WAS NOT BROKEN QUT AS A SEPARATE COST CATECGCRY | N

THE DECEMBER 1983 FFS

** TH S SYSTEM CONFI GURATI ON (W TH STORAGE RESERVAO R) WAS NOT
CONSI DERED I N THE DECEMBER 1983 FFS

* k%

THESE COST ELEMENTS WERE NOT | NCLUDED | N THE ESTI MATES OF ANNUAL
OPERATI NG COSTS I N THE DECEMBER 1983 FFS

1) TH'S COST ELEMENT I N THE JUNE 1986 COST ESTI MATE COMBI NES THE COST
OF PIPING VALVES, AND | NSTRUVENTATI ON
2) TH S COST ELEMENT IN THE JUNE 1986 COST ESTI MATE COVBI NES THE COST
OF TREATED WATER CHLCRI NATI ON WTH THE COST OF TONER DI SI NFECTI ON.



B. AARSTRIPPING R CHWOOD MJTUAL WATER COVPANY

CAPI TAL COST
TONERS W TH PACKI NG
FANS
PUWPS
Pl PI NG
CHLORI NE SYSTEM
EQUI PMENT | NSTALLATI ON
OVERFLOW PI PI NG
ELECTRI CAL
SOUNDPROCFED BLDG
MOBI LI ZATI ON &
S| TE PREPARATI ON
SUBTOTAL W THOUT RESERVA R
CONTI NGENCY
ENG NEERI NG LEGAL, &
ADM NI STRATI VE FEES
MANAGEMENT SERVI CES
DURI NG CONSTRUCTI ON
TOTAL W THOUT RESERVA R

SUBTOTAL W THOUT RESERVA R
60, 000 GALLON RESERVA R
SUBTOTAL W TH RESERVA R
CONTI NGENCY
ENG NEERI NG LEGAL, &
ADM NI STRATI VE FEES
MANAGEMENT SERVI CES
DURI NG CONSTRUCTI ON
TOTAL W TH RESERVA R

ANNUAL OPERATI NG COST
PONER
MAI NTENANCE
SAMPLI NG AND ANALYSI S COST
SUBTOTAL -- ANNUAL CPERATI NG
CosT
CONTI NGENCY
TOTAL ANNUAL OPERATI NG COST

5- YEAR PRESENT WORTH
OPERATI NG COST

TOTAL 5- YEAR PRESENT WORTH COSTS

- WTHOUT RESERVA R

- WTH RESERVA R

DECEMBER 1983

ESTI MATE
$ 39,000
4, 000
14, 000
3, 000
10, 000
49, 000
$ 119, 000
36, 000
18, 000
* % %
$ 173,000
* %
* %
* %
* %
* %
* %
* %
* % %
$ 13,200
* % %
$ 13,200
$ 50,000
$ 223,000

* %

JUNE 1986
ESTI MATE

$ 86,000
5, 000

20, 000

50, 000
12,500
125, 000
25, 000

80, 000

20, 000

20, 000

$ 443,000
133, 000
66, 000

66, 000

$ 708, 000
$ 443,000
200, 000

$ 643,000
194, 000
97, 000

97, 000

$1, 031, 000
$ 7, 000
10, 000
12,000

$ 29,000

8, 700
$ 37,700

$ 143,000

$ 851, 000

$1, 174, 000

DI FFERENCE

$ 535, 000

* %

$ 24,500

$ 93,000

$ 628, 000

* *

* TH' S COST ELEMENT WAS NOT BROKEN QUT AS A SEPARATE COST CATECGCRY | N THE DECEMBER 1983 FFS

** TH S SYSTEM CONFI GURATI ON (W TH STORAGE RESERVAO R) WAS NOT

CONSI DERED I N THE DECEMBER 1983 FFS
*** THESE COST ELEMENTS WERE NOT | NCLUDED | N THE ESTI MATES OF ANNUAL

OPERATI NG COSTS IN THE DECEMBER 1983 FFS

1) TH'S COST ELEMENT I N THE JUNE 1986 COST ESTI MATE COMBI NES THE COST
OF PIPING VALVES, AND | NSTRUVENTATI ON
2) TH S COST ELEMENT IN THE JUNE 1986 COST ESTI MATE COVBI NES THE COST
OF TREATED WATER CHLCRI NATI ON WTH THE COST OF TONER DI SI NFECTI ON.



C AR STRIPPING HEM.OCCK MJUTUAL WATER COVPANY

CAPI TAL COST
TONERS W TH PACKI NG
FANS
PUWPS
Pl PI NG
CHLORI NE SYSTEM
EQUI PMENT | NSTALLATI ON
OVERFLOW PI PI NG
ELECTRI CAL
SOUNDPROCFED BLDG
MOBI LI ZATI ON &
S| TE PREPARATI ON
SUBTOTAL W THOUT RESERVA R
CONTI NGENCY
ENG NEERI NG LEGAL, &
ADM NI STRATI VE FEES
MANAGEMENT SERVI CES
DURI NG CONSTRUCTI ON
TOTAL W THOUT RESERVA R

SUBTOTAL W THOUT RESERVA R
60, 000 GALLON RESERVA R
SUBTOTAL W TH RESERVA R
CONTI NGENCY
ENG NEERI NG LEGAL, &
ADM NI STRATI VE FEES
MANAGEMENT SERVI CES
DURI NG CONSTRUCTI ON
TOTAL W TH RESERVA R

ANNUAL OPERATI NG COST
PONER
MAI NTENANCE
SAMPLI NG AND ANALYSI S COST
SUBTOTAL -- ANNUAL CPERATI NG
CosT
CONTI NGENCY
TOTAL ANNUAL OPERATI NG COST

5- YEAR PRESENT WORTH
OPERATI NG COST

TOTAL 5- YEAR PRESENT WORTH COSTS

- WTHOUT RESERVA R

- WTH RESERVA R

DECEMBER 1983
ESTI MATE

$

24,000
4, 000
14, 000
3, 000
10, 000
39, 000

*
*
*

*

94, 000
28, 000
15, 000

* % %

137, 000

* %

* %

* %

* %

* %

*

*

* % %

10, 800

* % %

10, 800

41, 000

178, 000

* %

JUNE 1986
ESTI MATE

$ 86,000
5, 000

20, 000

20, 000
12,500
125, 000
25, 000

80, 000

20, 000

20, 000

$ 413,000
124, 000
62, 000

62, 000

$ 661, 000
$ 413,000
200, 000

$ 613,000
184, 000
92, 000

92, 000

$ 981, 000
$ 7, 000
10, 000
12,000

$ 29,000

8, 700
$ 37,700

$ 143,000

$ 804, 000

$1, 124, 000

DI FFERENCE

(1)
(2)

$ 524,000

* %

$ 26,900

$ 102, 000

$ 626, 000

* *

* TH' S COST ELEMENT WAS NOT BROKEN QUT AS A SEPARATE COST CATECGCRY | N

THE DECEMBER 1983 FFS

** TH S SYSTEM CONFI GURATI ON (W TH STORAGE RESERVAO R) WAS NOT
CONSI DERED I N THE DECEMBER 1983 FFS
*** THESE COST ELEMENTS WERE NOT | NCLUDED | N THE ESTI MATES OF ANNUAL

OPERATI NG COSTS I N THE DECEMBER 1983 FFS

1) TH'S COST ELEMENT I N THE JUNE 1986 COST ESTI MATE COMBI NES THE COST
OF PIPING VALVES, AND | NSTRUVENTATI ON
2) TH S COST ELEMENT IN THE JUNE 1986 COST ESTI MATE COVBI NES THE COST
OF TREATED WATER CHLCRI NATI ON WTH THE COST OF TONER DI SI NFECTI ON.



D. COMBI NED COST OF Al R-STRI PPI NG FOR THE THREE MJTUALS

CAPI TAL COST
TONERS W TH PACKI NG
FANS
PUWPS
Pl PI NG
CHLORI NE SYSTEM
EQUI PMENT | NSTALLATI ON
OVERFLOW PI PI NG
ELECTRI CAL
SOUNDPROCFED BLDG
MOBI LI ZATI ON &
S| TE PREPARATI ON
SUBTOTAL W THOUT RESERVA R
CONTI NGENCY
ENG NEERI NG LEGAL, &
ADM NI STRATI VE FEES
MANAGEMENT SERVI CES
DURI NG CONSTRUCTI ON
TOTAL W THOUT RESERVA R

SUBTOTAL W THOUT RESERVA R
60, 000 GALLON RESERVA R
SUBTOTAL W TH RESERVA R
CONTI NGENCY
ENG NEERI NG LEGAL, &
ADM NI STRATI VE FEES
MANAGEMENT SERVI CES
DURI NG CONSTRUCTI ON
TOTAL W TH RESERVA R

ANNUAL OPERATI NG COST
PONER
MAI NTENANCE
SAMPLI NG AND ANALYSI S COST
SUBTOTAL -- ANNUAL CPERATI NG
CosT
CONTI NGENCY
TOTAL ANNUAL OPERATI NG COST

5- YEAR PRESENT WORTH
OPERATI NG COST

TOTAL 5- YEAR PRESENT WORTH COSTS

- WTHOUT RESERVA R

- WTH RESERVA R

DECEMBER 1983
ESTI MATE

$ 112,000
16, 000
44, 000
10, 000
30, 000
149, 000

*
*
*

*

$ 361, 000
108, 000
56, 000

* % %

$ 525,000

* %

* %

* %

* %

* %

*

*

* % %

$ 41,400

* % %

$ 41,400

$ 157,000

$ 682,000

* %

JUNE 1986
ESTI MATE

$ 258, 000
15, 000

60, 000

90, 000
37,500
325, 000
75, 000
240, 000
60, 000

60, 000

$1, 219, 000
366, 000
182, 000
182, 000

$1, 949, 000

$1, 219, 000
550, 000

$1, 769, 000
532, 000
266, 000
266, 000

$2, 833, 000

$ 22,500

30, 000
36, 000
$ 88,500

26, 400
$ 114,900

$ 436, 000

$2, 385, 000

$3, 269, 000

DI FFERENCE

(1)
(2)

$1, 424, 000

* %

$ 73,500

$ 279,000

$1, 703, 000

* *

* TH' S COST ELEMENT WAS NOT BROKEN QUT AS A SEPARATE COST CATECGCRY | N

THE DECEMBER 1983 FFS

** TH S SYSTEM CONFI GURATI ON (W TH STORAGE RESERVAO R) WAS NOT
CONSI DERED I N THE DECEMBER 1983 FFS
*** THESE COST ELEMENTS WERE NOT | NCLUDED | N THE ESTI MATES OF ANNUAL

OPERATI NG COSTS I N THE DECEMBER 1983 FFS

1) TH'S COST ELEMENT I N THE JUNE 1986 COST ESTI MATE COMBI NES THE COST
OF PIPING VALVES, AND | NSTRUVENTATI ON
2) TH S COST ELEMENT IN THE JUNE 1986 COST ESTI MATE COVBI NES THE COST
OF TREATED WATER CHLCRI NATI ON WTH THE COST OF TONER DI SI NFECTI ON.



ALTERNATI VE 2: CARBON ADSORPTI ON TREATMENT

DECEMBER 1983 ESTI MATE: CARBON ADSCRPTI ON TREATMENT SYSTEM CAPI TAL AND OPERATI NG COST ESTI MATES
ARE TAKEN FROM THE FFS PREPARED BY CH2M HI LL (CH2M HILL, 1983). OPERATI NG COSTS DO NOT | NCLUDE
THE COST OF PERI CDI C WATER SAMPLE ANALYSES TO ENSURE SUCCESSFUL REMOVAL OF CONTAM NANTS BY THE
TREATMENT SYSTEM

JUNE 1986 ESTI MATE: CAPI TAL AND OPERATI NG COSTS FOR CARBON ADSCRPTI ON HAVE BEEN UPDATED AND ARE
TAKEN FROM THE CONCEPTUAL DESI GNS FOR CARBON ADSCORPTI ON SYSTEMS PREPARED BY EPA' S CONTRACTOR,
CH2ZM H LL IN JUNE 1986 (CH2M HI LL, 1986C, 1986D, 1986E). A MJCH H GHER CONTI NGENCY ALLOMNCE
(50% AS OPPCSED TO 10% I N THE FFS) HAS BEEN | NCLUDED | N THE ESTI MATES TO REFLECT THE POTENTI AL
CONSTRUCTI ON PROBLEMS ASSOCI ATED W TH | NSTALLI NG TREATMENT SYSTEMS | N SUCH SVALL AREA VEELL
SITES, AND THE UNCERTAI NTY I N FI NAL SYSTEM DESI GN FOR THE CARBON ADSCRPTI ON ALTERNATI VE UNTI L
PILOT TESTING | S COWLETED. TH S IS H GHER THAN THE CONTI NGENCY ALLOMNCE USED FOR

Al R- STRI PPI NG (30% BECAUSE THERE ARE RELATI VELY LESS "UNKNOMS" FOR THE COST OF Al R- STRI PPI NG
THAN FOR THE COST OF CARBON ADSORPTION. | N ADDI TI ON, AN ALLOMNCE (15% OF CAPI TAL COST
SUBTOTAL) HAS BEEN ADDED FOR MANAGEMENT SERVI CES DURI NG CONSTRUCTI ON.  THI'S COST ESTI MATE WAS
NOT | NCLUDED I N THE FFS.

A RANGE OF CAPI TAL AND OPERATI NG COSTS FOR AN UPGRADE TO HEMLOCK' S EXI STI NG CARBON ADSCRPTI ON
SYSTEM | S PRESENTED. THE RANGE | S BASED ON THE DI FFERENT SUBALTERNATI VE METHCDS OF UPGRADI NG
HEMLOCK' S EXI STI NG SYSTEM AS QUTLI NED IN THE JUNE 1986 CH2M HI LL CONCEPTUAL DESI GN FOR HEM.OCK
(CH2M HI LL, 1986E). THE SUBTOTALS AND TOTAL COST FI GURES PRESENTED DO NOT EQUAL THE SUM OF THE
RANCGES OF THE DI FFERENT COST ELEMENTS BECAUSE THE DI FFERENT SUBALTERNATI VES HAVE Hl GHER COSTS
FOR SOME COST CATEGORI ES, BUT LOMER COSTS IN OTHERS. FOR EACH COST CATEGORY, THE ENTI RE RANCE
OF COST ESTI MATES FOR THE HEMLOCK SUBALTERNATI VES | S PRESENTED.

THE ESTI MATED OPERATI NG COSTS FOR CARBON ADSCORPTI ON HAVE BEEN REVI SED AND ARE NOW AN CRDER OF
MAGNI TUDE HI GHER THAN THE ESTI MATE IN THE FFS. TH' S LARGE | NCREASE | N ESTI MATED OPERATI NG COSTS
IS DUE TO SEVERAL FACTORS. FIRST, THE FFS COST ESTI MATES WERE BASED ON ESTI MATES OF THE CARBON
USACE RATE THAT WERE DERI VED FROM EXPERI MENTAL DATA. THE ESTI MATES I N THE PRE- DESI GN STUDY ARE
BASED ON MORE RECENT | NFORVATI ON REGARDI NG ACTUAL CARBON USAGE RATES FCR EXI STI NG CARBON
ADSCRPTI ON SYSTEMS TREATI NG WATER CONTAM NATED W TH LOW LEVELS OF ORGANI C COVMPOUNDS.  THESE
ACTUAL CARBON USAGE RATES ARE MJUCH H GHER THAN THE ESTI MATED USAGE RATES BASED ON EXPERI MENTAL
DATA. THE SECOND FACTOR CONTRI BUTI NG TO THE | NCREASE | N THE OPERATI NG COST ESTI MATE | S THE

REVI SED ESTI MATES OF THE MJTUALS' WELL FLOW RATES. SI NCE THE OPERATI NG COST OF A CARBON
ADSCRPTI ON SYSTEM | S APPROXI MATELY DI RECTLY PROPORTI ONAL TO THE AMOUNT OF WATER TREATED, THE

H GHER FLOW ESTI MATES LEAD TO | NCREASED CPERATI NG COSTS.  FI NALLY, OPERATI NG COST ESTI MATES NOW
I NCLUDE THE COST OF WATER SAMPLI NG AND ANALYSI S TO MONI TOR TREATMENT SYSTEM PERFORMANCE, AS VELL
AS A CONTI NGENCY ALLOMNCE (AGAIN A HI GH -- 50% -- ALLOMNCE WAS USED TO REFLECT THE UNCERTAI NTY
I N ACTUAL SYSTEM PERFORVANCE). THESE COST COVPONENTS WERE NOT | NCLUDED I N THE COPERATI NG COST
ESTI MATES I N THE FFS.



A. CARBON ADSORPTI ON: RURBAN HOVES MUTUAL WATER COVPANY

DECEMBER 1983  JUNE 1986

ESTI MATE ESTI MATE DI FFERENCE
CAPI TAL COST
EQUI PVENT PURCHASE $ 287,000 (1) $ 184,000
& | NSTALLATI O\, CARBON
VESSELS W TH FACE
Pl PI NG & | NTERNALS
CHLORI NATI ON SYSTEM $ 10,000 2, 500
| NSTALLATI ON $ 178,000
BACKWASH STORAGE *% 26, 500
PUMPS *% 26, 500
SITE PIPING VALVES, * 34, 000
AND | NSTRUVENTATI ON
BACKWASH DI SCHARGE PI PI NG *% 49, 000
ELECTRI CAL *% 44, 000
MOBI LI ZATI ON & SI TE * 15, 000
PREPARATI ON
SUBTOTAL $ 475,000 $ 381, 500
CONTI NGENCY 48, 000 191, 000
ENG NEERI NG LEGAL & 63, 000 57, 300
ADM NI STRATI VE FEES
MANAGEMENT SERVI CES *% 57, 300
DUR NG CONSTRUCTI ON
TOTAL $ 586,000 $ 687,100 $ 101, 000
ANNUAL OPERATI NG COST
ACTI VATED CARBON * $ 49,500
MAI NTENANCE * 7, 600
SAVPLI NG AND ANALYSI S *% 12, 000
PONER *% 2, 000
SUBTOTAL $ 10,500 $ 71,100
CONTI NGENCY *% 35, 500
TOTAL ANNUAL OPERATING CCST  $ 10, 500 $ 106,600 $ 96,100
5- YEAR PRESENT WORTH $ 40,000 $ 404,000 $ 364, 000
OPERATI NG OCST
TOTAL 5- YEAR PRESENT $ 626,000 $1,091,100 $ 465, 100

WORTH COSTS

* TH' S COST ELEMENT WAS NOT BROKEN QUT AS A SEPARATE COST CATECGCRY | N
THE DECEMBER 1983 FFS
** TH S COST ELEMENT WAS NOT | DENTI FI ED | N THE DECEMBER 1983 FFS
*** TH S COST ELEMENT WAS NOT BROKEN QUT AS A SEPARATE COST CATECCRY | N
THE JUNE 1986 COST ESTI MATE
1) TH'S COST ELEMENT | NCLUDES THE COST OF THE CARBON VESSELS AND
ASSOCI ATED PI PING, AND THE I NI TI AL CHARGE OF ACTI VATED CARBON.



B. CARBON ADSORPTI ON:  RI CHWDCD MUTUAL WATER COVPANY

DECEMBER 1983  JUNE 1986

ESTI MATE ESTI MATE DI FFERENCE
CAP| TAL COST
EQUI PVENT PURCHASE $ 195,000 (1) $ 167,000
& | NSTALLATI ON; CARBON
VESSELS W TH FACE
Pl PI NG & | NTERNALS
CHLORI NATI ON SYSTEM $ 10,000 2, 500
| NSTALLATI ON $ 123,000
BACKWASH STORAGE * 50, 000
PUVPS * 28, 000
SITE PIPING VALVES, * 58, 000
AND | NSTRUVENTATI ON
BACKWASH DI SCHARGE Pl PI NG * 11, 000
ELECTRI CAL * 44, 000
MOBI LI ZATI ON & SI TE * 20, 000
PREPARATI ON
SUBTOTAL $ 328,000 $ 380, 500
CONTI NGENCY 33, 000 190, 000
ENG NEERI NG, LEGAL & 43, 000 57, 000
ADM NI STRATI VE FEES
MANAGEMENT SERVI CES * 57, 000
DURI NG CONSTRUCTI ON
TOTAL $ 404, 000 $ 684,500 $ 280, 500
ANNUAL COPERATI NG COST
ACTI VATED CARBON * $ 40, 500
MAI NTENANCE * 7,500
SAVPLI NG AND ANALYSI S * 12, 000
POVER * 2, 000
SUBTOTAL $ 8, 700 $ 62,000
CONTI NGENCY * 31, 000
TOTAL ANNUAL OPERATING COST  $ 8, 700 $ 93,000 $ 84,300
5- YEAR PRESENT WORTH $ 33,000 $ 352,000 $ 319, 000
OPERATI NG COST
TOTAL 5- YEAR PRESENT $ 437,000 $1,036,500 $ 599, 500

WORTH COSTS

* TH' S COST ELEMENT WAS NOT BROKEN QUT AS A SEPARATE COST CATECGCRY | N
THE DECEMBER 1983 FFS
** TH S COST ELEMENT WAS NOT | DENTI FI ED | N THE DECEMBER 1983 FFS
*** TH S COST ELEMENT WAS NOT BROKEN QUT AS A SEPARATE COST CATECCRY | N
THE JUNE 1986 COST ESTI MATE
1) TH'S COST ELEMENT | NCLUDES THE COST OF THE CARBON VESSELS AND
ASSOCI ATED PI PING, AND THE I NI TI AL CHARGE OF ACTI VATED CARBON.



C. CARBON ADSORPTI ON'  HEMLOCK MUTUAL WATER COVPANY
DECEMBER 1983  JUNE 1986
ESTI MATE ESTI MATE (1) Di FFERENCE (1)
CAPI TAL COST
EQUI PVMENT PURCHASE $ 132,000 (2) $ 107, 400-
& | NSTALLATI ON.  CARBON 138, 500
VESSELS W TH FACE
Pl PI NG & | NTERNALS
CHLORI NATION SYSTEM  $ 10, 000 *ox
| NSTALLATI ON $ 85,000 16, 400-
17, 600
TIN-IN Pl PI NG & VALVES *x $  3,200-
3, 500
FOUNDATI ON *ox 3, 300-
5, 000
MOBI LI ZATI ON & SI TE * 5, 200-
PREPARATI ON 8, 600
BACKWASH RESERVO R & *ox 0-
PUVP 52, 500
SUBTOTAL $ 227,000 $ 135, 800-
225, 400
SALVAGE VALUE *ox (5, 700) -
0
CONTI NGENCY 23, 000 67, 900-
112, 700
ENG NEERI NG, LEGAL & 30, 000 20, 400-
ADM NI STRATI VE FEES 33, 900
MANAGEMENT SERVI CES *ox 20, 400-
DURI NG CONSTRUCTI ON 33, 900
TOTAL $ 280, 000 $ 244, 500- $ (35,500)-
400, 200 120, 200
ANNUAL OPERATI NG COST
ACTI VATED CARBON * $ 36,000
MAI NTENANCE * 3, 500-
5, 500
SAVPLI NG *ox 12, 000-
24, 000
PONER *ox 3, 000-
3, 500
SUBTOTAL $ 17,700 $ 54, 500-
69, 000
CONTI NGENCY *ox 27, 300-
34, 500
TOTAL ANNUAL OPERATING $ 17, 700 $ 81, 800- $ 64, 100-
oosT 103, 500 85, 800
5- YEAR PRESENT WORTH $ 67,000 $ 310, 000- $ 243, 000-
OPERATI NG COST 392, 000 325, 000
TOTAL 5- YEAR PRESENT $ 347,000 $ 615, 700- $ 268, 700-
WORTH COSTS 716, 200 369, 200

* TH' S COST ELEMENT WAS NOT BROKEN QUT AS
** TH S COST ELEMENT WAS NOT | DENTIFI ED I N
TH S COST ELEMENT WAS NOT | DENTI FI ED I N

* k%

1

A SEPARATE COST CATEGCORY IN THE DECEMBER 1983 FFS
THE DECEMBER 1983 FFS
THE JUNE 1980 COST ESTI MATE

THE RANGE OF COST FI GURES PRESENTED REPRESENTS THE DI FFERENCE | N COSTS DEPENDI NG ON WH CH

SUBALTERNATI VE METHCD OF UPGRADI NG HEMLOCK' S EXI STI NG SYSTEM | S | MPLEMENTED. THE

SUBTOTALS AND TOTAL COST FI GURES DO NOT

EQUAL THE SUM OF THE RANGES OF THE DI FFERENT

COST ELEMENTS BECAUSE THE DI FFERENT SUBALTERNATI VES HAVE H GHER COSTS FOR SOVE

CATEGORI ES, BUT LONER COSTS | N OTHERS
2)
I NI TIAL CHARGE OF ACTI VATED CARBON.

TH S COST ELEMENT | NCLUDES THE COST OF THE CARBON VESSELS ANDASSCCI ATED PI PING AND THE



D. COVBI NED COST OF CARBON ADSCORPTI ON FOR THE THREE MJTUALS

DECEMBER 1983 JUNE 1986

ESTI MATE ESTI MATE (1) DI FFERENCE (1)
CAP| TAL COST
SUBTOTAL OF PRIMARY  $ 1,030, 000 $ 897, 800-
CAP| TAL COST ELEMENTS 984, 000
SALVAGE * (5, 700) -
0
CONTI NGENCY 104, 000 387, 000-
432, 700
ENG NEER NG, LEGAL, AND 136, 000 134, 700-
ADM NI STRATI VE FEES 148, 200
MANAGEMENT SERVI CES * 134, 700-
DURI NG CONSTRUCTI ON 148, 200
TOTAL $ 1,270,000  $ 1,616, 000- $ 346, 000-
1, 772, 000 502, 000
ANNUAL COPERATI NG COST
ACTI VATED CARBON * $ 126,000
MAI NTENANCE * 18, 600-
20, 600
SAVPLI NG * 36, 000-
48, 000
POVER * 7, 000-
7,500
SUBTOTAL $ 36,900 $ 187, 600-
202, 100
CONTI NGENCY * 93, 800-
101, 000
TOTAL ANNUAL OPERATING $ 36,900 $ 281, 400- $ 244, 500-
303, 100 266, 200
5- YEAR PRESENT WORTH $ 140, 000 $1, 066, 000- $ 926, 000-
OPERATING COST 1, 148, 000 1, 008, 000
TOTAL 5- YEAR PRESENT $ 1,410, 000 $2, 743, 000- $1, 333, 000-
WORTH COSTS 2, 844, 000 1, 434, 000

* TH' S COST ELEMENT WAS NOT BROKEN QUT AS A SEPARATE COST CATECCRY | N
THE DECEMBER 1983 FFS

** TH S COST ELEMENT WAS NOT | DENTI FI ED | N THE DECEMBER 1983 FFS

1) THE RANGE OF COST Fl GURES PRESENTED REPRESENTS THE DI FFERENCE | N
COSTS DEPENDI NG ON WH CH SUBALTERNATI VE METHCD CF UPGRADI NG
HEMLOCK' S EXI STING SYSTEM | S | MPLEMENTED. THE TOTAL COST FI GURES DO
NOT EQUAL THE SUM OF THE RANGES CF THE DI FFERENT COST ELEMENTS
BECAUSE THE DI FFERENT SUBALTERNATI VES HAVE H GHER COSTS FOR SOME
COST CATEGCORI ES, BUT LOWER COSTS | N OTHERS.



ALTERNATI VE 3: MJTUALS CONNECT TO THE METROPOLI TAN WATER DI STRI CT

DECEMBER 1983 ESTI MATE: CAPI TAL AND CPERATI NG COSTS ARE TAKEN FROM THE FFS PREPARED BY CH2M

H LL (CH2M HI LL, 1983). THE CAPI TAL COSTS FOR TH S ALTERNATI VE VERE NOT BROKEN DOMWN PER MJUTUAL
SI NCE ONE RESERVA R FACI LI TY WOULD SERVI CE ALL THREE MJUTUALS. THEREFORE, THE CAPI TAL COSTS ARE
SHOM I N THE FOLLON NG TABLE AS PRESENTED I N THE FFS.

JUNE 1986 ESTI MATE: | NCREASED WATER COSTS TO THE MJTUALS UNDER THI' S ALTERNATI VE HAVE BEEN

REVI SED BASED ON THE NEW ESTI MATES OF RURBAN HOVES AND RI CHWOOD S WELL FLOW RATES DEVELOPED BY
CH2M H LL DURI NG THE PRE- DESI GN STUDY (CH2M HI LL, 1984), AS WELL AS A MORE RECENT ESTI MATE OF
HEMLOCK' S AVERAGE FLOW RATE (CH2M HILL, 1986E). I N ADDI TI ON, THE CURRENT COST OF

UNI NTERRUPTI BLE, TREATED WATER PROVI DED BY THE METROPCLI TAN WATER DI STRI CT (MAD) DURI NG THE
1985- 1986 FI SCAL YEAR HAS BEEN USED ($224 PER ACRE-FOOT). THE COST OF MAD WATER | S ASSUVMED TO
BE CONSTANT OVER THE 5- YEAR PERICD OF THE | RM ALTHOUGH I T | S ESTI MVATED THAT MAD WATER RATES W LL
I NCREASE AT 10% PER YEAR FOR THE NEXT FI VE YEARS (CH2M HI LL, 1986A). WATER COSTS ARE CALCULATED
AS THE DI FFERENCE BETWEEN PRESENT WATER RATES AND PRQJECTED WATER RATES | F WATER | S PURCHASED
FROM MAD.

TH' S ALTERNATI VE, AS QUTLINED IN THE FFS, | NCLUDED A 200, 000 GALLON STORACE RESERVA R WH CH
WOULD BE USED BY RI CHWOOD, RURBAN HOVES, AND HEMLOCK MJTUALS. THE CAPI TAL COST ESTI MATES FCR
THE SYSTEM COVPONENTS USED IN THE FFS ARE STILL USED IN THI S ESTI MATE AS VELL. HOMNEVER, THE
CONTI NGENCY ALLOWANCE | NCLUDED I N THE REVI SED COST ESTI MATE HAS BEEN | NCREASED. I N THE FFS, A
SVALL (APPROXI MATELY 12% CONTI NGENCY WAS | NCLUDED, BUT WAS ONLY APPLI ED TO THE CAPI TAL COSTS
ASSCCI ATED W TH THE RESERVA R, NOT THE FEEDER CONNECTI ON AND MAI N PI PELI NE COSTS. I N THE

REVI SED COST ESTI MATE, A 50% CONTI NGENCY ALLOMNCE HAS BEEN | NCLUDED AND | S APPLI ED TO ALL COF
THE CAPI TAL COST ELEMENTS. THE CONTI NGENCY HAS BEEN | NCREASED DUE TO SEVERAL REASONS. FI RST,
THE ORI G NAL RESERVAO R AND PI PELI NE SYSTEM COST ESTI MATE WAS BASED ON A REQUI RED DAI LY WATER USE
OF 464,000 GALLONS PER DAY. THE CURRENT ESTI MATE CF THE DAl LY WATER DEVAND OF THE THREE MJUTUALS
I'S 763,000 GALLONS PER DAY -- 64% H GHER THAN ESTI MATED DURI NG THE FFS. THEREFORE, THE SI ZE OF
THE RESERVO R AND PCSSI BLY THE Pl PELI NES W LL HAVE TO BE LARGER THAN CONTEMPLATED DURI NG THE
FFS. SECOND, TO | MPLEMENT THI S ALTERNATI VE AN APPROPRI ATE LOCATI ON FOCR THE RESERVAO R WOULD HAVE
TO BE | DENTI FI ED. DEPENDI NG ON THE LOCATI ON SELECTED, THE COST OF LAND NAY VARY. |IN ADDI TI QN
THE COST OF THE MAIN PI PELINE | S DEPENDENT ON THE RESERVAO R LOCATI ON SINCE | TS LOCATI ON W LL
DETERM NE THE LENGTH OF THE MAIN PI PELINE. SINCE A LOCATI ON HAS NOT BEEN SPECI FI CALLY

| DENTI FI ED, | NCLUSI ON OF A LARGE CONTI NGENCY ALLOMNCE |'S WARRANTED. THIRD, 2 1/2 YEARS HAVE
PASSED SI NCE THE ORI G NAL COST ESTI MATES, AND THEREFORE, CONSTRUCTI ON COSTS ARE PROBABLY H GHER
IN FACT, AS MEASURED BY THE CONSTRUCTI ON COST | NDEX OF ENG NEERI NG NEWS RECORD, CONSTRUCTI ON
COSTS HAVE | NCREASED BY OVER 20% OVER THIS PERICD.  FCR SI M LAR REASONS, A 50% CONTI NGENCY
FACTOR HAS ALSO BEEN APPLI ED TO THE OPERATI ON AND MAI NTENANCE COSTS.

AN ESTI MATE FOR ENA NEERI NG, LEGAL, AND ADM NI STRATI VE FEES AND FOCR MANAGEMENT SERVI CES DURI NG
CONSTRUCTI ON HAVE ALSO BEEN | NCLUDED I N THE REVI SED COST ESTI MATES. THESE COSTS WERE NOT

I NCLUDED IN THE FFS, ALTHOUGH THEY WOULD BE | NCURRED DURI NG PROCUREMENT CF LAND FOR THE
RESERVA R AND DURI NG THE DESI GN AND CONSTRUCTI ON OF THE RESERVAO R AND ASSCCI ATED Pl PELI NES.



COMBI NED COSTS OF CONNECTI NG TO THE METROPCLI TAN WATER DI STRI CT FOR RI CHWOCD, RURBAN HOVES, AND
HEMLOCK MUTUAL WATER COWVPAN ES

DECEMBER 1983 JUNE 1986
ESTI MATE ESTI MATE DI FFERENCE
CAPI TAL COST
200, 000 GALLON $ 140, 000 $ 140, 000
STORAGE TANK
LAND 130, 000 130, 000
PUVP STATI ON 150, 000 150, 000
FEEDER CONNECTI ON & 730, 000 730, 000
MAI N Pl PELI NE
CONNECTI ON TO MUTUALS 36, 000 36, 000
SUBTOTAL $ 1, 186, 000 $ 1,186,000 $ 0
CONTI NGENCY 50, 000 593, 000
ENG NEER NG LEGAL, & * 178, 000 (1)
ADM NI STRATI VE FEES
MANAGEMENT SERVI CES * 178, 000 (1)
DURI NG CONSTRUCTI ON
TOTAL CAPI TAL COSTS $ 1, 236, 000 $ 2,135,000 $ 899,000
5- YEAR PRESENT WORTH $ 50,000 $ 75,000 $ 25,000
OPERATI ON &
MAI NTENANCE COSTS
ANNUAL | NCREASED WATER $ 94,000 $ 119,000 $ 25,6000
COSTS
5- YEAR PRESENT WORTH $ 348,000 $ 451,000 $ 103,000
| NCREASED WATER COSTS
TOTAL 5- YEAR PRESENT $ 1, 634, 000 $ 2,661,000 $ 1,027,000

WORTH COSTS

* TH' S COST ELEMENT WAS NOT | NCLUDED I N THE COST ESTI MATES I N THE DECEMBER 1983 FFS
1) TH'S COST ELEMENT HAS BEEN ESTI MATED AS 15% OF THE | DENTI FI ABLE
CAPI TAL COSTS ASSCCI ATED W TH THE CONSTRUCTI ON OF THE STORAGE RESERVA R



ALTERNATI VE 4: MJTUALS DI SSOLVE AND JO N W TH ANOTHER WATER COVPANY.

DECEMBER 1983 ESTI MATE: COSTS FOR TH' S ALTERNATI VE ARE TAKEN FROM THE FFS PREPARED BY CH2M HI LL
(CH2M HI LL, 1983).

JUNE 1986 ESTI MATE: CONNECTI ON COSTS FOR THI' S ALTERNATI VE HAVE BEEN REVI SED BASED ON MORE
RECENT ESTI MATES OF THE NUMBER OF CONNECTI ONS | N EACH OF THE MJTUALS SYSTEMS -- A TOTAL OF 755
CONNECTI ONS FOR ALL THREE MJTUALS COWPARED W TH AN ESTI MATE OF 693 USED IN THE FFS. | NCREASED
WATER COSTS TO THE MJTUALS UNDER THI S ALTERNATI VE HAVE BEEN REVI SED BASED ON THE NEW ESTI MATES
OF RURBAN HOMES AND RI CHWOOD' S VEELL FLOW RATES DEVELCPED BY CH2M HI LL DURI NG THE PRE- DESI GN
STUDY (CH2M HILL, 1984), AS WELL AS A MORE RECENT ESTI MATE OF HEMLOCK SYSTEM S AVERAGE FLOW RATE
(CH2M HI LL, 1986E). THE REVI SED ESTI MVATE OF THE NUMBER OF CONNECTIONS | N THE MJUTUALS' SYSTEMS
ALSO AFFECTED THE ESTI MATE OF | NCREASED WATER COSTS. WATER COSTS ARE CALCULATED AS THE

DI FFERENCE BETWEEN PRESENT WATER RATES AND ESTI MATED WATER RATES FOR RECEI VI NG WATER FROM THE
SAN GABRI EL VALLEY WATER COVPANY, AS STATED IN THE FFS.

COMBI NED COSTS FOR RI CHWOOD, RURBAN HOMES, AND HEMLOCK MUTUAL WATER COWMPANIES TO JON WTH
ANOTHER WATER COVPANY

DECEMBER 1983 JUNE 1986
ESTI MATE ESTI MATE DI FFERENCE
ONE- TI ME CONNECTI ON COSTS $ 190, 000 $ 202, 000 $ 12,000
ANNUAL | NCREASED WATER COSTS ¢ 84, 000 $ 138, 000 $ 54,000
5- YEAR PRESENT WORTH $ 316, 000 $ 522,000 $ 206, 000
I NCREASED WATER COSTS
TOTAL 5- YEAR PRESENT WORTH $ 506, 000 $ 724,000 $ 218,000

WORTH COSTS.



ALTERNATI VE 5: PROVI DE BOTTLED WATER TO THE MJTUALS' CUSTOMERS.

DECEMBER 1983 ESTI MATE: COSTS FOR TH S ALTERNATI VE ARE TAKEN FROM THE FFS PREPARED BY CH2M HI LL
(CH2M HI LL, 1983).

JUNE 1986 ESTI MATE: COSTS HAVE BEEN CALCULATED AS DURI NG THE FFS BASED ON PROVI DI NG 10 GALLONS
PER DAY OF BOTTLED WATER PER HOUSEHOLD FCR EACH MJUTUAL. COSTS HAVE BEEN REVI SED BASED ON MORE
RECENT ESTI MATES OF THE NUMBER OF CONNECTI ONS | N EACH OF THE MJTUALS SYSTEMS -- A TOTAL OF 755
CONNECTI ONS FOR ALL THREE MJUTUALS COWPARED W TH AN ESTI MATE OF 693 USED I N THE FFS.

COMBI NED COST FOR PROVI DI NG BOTTLED WATER TO RI CHWOCD,
RURBAN HOMES, AND HEMLOCK MUTUAL WATER COVPANI ES

DECEMBER 1983 JUNE 1986
ESTI MATE ESTI MATE DI FFERENCE
ANNUAL COST OF PROVI DI NG $2, 534, 000 $ 2,759, 000 $ 225,000
BOTTLED WATER
5- YEAR PRESENT WORTH $9, 594, 000 $10, 459, 000 $ 865, 000

COST OF PROVI DI NG
BOTTLED WATER

I NCREASED WATER COSTS TO MJUTUALS

ONE CONSEQUENCE OF THE REVI SED COST ESTI MATES FOR THE | RM ALTERNATI VES WH CH HAVE BEEN

SUMMARI ZED | S THAT THE RELATI VE ECONOM C | MPACT EACH ALTERNATI VE WLL HAVE ON THE MJUTUALS
MEMBERS HAS BEEN CHANGED. AS DI SCUSSED PREVI QUSLY, DHS HAD DEVELCOPED A PCLI CY THAT REQUI RED
THAT THE MJUTUALS ASSUME RESPONSI Bl LI TY FOR OPERATI ON AND MAI NTENANCE OF THE |RM  THE PASSAGE OF
SB 1063 AND DHS' S DECI SI ON TO | MPLEMENT | TS PROVI SI ONS CHANGED THI' S PCOLI CY W TH RESPECT TO THE
CARBON ADSCRPTI ON ALTERNATIVE. | F THI'S ALTERNATI VE | S | MPLEMENTED, THERE WLL BE NO SI GNI FI CANT
ECONOM C | MPACT ON THE MJUTUALS MEMBERS. THI'S | S ALSO TRUE FOR THE BOTTLED WATER ALTERNATI VE

SI NCE EPA AND DHS WOULD PAY FOR BOTTLED WATER. HOWMEVER, THE H GH O&%M COSTS AND | NCREASED WATER
COSTS ASSOCI ATED W TH THE OTHER ALTERNATI VES W LL CAUSE A LARGE | NCREASE I N THE MUTUAL MEMBERS'
WATER BI LLS | F THOSE ALTERNATI VES ARE | MPLEMENTED. THE AVERAGE WATER Bl LL FOR A MEMBER OF THE
MJUTUALS | S ESTI MATED AT $7-9 PER MONTH. THE TABLE BELOW SUMVARI ZES THE ESTI MATED AVERAGE

I NCREASE IN THE MUTUALS MONTHLY HOUSEHOLD WATER BI LLS FOR THE THREE ALTERNATI VES THAT WOULD
CAUSE THE MJTUALS MEMBERS WATER BI LLS TO RI SE.



AVERAGE MONTHLY | NCREASE | N MUTUAL MEMBERS WATER BI LLS

Al R STRI PPI NG

AVERAGE (1) AVERAGE (2)
| NCREASE PERCENT
MUTUAL FOR MEMBER | NCREASE
RURBAN HOVES $ 11 140%
R CHWOCD $ 14 180%
HEMLOCK $ 13 160%
CONNECT TO MAD
AVERAGE (1) AVERAGE (2)
| NCREASE PERCENT
MUTUAL FOR MEMBER | NCREASE
RURBAN HOVES $ 13 170%
R CHWOCD $ 16 200%
HEMLOCK $ 11 140%
JO N WTH ANOTHER WATER COMPANY
AVERAGE (1) AVERAGE (2)
| NCREASE PERCENT
MUTUAL FOR MEMBER | NCREASE
RURBAN HOVES $ 15 190%
R CHWOCD $ 17 220%
HEMLOCK $ 13 170%

1) BASED ON THE FOLLOWN NG NUVMBER OF HOUSEHOLDS PER MUTUAL:
R CHWOCD -- 217 HOUSEHOLDS,
RURBAN HOMES -- 298 HOUSEHOLDS
HEMLOCK -- 240 HOUSEHOLDS
2) BASED ON AN ESTI MATED EXI STI NG AVERAGE MONTHLY BI LL OF $8 PER HOUSEHCOLD.

AS THE TABLE SHOW5, SEVERAL OF THE | RM ALTERNATI VES WLL LEAD TO LARGE | NCREASES | N THE MJTUALS
CUSTOMERS' AVERACGE MONTHLY WATER BI LLS. OF THE THREE ALTERNATI VES THAT WOULD | NCREASE THE
MJTUALS WATER BI LLS, EVEN THE ALTERNATI VE W TH THE LOANEST ANNUAL COSTS ASSOCI ATED WTH I T
(AIR-STRIPPI NG WLL CAUSE AN ESTI MATED | NCREASE | N THE AVERAGE HOUSEHOLD MONTHLY WATER BI LL OF
UP TO 180% FOR THE R CHWDOOD MJTUAL. AT THE OTHER EXTREME, THE ALTERNATI VE UNDER WHI CH THE
MJTUALS JO N ANOTHER WATER COVPANY WOULD LEAD TO AN | NCREASE OF AS MUCH AS 220% I N RI CHWOOD S
AVERAGE HOUSEHOLD WATER BI LL. ALTHOUGH THE ANNUAL O8M COSTS OF THE CARBON ADSCORPTI ON

ALTERNATI VE WOULD LEAD TO | NCREASES AS H GH AS 440% I N THE MUTUALS AVERAGE MONTHLY WATER BI LLS
IF THE MUTUALS VERE PAYI NG FOR O&M UNDER THE PROVI SIONS OF SB 1063 THE STATE WLL FUND THE OS&M
COSTS FOR THE CARBON ADSORPTI ON ALTERNATI VE, AND THEREFORE | MPLEMVENTATI ON OF THI S ALTERNATI VE
WLL NOTr AFFECT THE WATER BI LLS OF THE MJUTUALS CUSTOMERS | N ANY WAY.

THESE ESTI MATED | NCREASED COSTS TO THE MJUTUALS FOR PROVI DI NG CLEAN WATER HAVE A LARCE | MPACT ON
THE ACCEPTABI LI TY OF THE DI FFERENT ALTERNATI VES TO THE AFFECTED COVWUNI TY, WH CH I N TURN AFFECTS
THE | NSTI TUTI ONAL FEASI BI LI TY OF THE ALTERNATI VES. IN THI' S SI TUATI ON, TO BE | NSTI TUTI ONALLY
FEASI BLE AN ALTERNATI VE MJST BE APPROVED BY THE MJUTUALS PRI OR TO | MPLEMENTATI ON. AN ALTERNATI VE
THAT WOULD LEAD TO MAJOR | NCREASES | N MONTHLY WATER BILLS I'S UNLI KELY TO BE APPROVED BY THE
MJTUALS, I N WH CH CASE THE ALTERNATI VE COULD NOT BE | MPLEMENTED. THI S WAS THE PRI MARY REASON
BEHI ND EPA' S DECI SI ON TO PROCEED W TH THE DESI GN OF THE Al R- STRI PPI NG ALTERNATI VE EVEN AFTER THE
RESULTS OF THE PRE- DESI GN STUDY SHOWMNED THAT THE COST OF CARBON ADSCRPTI ON WAS ROUGHLY EQUAL TO
THE COST OF Al R-STRIPPING (ON A 5-YEAR BASIS). | T WAS NOT | NSTI TUTI ONALLY FEASI BLE TO | MPLEMENT
THE CARBON ADSCRPTI ON ALTERNATI VE WHEN | T WOULD HAVE LED TO FI VE- FOLD | NCREASES I N THE MUTUALS
AVERAGE HOUSEHOLD WATER BI LLS.



V. CLEANUP CRI TERI A

THE SUPERFUND AVENDVENTS AND REAUTHORI ZATI ON ACT OF 1986 (SARA) SS121(D)(2)(A) REQU RES
SUPERFUND REMEDI AL ACTI ONS CONDUCTED UNDER SS104 AND SS106 TO COMPLY W TH APPLI CABLE OR RELEVANT
AND APPROPRI ATE REQUI REMENTS, STANDARDS, CRI TERI A, OR LI M TATI ONS (ARARS). ARARS | NCLUDE ANY
STANDARD, REQUI REMENT, CRITERIA, OR LI M TATI ON UNDER ANY FEDERAL ENVI RONVENTAL LAW AS WELL AS
ANY PROVULGATED STANDARD, REQUI REMENT, CRITERIA, OR LI M TATI ON UNDER A STATE OR FACI LI TY SI TING
LAW THAT |'S MORE STRINGENT THAN ANY FEDERAL STANDARD, REQUI REMENT, CRITERIA, OR LI M TATI ON

SECTI ON 121(B) OF SARA REQUI RES SELECTI ON, TO THE MAXI MUM EXTENT PRACTI CABLE, OF REMEDI AL

ACTI ONS THAT UTI LI ZE PERVANENT SCLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOG ES THAT WLL RESULT
IN A PERVANENT AND S| GNI FI CANT DECREASE IN THE TOXIA TY, MOBILITY, OR VOLUVE OF THE HAZARDQOUS
SUBSTANCE, PCLLUTANT, OR CONTAM NANT.

TH S SECTION IS A DI SCUSSI ON OF THE | SSUES ASSOCI ATED W TH COVPLI ANCE W TH SECTI ON 121 COF SARA

OBJECTI VE OF THE |RM

THE OBJECTIVE OF THE IRM AS DESCRI BED I N THE MAY 1984 RECORD OF DECI SI ON, WAS TO ENSURE THAT
ALL RESI DENTS AFFECTED BY GROUND WATER CONTAM NATI ON I N SAN GABRI EL AREA 1 ARE PROVIDED WTH A
DRI NKI NG WATER SUPPLY THAT | S BELOW THE EPA SUGGESTED NO ADVERSE RESPONSE LEVEL (SNARL) FOR A
10-6 CANCER RI SK LEVEL FOR PCE -- 4 PARTS PER BILLION (PPB). (NOTE THAT TH S LEVEL WAS ROUNDED
UP FROM THE ACTUAL SNARL LEVEL OF 3.5 PPB.). THIS LEVEL IS EQUAL TO CALIFORNIA DHS' S "ACTI ON
LEVEL" FOR PCE WH CH | S THE LEVEL AT WH CH DHS RECOMVENDS THAT THE WATER PURVEYOR TAKE SOVE
ACTI ON TO LONER THE CONCENTRATI ON OF PCE | N DRI NKI NG WATER

THE APPLI CABLE FEDERAL ENVI RONVENTAL STATUTE |'S THE SAFE DRI NKI NG WATER ACT. UNDER TH S LAW
EPA ESTABLI SHES DRI NKI NG WATER REGULATI ONS FOR CONTAM NANTS THROUGH A TWD- STEP PROCESS.  FI RST,
EPA PROMULGATES HEALTH BASED LEVELS TERVED NAXI MUM CONTAM NANT LEVEL GOALS (MCLG PREVI QUSLY
CALLED RECOMMENDED NMAXI MUM CONTAM NANT LEVELS, OR RMCL) UNDER THE SAFE DRI NKI NG WATER ACT
AMVENDMENTS OF 1986. MCLGS ARE SET AT LEVELS AT WHI CH NO ADVERSE PUBLI C HEALTH EFFECTS WOULD
OCCUR AND ARE SET AT ZERO FOR KNOMWN OR PROBABLY CARCI NOGENS, SINCE THERE IS NO SAFE LEVEL OF
EXPOSURE TO A CARCI NOGEN. MCLGS ARE UNENFORCEABLE HEALTH GOALS -- PUBLI C WATER SUPPLY SYSTEMS
ARE NOT' REQUI RED TO MEET THEM I N WATER THEY DELI VER TO THEI R CUSTOVERS. EPA THEN ESTABLI SHES
MAXI MUM CONTAM NANT LEVELS (MCL) TAKI NG | NTO ACCOUNT THE AVAI LABI LI TY, COST, AND TECHNI CAL

FEASI BI LI TY OF WATER TREATMENT TECHNOLOG ES THAT CAN BE USED TO REDUCE THE CONCENTRATI ONS OF THE
CONTAM NANT | N PUBLI C WATER SUPPLI ES. MCLS ARE ENFORCEABLE STANDARDS THAT MUST BE MET BY PUBLIC
WATER SUPPLY SYSTEMS. I N JUNE 1984, EPA PROPCSED ESTABLI SHING A RMCL OF 0 FOR PCE SINCE I T WAS
CONSI DERED TO BE A CARCI NOGEN. EPA HAS NOT YET PROMULGATED A FINAL MCLG FOR PCE, NOR HAS I T
PROPOCSED A MCL. THEREFORE, | N ACCORDANCE W TH THE EPA "I NTERI M GUI DANCE ON COWPLI ANCE W TH
APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS' (CSWER NO 9234. 0-05), THE CLEANUP LEVEL
SHOULD BE SELECTED BASED ON CHEM CAL SPECI FI C HEALTH ADVI SORY LEVELS SUCH THAT THE TOTAL RI SK COF
ALL CONTAM NANTS FALLS W TH N THE ACCEPTABLE RI SK RANGE CF 10-4 TO 10-7.

THEREFORE, THE CLEANUP OBJECTI VE OF THE | RM SHOULD BE SET BASED ON THE PCE HEALTH ADVI SCRY,

WHI LE ALSO TAKI NG | NTO CONSI DERATI ON OTHER FEDERAL AND STATE CRI TERI A, ADVI SORI ES, AND GUI DANCE.
HEALTH ADVI SORI ES | SSUED BY THE EPA OFFI CE OF DRI NKI NG WATER  THE SNARL LEVEL FOR PCE (4 PPB)
THAT WAS USED I N THE 1984 RECORD OF DECI SI ON WAS CONSI DERED THE HEALTH ADVI SORY FOR PCE AT THAT
TIME BY THE OFFI CE OF DRI NKI NG WATER AND | S ALSO THE CALI FORNI A DHS "ACTI ON LEVEL", WHICH IS AN
UNENFORCEABLE HEALTH GOAL AND IS THE LEVEL AT WH CH DHS RECOMMENDS TAKI NG CORRECTI VE ACTI ON TO
LONER THE CONTAM NANT LEVEL | N DRI NKI NG WATER. THE CARCI NOGENI C RI SK ESTI MATE USED TO ESTABLI SH
THE SNARL WAS DEVELOPED BY THE NATI ONAL ACADEMY OF SCI ENCES (NAS) I N I TS DRI NKI NG WATER AND
HEALTH STUDY. | N SEPTEMBER 1985, THE OFFI CE OF DRI NKI NG WATER | SSUED A NEW DRAFT HEALTH

ADVI SCRY FOR PCE THAT | NCLUDED REVI SED CANCER RI SK ESTI MATES FOR EXPCSURE TO PCE | N DRI NKI NG
WATER THAT WERE DEVELOPED BY EPA' S CARCI NOGEN ASSESSMENT GROUP (CAG. THE NEW HEALTH ADVI SORY
FOR PCE ESTI MATES THAT THE CONCENTRATI ON EQUI VALENT TO A 10-6 CANCER RISK LEVEL |S 0.7 PPB.

TH S COVPARES W TH A CONCENTRATI ON OF 3.5 PPB THAT THE NAS STUDY DETERM NED WAS EQUI VALENT TO A
10- 6 CANCER RI SK LEVEL (WH CH WAS ROUNDED TO 4 PPB | N SETTI NG THE PUBLI C HEALTH CBJECTI VE OF THE
IRMIN THE 1984 ROD). BOTH THE NAS AND CAG RI SK ASSESSMENTS WERE BASED ON THE SAME

TOXI COLOG CAL DATA, HOWNEVER, DI FFERENT ASSUMPTI ONS WERE UTI LI ZED | N DEVELOPI NG THE CANCER RI SK
ESTI MVATES. THE CALI FORNI A DHS ACTI ON LEVEL IS STILL BASED ON THE NAS RI SK ASSESSMENT FOR PCE.

ALTHOUGH THE PROPCSED MCLG FOR PCE IS 0 AND THE NEW DRAFT HEALTH ADVI SORY OF THE EPA OFFI CE OF



DRI NKING WATER | S 0.7 PPB (AS THE 10-6 CANCER RISK LEVEL), IT |I'S RECOWENDED THAT THE PCE
CONCENTRATION LIM T BE SET AT 1 PPB FOR THE SAN GABRI EL AREA 1 | NTERI M REMEDI AL ACTI ON. SI NCE NO
MCL EXI STS YET FOR PCE, THE CAG HEALTH ADVI SCRY, ALONG W TH THE DHS ACTI ON LEVEL, SHOULD BE
CONSI DERED | N THE DEVELCPMENT OF APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENT FCR PCE.

THE STANDARD DETECTI ON LIM T CBTAI NED BY A GOOD LABCRATCRY FCR PCE, ANALYZED | N CONFORVANCE W TH
EPA METHCD 601 FOR PURGABLE HALOCARBONS, IS 1 PPB, AND CONFI DENCE LEVELS FOR CONCENTRATI ONS COF
LESS THAN 1 PPB ARE QUESTI ONABLE. THE RECOMVENDED ALTERNATI VE, | NSTALLATI ON OF A CARBON
ADSCRPTI ON TREATMENT SYSTEM W LL HAVE NO PROBLEM REDUCI NG PCE LEVELS TO BELOW THE DETECTI ON
LIMT AT ESSENTI ALLY NO ADDI TI ONAL COST OVER THE COST OF JUST MEETI NG THE DHS ACTI ON LEVEL (AND
GOAL OF THE IRM I N THE 1984 RECORD OF DECI SION). THEREFORE, A PCE CONCENTRATION LIMT COF 1 PPB
I'S RECOMMENDED SI NCE | T APPEARS THAT THI S LEVEL IS SI MULTANEQUSLY MOST PROTECTI VE OF PUBLIC
HEALTH AND TECHNOLOG CALLY FEASI BLE. SEVERAL OTHER FEDERAL, STATE, AND LOCAL ENVI RONMENTAL
REQUI REMENTS ARE APPLI CABLE OR RELEVANT AND APPROPRI ATE AND HAVE BEEN CONSI DERED | N DEVELCPI NG
THE | RM ALTERNATI VES.

MEETI NG APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS

I N DEVELOPI NG THE DI FFERENT | RM ALTERNATI VES, | T HAS BEEN ASSUVED THAT EACH ALTERNATI VE WOULD BE
| MPLEVENTED SO THAT | T WOULD COVPLY W TH ALL FEDERAL, STATE, AND LOCAL ENVI RONMVENTAL
REQUI REMENTS. *

THE SPECI FI C REQUI REMENTS AS THEY APPLY TO EACH OF THE ALTERNATI VES ARE SUMVARI ZED HERE:

Al R-STRI PPI NG -- THE CONCEPTUAL DESI GN AND COST ESTI MATES OF THE Al R- STRI PPI NG ALTERNATI VES
(WTH AND W THOUT THE | N- GROUND STORAGE RESERVAO R), AS DESCRI BED | N THE 1986 PRE- DESI GN STUDI ES,
ARE BASED ON A CLEANUP GOAL OF 4 PPB FOR PCE. | N ORDER TO TREAT GROUNDWATER (W TH CONTAM NANT
LEVELS AT THE MAXI MUM DESI GN CONCENTRATI ONS) TO THE DETECTION LIM T OF PCE (1 PPB) AND APPRCACH
THE 10-6 CANCER RI SK LEVEL AS STATED I N THE EPA DRI NKI NG WATER HEALTH ADVI SCRY, THE Al R- TO- WATER
RATI O WOULD NEED TO BE | NCREASED BY UP TO 20% I N ADDI TI ON, THE PACKI NG DEPTH OF THE TOWNERS
WOULD HAVE TO BE | NCREASED BY 15-20 FEET. AS A RESULT, CAPI TAL COSTS WOULD BE SI GNI FI CANTLY

H GHER, AND THE COST OF PONER TO COPERATE THE SYSTEM WOULD ALSO BE SI GNI FI CANTLY | NCREASED.
(NOTE:  THESE ADDI TI ONAL OOSTS TO TREAT TO THE DETECTION LIM T FOR PCE ARE NOT | NCLUDED | N THE
COST SUMVARI ES ON PP. 17-20 AND I N TABLE 1. THE COST | N THOSE TABLES ASSUME A TARGET
CONCENTRATI ON OF 4 PPB PCE.).

* NOTE: | N ACCORDANCE W TH THE PROVI SI ON OF SS121(E) (1) OF THE SUPERFUND AMENDIVENTS AND
REAUTHORI ZATI ON ACT OF 1986 (SARA), THE I NI TI AL REMEDI AL MEASURES | MPLEMENTED W LL
MEET THE SUBSTANTI VE REQUI REMENTS OF THE FEDERAL, STATE, AND LOCAL ENVI RONMVENTAL
LAWS AND REGULATIONS CITED IN TH S SECTION.  EPA | S NOT REQU RED, HONEVER, TO OBTAI N
THE FEDERAL, STATE, OR LOCAL PERM TS REQUI RED UNDER THESE LAWS AND REGULATI ONS.
NEVERTHELESS, THE MJTUALS MAY APPLY FCR THE NORMALLY REQUI RED PERM TS I N THE COURSE
OF EPA | MPLEMENTATI ON COF THE SELECTED I NI TI AL REMEDI AL MEASURES. EPA RESERVES THE
AUTHORI TY UNDER SARA TO | MPLEMENT THE PRQJECT W THOUT OBTAI NI NG PERM TS (WHI LE
MEETI NG ALL THE SUBSTANTI VE REQUI REMENTS THAT APPLY) IF I T IS NECESSARY TO MAI NTAI N
THE PRQIECT SCHEDULE.

THE Al R- STRI PPI NG ALTERNATI VES WOULD BE AFFECTED BY SEVERAL ENVI RONVENTAL REQUI REMENTS.  SI NCE
AN Al R- STRI PPI NG SYSTEM WOULD EM T PCE TO THE ATMOSPHERE FROM THE TCP OF THE STRI PPING TOMNER, | T
WOULD BE SUBJECT TO THE SQUTH COAST Al R QUALI TY MANAGEMENT DI STRICT'S (SCAQVMD) RULE NO 402. IN
ANTI CI PATI ON OF COVPLYI NG W TH SCAQVD S REQUI REMENTS, RI CHWOCD AND RURBAN HOMES SUBM TTED Al R
EM SSI ONS PERM T APPLI CATI ONS TO SCAQWD | N SEPTEMBER 1985. SCAQVD S PERM T REVI EW PROCESS FOR
Al R- STRI PPI NG TOAERS CONSI STS OF A MCDELI NG ANALYSI S TO DETERM NE THE MAXI MUM AMBI ENT
CONCENTRATI ON OF PCOLLUTANTS THAT WOULD OCCUR DUE TO THE SYSTEM S EM SSI ONS, FCOLLOWED BY A
CALCULATI ON OF THE MAXI MUM | NDI VI DUAL CANCER RI SK THAT WOULD BE ASSOCI ATED W TH THAT ANMBI ENT
CONCENTRATI ON.  AS PART OF SCAQVMD S REVI EW CF RI CHWOCD AND RURBAN HOMVES' PERM T APPLI CATI ONS,
SCAQVD STAFF PERFORVED A SCREENI NG Al R QUALI TY MCDEL ANALYSI S OF THE MAXI MUM ESTI MATED EM SSI ONS
FROM THE Al R- STRI PPI NG SYSTEMS. ESTI MATED NAXI MUM LONG TERM ( ANNUAL- AVERAGE) AMBI ENT

CONCENTRATI ONS OF PCE ( AND OTHER TRACE CONTAM NANTS, TRI CHLORCETHYLENE AND CARBON TETRACHLORI DE)
WERE DEVELOPED. BASED ON EPA ESTI MATES OF CANCER RI SK LEVELS ASSCCI ATED W TH EXPCSURE TO

AMBI ENT CONCENTRATI ONS OF THESE CONTAM NANTS, SCAQVD CALCULATED THE MAXI MUM | NDI VI DUAL RI SK
ASSCCI ATED W TH EXPCSURE TO THE EM SSI ONS FROM THE Al R- STRI PPI NG SYSTEM5.  FOR RI CHWOCOD, THE
MAXI MUM | NDI VI DUAL CANCER RI SK WAS 6 X 10-7, WH LE FOR RURBAN HOMVES THE MAXI MUM | NDI VI DUAL
CANCER RI SK WAS 7 X 10-8. BOTH OF THESE RI SK ESTI MATES ARE BELOW THE 10-6 CANCER R SK LEVEL



BEI NG USED AS THE TARGET RI SK LEVEL FOR EXPCSURE TO PCE I N THE MJUTUALS DRI NKI NG WATER

THE Al R- STRI PPI NG SYSTEMS WOULD ALSO BE SUBJECT TO REQUI REMENTS OF THE CLEAN WATER ACT AS
ESTABLI SHED UNDER A NATI ONAL POLLUTANT DI SCHARGE ELI M NATI ON SYSTEM (NPDES) PERM T. THE CLEAN
WATER ACT | S ADM NI STERED BY THE LOS ANGELES REG ONAL WATER QUALI TY CONTROL BQOARD (RWXCB). THE
Al R- STRI PPI NG SYSTEM WOULD FALL UNDER NPDES REQUI REMENTS DUE TO THE PLANNED DI SCHARGE OF
WASTEWATER ASSOCI ATED W TH THE PERI CDI C ( APPROXI MATELY MONTHLY) DI SI NFECTI ON OF THE

Al R- STRI PPI NG TOAERS TO A NEARBY STCRM SEVER SYSTEM  THE DI SCHARGE WOULD ALSO COWVPLY W TH

REQUI REMENTS OF THE LOS ANGELES COUNTY DEPARTMENT OF PUBLI C WORKS WHI CH REGULATES DI SCHARCES TO
THE STORM SEVEER SYSTEM

THE Al R- STRI PPI NG SYSTEM WOULD ALSO BE SUBJECT TO REQUI REMENTS OF THE SANI TARY ENG NEERI NG
BRANCH (SEB) OF CALI FORNI A DHS, AS WELL AS THE PLANNI NG DEPARTMENT OF THE I TY OF EL MONTE. DHS
REQUI REMENTS | NVOLVE A MODI FI CATI ON TO THE MJUTUALS PRESENT WATER SUPPLY SYSTEM PERM T, AND

PRI MARI LY CONSI ST OF DHS APPROVAL OF THE MCDI FI CATI ON TO THE MJTUALS WATER SUPPLY SYSTEM  THE
G TY OF EL MONTE HAS REQUI REMENTS FOR CONDI TI ONAL USE PERM TS I N SI TUATI ONS WHERE

NON- RESI DENTI AL FACI LI TI ES ARE CONSTRUCTED | N A ZONED RESI DENTI AL AREA, SUCH AS WHERE THE
MJTUALS WELL SI TES ARE NOW CURRENTLY LOCATED.

CARBON ADSCRPTI ON -- THE CARBON ADSORPTI ON ALTERNATI VE WOULD TREAT PCE | N GROUNDWATER TO

DETECTI ON LEVEL (1 PPB) AND THEREBY ACH EVE THE MOST PROTECTI VE TECHNOLOGQ CALLY FEASI BLE CLEANUP
LEVEL. THE EXI STI NG CARBON ADSCRPTI ON SYSTEM CONCEPTUAL DESI GNS COULD MEET TH' S OBJECTI VE

W THCOUT ANY S| GNI FI CANT ADDI TI ONAL COST.

TH' S ALTERNATI VE | S SUBJECT TO THE SAME REQUI REMENTS AS | S THE Al R- STRI PPI NG ALTERNATI VE W TH
THE EXCEPTI ON OF THE SCAQVD REQUI REMENTS (S| NCE THE CARBON ADSCRPTI ON ALTERNATI VE WOULD | NVOLVE
NO EM SSIONS TO THE AIR). THEREFORE, DHS AND CI TY OF EL MONTE REQUI REMENTS WOULD APPLY, AS WELL
AS NPDES REQUI REMENTS AND LOS ANGELES COUNTY DEPARTMENT OF PUBLI C WORKS REQUI REMENTS. [N TH' S
CASE, HONEVER, THE WASTEWATER DI SCHARGE SUBJECT TO NPDES REQUI REMENTS |'S THE PERI CDI C BACKWASH
OF THE CARBON BEDS. CLEAN WATER | S FORCED THRQUGH THE BEDS TO ELI M NATE CHANNELI NG AND REDUCE
PACKI NG OF THE BEDS TO | MPROVE CARBON ADSCRPTI ON SYSTEM PERFORVANCE. THE BACKWASH WATER WOULD
THEN BE DI SCHARGED TO THE STCRM SEVER.  THI'S DI SCHARGE WOULD BE SUBJECT TO NPDES REQUI REMENTS,
AS VELL AS LOS ANGELES COUNTY DEPARTMENT OF PUBLI C WORKS REQUI REMENTS.

I N KEEPI NG W TH SARA PREFERENCE FOR USI NG TREATMENT TECHNCLOGQ ES THAT S| GNI FI CANTLY AND
PERVANENTLY REDUCES THE VOLUME, TOXICITY CR MBI LI TY OF CONTAM NANTS TO THE MAXI MUM EXTENT
PRACTI CABLE, THE SPENT CARBON WOULD BE REGENERATED FOR REUSE THROUGH HI GH TEMPERATURE

I NCI NERATION.  THI' S WOULD ESSENTI ALLY PERVANENTLY DESTROY THE CONTAM NANTS. | F THE SPENT CARBON
I'S DETERM NED TO BE A HAZARDOUS SUBSTANCE, | T WLL REQUI RE DI SPOSAL OR TREATMENT | N ACCORDANCE
W TH RCRA REGULATI ONS.

CONNECT TO MAD AND JO N W TH ANOTHER WATER COWMPANY -- THE PRI MARY REQUI REMENT AFFECTI NG THESE
TWO ALTERNATI VES WOULD BE THE DHS PUBLI C WATER SUPPLY PERM T REQUI REMENTS DUE TO THE

MODI FI CATI ON OF THE MUTUALS' PRESENT WATER SUPPLY SYSTEM  THE CONNECT TO MAD ALTERNATI VE,
HOMNEVER, WOULD ALSO BE SUBJECT TO CITY OF EL MONTE PLANNI NG DEPARTMENT REQUI REMENTS CONCERNI NG
THE CONSTRUCTI ON OF THE STORAGE RESERVO R CURRENTLY, THE STATE ACTION LEVEL OF 4 PPB OF PCE I S
THE LEVEL TO WH CH THE PUBLI C WATER SUPPLI ERS | N SAN GABRI EL AREAS 1-4 ARE OPERATI NG TO ACH EVE.
THE LT 1 PPB CONCENTRATI ON LEVEL, WH CH WOULD BE ACHI EVED UNDER THE CARBON ADSCRPTI ON

ALTERNATI VE, WOULD NOT NECESSARI LY BE ACH EVED BY CONNECTI NG TO ANOTHER WATER COVPANY.

BOTTLED WATER -- TH S ALTERNATI VE WOULD NOT BE SUBJECT TO ANY SPECI FI C REQUI REMENTS. W TH
REGARDS TO EPA' S PROPCSED MCL STANDARDS FOR OTHER VOLATI LE ORGANI C COVPOUNDS (AND LI KELY TO
APPLY TO A PCE MCL AS WELL), BOTTLED WATER |'S NOT CONS| DERED AN ACCEPTABLE PERVANENT MEANS COF
MEETI NG MCL REQUI REMENTS (50 FEDERAL REG STER, PG 46916), ALTHOUGH I T | S CONSI DERED AN
ACCEPTABLE | NTERI M MEASURE UNTI L PERVANENT MEANS OF MEETI NG THE MCL ARE | MPLEMENTED. THEREFCRE,
IN TH S SI TUATI ON WHERE THE | RM IS CONSI DERED AN | NTERI M REMEDY TO PROVI DE THE MUTUALS W TH
CLEAN WATER IN THE | NTERI M PERI OD UNTI L A COMPREHENSI VE REMEDI AL ACTI ON | S | MPLEMENTED, BOTTLED
WATER CAN BE CONSI DERED AN ACCEPTABLE | RM ALTERNATI VE | N ACCORDANCE W TH EPA' S PROPOSED MCL
STANDARDS FOR VOLATI LE CRGANI C COVPOUNDS.

#CR
VI. RECENT COMMUNI TY RELATI ONS ACTIVI Tl ES



BASED ON THE NEW | NFORVMATI ON REGARDI NG THE COSTS OF Al R- STRI PPI NG AND CARBON ADSCORPTI ON SYSTEMS
EPA PREPARED A DRAFT REPCRT, "REVI SED COST- EFFECTI VENESS ANALYSI S OF ALTERNATI VES FOR THE SAN
GABRIEL AREA 1 INITIAL REMEDI AL MEASURES.". TH S REPORT PROPCSED THAT EPA REVI SE | TS PREVI QUS
DECI SI ON SELECTI NG Al R- STRI PPI NG AS THE COST- EFFECTI VE ALTERNATI VE FOR THE SAN GABRI EL AREA 1
I'NITI AL REMEDI AL MEASURES AND NOW SELECT CARBON ADSORPTI ON AS THE COST- EFFECTI VE | RM

ALTERNATI VE. | N OCTOBER 1986, EPA RELEASED TH S DRAFT REPORT FCR PUBLI C REVI EW AND COMMVENT. A
FACT SHEET THAT SUMVARI ZED THE REPORT AND EPA' S PROPCSED ACTI ON WAS PREPARED AND DI STRI BUTED TO
EVERYONE ON THE SAN GABRI EL SI TES MAILING LIST. | N ADDI TION, EPA PROVI DED THE THREE MJTUALS
WTH CCPI ES OF THE FACT SHEET FOR DI STRI BUTI ON TO THEI R SHAREHOLDERS. COPI ES OF THE REPORT VERE
DI STRI BUTED TO CALI FORNI A DHS AND DI RECTLY TO THE THREE MJTUAL WATER COWMPANI ES AFFECTED. THE
REPORT WAS MADE AVAI LABLE AT THREE | NFORVATI ON REPCSI TORI ES THAT HAD BEEN PREVI QUSLY ESTABLI SHED
FOR TH' S PROJECT: 1) EL MONTE PUBLIC LI BRARY I N EL MONTE; 2) NORWOCD PUBLI C LI BRARY I N EL
MONTE; AND 3) EPA REG ON 9 OFFI CE I N SAN FRANCI SCO  THE FACT SHEET THAT WAS DI STRI BUTED
ANNCUNCED THE AVAI LABI LI TY OF THE REPCORT, THE LOCATI ON OF THE | NFORVATI ON REPCSI TORI ES, AND THE
SCHEDULED PUBLI C COMVENT PERI D WHI CH RAN FROM CCTOBER 10, 1986 TO OCTCBER 31, 1986.

A PUBLI C MEETI NG WAS NOT SCHEDULED DURI NG THE PUBLI C COWENT PERICD. | T WAS FELT THAT THE

I NTEREST LEVEL IN TH S PROPCSED ACTI ON DI D NOT WARRANT A PUBLI C MEETING LESS THAN TEN MEMBERS
OF THE PUBLI C ATTENDED THE DECEMBER 19, 1983 PUBLI C MEETI NG THAT WAS HELD TO ACCEPT COMVENTS ON
THE DECEMBER 1983 FOCUSED FEASI Bl LI TY STUDY. NO I NDI VI DUALS | N ATTENDANCE AT THAT MEETI NG CHCSE
TO MAKE AN ORAL STATEMENT OR TO SUBM T WRI TTEN COMMENTS AT THAT TIME. ONLY TWD PUBLI C COMMVENTS
WERE SUBM TTED DURI NG THE DECEMBER 1983 PUBLI C COMMENT PERICD. I N ADDI TI ON TO THE LACK CF

I NTEREST IN EPA' S PROPCSED PROJECT IN THE PAST, | T WAS ALSO KNOMN FROM MEETI NGS W TH THE
MJTUALS BQOARD MEMBERS THAT THE MJUTUALS SUPPORTED EPA' S PROPOSED CHANGE OF SELECTI ON OF REMEDY
FOR THE IRM THEREFORE, | T WAS DECI DED TO FOREGO THE SCHEDULI NG OF A PUBLI C MEETI NG UNLESS
REQUESTS FOR SUCH A MEETI NG WERE OBTAI NED FCR THE PUBLI C -- NO SUCH REQUESTS WERE RECEI VED. EPA
DI D OFFER TO SCHEDULE A MEETI NG FOR THE MUTUAL MEMBERS UPON REQUEST.

EPA RECEI VED TWO WRI TTEN COMMENTS DURI NG THE PUBLI C COMVENT PERI CD. ONE COMMVENTOR SUPPORTED THE
SELECTI ON OF THE ALTERNATI VE UNDER WH CH THE MUTUALS WOULD DI SSOLVE AND JO N ANCTHER WATER
COVPANY. THE SECOND COMVENTOR WHI LE STATI NG A PREFERENCE FOR THE CARBON ADSCRPTI ON ALTERNATI VE,
BELI EVED THAT Al R- STRI PPI NG TREATMENT | S THE MOST COST- EFFECTI VE ALTERNATI VE. EPA'S RESPONSE TO
THESE COMMVENTS |'S SUMVARI ZED | N THE ATTACHED RESPONSI VENESS SUMVARY.

I'N ADDI TION TO THE PUBLI C COMMENT PERI CD, EPA SPECI FI CALLY ASKED THE MUTUALS TO RESPOND TO EPA
W TH THEI R PREFERENCES REGARDI NG THE ALTERNATI VE | NI TI AL REMEDI AL MEASURES. BOTH RI CHWOCD AND
RURBAN HOVES MUTUAL WATER COMPANI ES PROVI DED LETTERS TO EPA STATI NG THAT THEY WERE | N AGREEMENT
W TH THE EPA PROPCSAL TO REVI SE THE SELECTI ON OF ALTERNATI VE FOR THE SAN GABRI EL AREA 1 IN TI AL
REMEDI AL MEASURES FROM Al R- STRI PPI NG TO CARBON ADSORPTI ON TREATMENT SYSTEMS.  THE PRESI DENT OF
HEMLOCK MUTUAL WATER COVPANY ADVI SED EPA THAT THE HEMLOCK BOARD OF DI RECTORS HAD DECI DED NOT TO
REQUEST THAT THE PROPCSED UPGRADE TO THEI R CARBON ADSCORPTI ON SYSTEM BE | MPLEMENTED, AND
THEREFORE, REQUESTED THAT THEY NOT BE | NCLUDED IN THE I NI TI AL REMEDI AL MEASURES PRQJIECT AT TH S
TI ME.

#CSS
VI 1. CURRENT STATUS OF THE MJUTUALS WATER SUPPLY

R CHWOOD MUTUAL WATER COVPANY

I'N JUNE 1985, THE PCE LEVEL IN RICHWOOD S NORTH WELL APPROACHED 100 PPB (AND ONE SAMPLE
COLLECTED BY THE MJUTUAL SHOMNED A CONCENTRATI ON OF 110 PPB PCE). BECAUSE THESE CONTAM NANT
LEVELS ARE APPROXI MATELY 25 TI MES THE STATE ACTI ON LEVELS, DHS MADE A DETERM NATI ON OF | MM NENT
OR SUBSTANTI AL ENDANGERVENT, PURSUANT TO SECTI ON 25358. 3 OF THE HEALTH AND SAFETY CODE, AND
FUNDED THE | NSTALLATI ON OF A TEMPCRARY EMERGENCY CONNECTI ON OF RI CHWOCD TO THE SAN GABRI EL
VALLEY WATER COVPANY (SGWAXC). SINCE THAT TIME, RICHWDOD S WELLS HAVE BEEN SHUT DOWN AND | TS
MEMBERS HAVE BEEN OBTAI NI NG THEI R WATER FROM SGWAC.  SGW\C ENTERED | NTO A TEMPORARY SERVI CE
AGREEMENT W TH RI CHWOOD THAT PROVI DED FOR SGWAC TO FURNI SH WATER TO R CHWOOD ON A TEMPCRARY
BASI S UNTI L THE WATER TREATMENT SYSTEM BEI NG CONSTRUCTED BY EPA WAS | NSTALLED AND | N OPERATI ON.
SGWC RESERVED THE RIGHT TO LIM T, CURTAIL, OR TERM NATE THE AGREEMENT AT I TS DISCRETION I F I N
I TS JUDGEMENT, | T DETERM NES THAT CONDI TIONS W THI N | TS WATER SYSTEM WARRANT SUCH LI M TATI ON,
CURTAI LMENT, OR TERM NATI ON. BECAUSE OF THE TEMPCRARY NATURE OF THE AGREEMENT AND I TS

| MPLEMENTATI ON ON THE ASSUVPTI ON THAT EPA WOULD CONTI NUE TO DESI GN AND | NSTALL A TREATMENT
SYSTEM I T IS RECOMWENDED TO CONTI NUE W TH THE | MPLEMENTATI ON OF THE | NI TI AL REMEDI AL MEASURES



FOR R CHWOCD MUTUAL WATER COMPANY AT THI'S TI ME

RURBAN HOVES MUTUAL WATER COVPANY

THE LAST TI ME RURBAN HOVES' WELLS WERE SAMPLED (1/31/85) BEFORE THE OCTCBER 1986 PUBLI C COMVENT
PERI OD ON EPA' S REVI SED COST- EFFECTI VENESS ANALYSI S, WELL NO. 1 SHOMNED A PCE CONCENTRATI ON COF
4.4 PPB, JUST ABOVE THE DHS ACTI ON LEVEL. TH S WELL HAS HAD A MAXI MUM PCE CONCENTRATI ON OF 54
PPB IN THE PAST. SINCE THE PUBLI C COWENT PERI OD, THE WELLS HAVE BEEN SAMPLED MONTHLY FOR THE
FI RST FI VE MONTHS OF 1987 AS PART OF THE ASSEMBLY BI LL 1803 SAMPLI NG PROGRAM CURRENTLY BEI NG
CONDUCTED BY THE MAIN SAN GABRI EL BASI N WATERVASTER.  ALL OF THE HI STORI CAL SAMPLI NG DATA FROM
RURBAN HOVES' WELLS THAT ARE | N THE CURRENT SAN GABRI EL REMEDI AL | NVESTI GATI ON FEASI BI LI TY STUDY
(RI/FS) DATABASE ARE LI STED I N TABLES 3 AND 4. PCE HAS NOT BEEN DETECTED AT ALL IN VELL NO. 2
IN 1987. THE LABORATORY HAS REPORTED VALUES OF PCE OF 0.68 - 1.14 PPB IN VELL NO 1 IN FIVE
SAMPLES COLLECTED IN 1987. TH S IS ESSENTI ALLY THE LIM T OF QUANTI FI CATI ON FOR PCE ANALYSI S.
AT TH S STACE IN THE SAN GABRI EL RI/FS, THE KNOM.EDGE OF THE SOURCES, EXTENT, AND CHARACTER OF
THE GROUNDWATER CONTAM NATI ON | S NOT DETAI LED ENOQUGH TO DETERM NE THE REASON FOR THI' S DRCP I N
CONTAM NATI ON LEVELS. THE | NFLUENCE OF OTHER WELLS PUVPING I N THE VICINITY OR CHANG NG WATER
LEVELS MAY HAVE AFFECTED CONTAM NANT M GRATI ON, OR A SLUG OF CONTAM NATI ON MAY HAVE PASSED
THROUGH THE RURBAN HOMES VELL FI ELD.

IT 1S RECOWENDED THAT | NI TI AL REMEDI AL MEASURES FOR THE RURBAN HOMES MUTUAL WATER COMPANY BE
NOT | MPLEMENTED AT TH' S TI ME SI NCE THE CONTAM NANT LEVELS HAVE REVAI NED STEADY AT THE LEVELS
RECOMMENDED AS THE PUBLI C HEALTH GOAL FCR THE | RM THROUGH THE FI RST HALF OF 1987. I T IS ALSO
RECOMMENDED, HOWEVER, THAT THE DESI GN AND PREPARATI ON OF Bl D DOCUMENTS FCR THE | RM FOR RURBAN
HOMES BE COWPLETED AT THIS TIME. THE REASON FOR TH S | S THAT THERE HAVE BEEN SEVERAL VELLS I N
THE SAN GABRI EL VALLEY THAT HAVE HAD CONTAM NANT LEVELS THAT HAVE FLUCTUATED FROM BELOW DHS
ACTI ON LEVELS TO LEVELS MJCH H GHER THAN DHS ACTI ON LEVELS. G VEN OUR LACK OF KNOALEDCGE CF THE
CHARACTER COF THE GROUNDWATER CONTAM NATION IN THE VI NI TY OF THE RURBAN HOVES VELLS, | T WOULD
BE PRUDENT TO HAVE THE DESI GN COVPLETED SO THAT | F REGULAR MONI TORI NG SHONS THE CONTAM NANT
LEVELS | NCREASI NG AGAI N OR | F OTHER | NVESTI GATI ONS DETERM NE THAT UPGRADI ENT CONTAM NATI ON
THREATENS THE WELLS, | MMVEDI ATE ACTI ON CAN BE TAKEN TO PROTECT PUBLI C HEALTH. TH S APPRCACH HAS
BEEN DI SCUSSED W TH THE PRESI DENT OF THE RURBAN HOVES BOARD COF DI RECTCRS, WHO HAD NO OBJECTI ONS
TO TH S APPROACH AND | NFORVED THE OTHER MEMBERS OF THE BQOARD OF DI RECTCRS.

HEM.OCK MUTUAL WATER COVPANY

HEMLOCK' S EXI STI NG CARBON ADSORPTI ON SYSTEM WAS DESI GNED | N 1983 AND BECAME OPERATI ONAL | N MARCH
1986. IT I'S CURRENTLY OPERATI NG AND | S TREATI NG WATER PUVPED FROM HEMLOCK' S TWD VELLS.

SAMPLI NG DATA FOR 1987 SHOW CONTAM NANT LEVELS IN HEMLOCK' S TWD WELLS RANG NG FROM LESS THAN 10
PPB PCE (| NCLUDI NG ONE ANALYSI S THAT CAME BACK NONDETECTABLE FOR PCE) TO AS H GH AS 150 PPB.

THE EXI STI NG CARBON ADSCORPTI ON SYSTEM HAS AN EMPTY BED CONTACT TI ME (EBCT) OF 5 M NUTES AT PEAK
FLON W TH PEAK FLOW LI M TED TO 360 GALLONS PER M NUTE. THE NORVAL DESI GN CRI TERI A EBCT FOR
CARBON ADSCRPTI ON SYSTEMS TREATI NG WATER CONTAM NATED W TH VOLATI LE ORGANI C COVPQUNDS | S 10- 15

M NUTES.

I T WAS PROPCSED TO UPGRADE HEMLOCK' S EXI STI NG SYSTEM TO THE DESI GN STANDARDS OF THE RI CHWOOD AND
RURBAN HOVES CARBON ADSORPTI ON SYSTEM CONCEPTUAL DESI GNS.  HEMLOCK | NFCRVED EPA THAT I T DI D NOT
W SH TO HAVE THE UPGRADE CF | TS EXI STI NG SYSTEM | MPLEMENTED AT TH' S TI ME. NEVERTHELESS IT IS
RECOMMENDED TO STI LL SELECT A COST- EFFECTI VE | RM ALTERNATI VE FOR HEMLCCK, BUT TO NOT | MPLEMENT
ITAT THS TIME | T WOULD BE | MPLEMENTED I N THE FUTURE ONLY I F IT IS DETERM NED THAT THERE ARE
PROBLEMS W TH THEI R PRESENT SYSTEM THAT MAKE | T NECESSARY TO | MPLEMENT THE | RM ALTERNATI VE I N
ORDER TO PROTECT PUBLIC HEALTH. THI'S WOULD ALLOW EPA TO TAKE MORE EXPEDI TI QUS ACTION I N THE
EVENT THAT ADDI TI ONAL ACTI ON TO PROTECT PUBLI C HEALTH | S NECESSARY.

#AE
VIII. COVPAR SON OF ALTERNATI VES

AS PREVI QUSLY DI SCUSSED, MJCH WORK HAS BEEN DONE TO FURTHER EVALUATE THE Al R- STRI PPI NG AND
CARBON ADSCRPTI ON ALTERNATI VES SI NCE THE RECORD CF DECI SI ON FOR THE SAN GABRI EL AREA 1 | RM WAS
APPROVED | N MAY 1984. TH S ADDI TI ONAL EVALUATI ON, ALONG W TH THE DEVELOPMENT OF MORE REFI NED
ESTI MATES OF THE AMOUNT OF WATER USED BY THE MJUTUALS, HAS LED TO COST ESTI MATES THAT ARE VERY
DI FFERENT FROM THOSE | DENTI FI ED I N THE RECORD OF DECI SION. I N ADDI TI ON, THERE HAS BEEN FURTHER
EVALUATI ON OF THE NON- COST FACTORS THAT SHOULD BE TAKEN | NTO ACCOUNT | N THE SELECTI ON OF AN | RM



ALTERNATI VE FOR | MPLEMENTATION. N TH' S SECTI ON, THE RELATI VE ADVANTAGES AND DI SADVANTACGES OF
THE | RM ALTERNATI VES THAT WERE CONS|I DERED ARE DI SCUSSED. THESE ADVANTAGES AND DI SADVANTACES ARE
ALSO SUMVARI ZED | N TABLE 2.

TREATMENT OF WELL DI SCHARGE W TH Al R- STRI PPI NG SYSTEM

TWO DI FFERENT CONFI GURATI ONS OF THE Al R- STRI PPI NG SYSTEM ALTERNATI VE WERE CONSI DERED. THE

Al R- STRI PPI NG CONFI GURATI ON THAT DCES NOT | NCLUDE AN | N- GROUND STCRAGE RESERVA R WAS THE SECOND
LONEST- COST ALTERNATIVE. TH S CONFI GURATI ON OF THE Al R- STRI PPI NG SYSTEM ALTERNATI VE | S THE | RM
ACTI ON ORI G NALLY SELECTED I N THE MAY 1984 RECORD OF DECI SION. ALTHOUGH TH S Al R- STRI PPI NG
SYSTEM CONFI GURATI ON HAS A LOAER OVERALL COST THAN THE CONFI GURATI ON THAT | NCLUDES THE

RESERVAO R, | T WAS DETERM NED DURI NG THE PRE- DESI GN STUDY PREPARED BY CH2M HI LL (CH2M HI LL, 1984)
THAT TH' S CONFI GURATI ON (W THOUT A STORACE RESERVAO R) COULD HAVE POTENTI ALLY SERI QUS PROBLEMS
REGARDI NG THE RELI ABI LI TY OF THE SYSTEM THE CONSTANT CYCLI NG ON AND OFF CF THE SYSTEM COULD
CAUSE EXCESSI VE EQUI PMENT WEAR.  ALSO, TH S CONFI GURATI ON WOULD REQUI RE A M CROPROCESSOR CONTRCL
SYSTEM TO CONTRCL THE CYCLI NG OF THE SYSTEM THE MJTUALS PRESENTLY HAVE NO EXPERI ENCE | N
OPERATI NG A COWPLEX CONTROL SYSTEM

I'N ADDI TION, TH' S CONFI GURATI ON MAY CAUSE SEVERAL NEGATI VE | MPACTS ON THE MUTUALS AND THE
SURROUNDI NG COWUNI TY.  THESE | MPACTS | NCLUDE: 1) POTENTI AL NO SE PROBLEMS ASSCOCI ATED W TH NEAR
24- HOUR OPERATI ON OF THE Al R- STRI PPI NG TONERS; 2) POSSI BLE FREQUENT PONER SURGES AND DI SRUPTI ONS
CAUSED BY THE CONSTANT CYCLI NG ON AND OFF OF ELECTRI CAL EQUI PMENT ASSCCI ATED W TH THE TREATMENT
SYSTEM AND 3) A MAJOR CHANGE | N THE WAY THE MUTUALS OPERATE THEI R WATER SYSTEMS S| NCE THEY
PRESENTLY HAVE NO EXPERI ENCE | N OPERATI NG A COVWPLEX WATERWORKS SYSTEM

BY I NCLUDI NG A STORAGE RESERVAO R IN THE Al R- STRI PPI NG SYSTEM THE POTENTI AL FOR PROBLEMS
CONCERNI NG SYSTEM RELI ABI LI TY | S REDUCED, WHI LE THE OTHER ADVERSE | MPACTS ON THE MJUTUALS AND
SURROUNDI NG COVMMUNI TY ARE ALSO M Tl GATED. THE | NCLUSI ON OF A STORAGE RESERVA R HONEVER,

I NCREASES THE 5- YEAR COST OF AIR-STRIPPING TO THE PONT WHERE I T IS H GHER | N COST THAN EVERY
ALTERNATI VE EXCEPT FOR PROVI DI NG BOTTLE WATER TO THE MJTUALS. ALSO, CONSTRUCTI ON OF A 60, 000
GALLON STORACGE RESERVAO R AT THE MJUTUALS' WELL SITES WOULD BE DI FFI CULT DUE TO THE LIM TED SI TE
AREA AVAI LABLE, PARTI CULARLY AT RICHWOCD S VELL SITE. EXCAVATI ON OF THE RESERVAO R WOULD BE A
MAJOR OPERATI ON THAT WOULD HAVE A LARCGE EFFECT ON THE NEI GHBORI NG LANDOMERS SI NCE THE
CONSTRUCTI ON WOULD HAVE TO BE STAGED ON THE ADJACENT LOTS.

THERE ARE TWD ADVANTACGES THAT ARE COWMON TO BOTH Al R- STRI PPI NG CONFI GURATI ONS.  FI RST,

Al R- STRI PPI NG HAS THE LOMEST ANNUAL COST ( Q&M PLUS | NCREASED WATER COSTS) OF ALL THE

ALTERNATI VES. ALSO, THE ANNUAL COST |'S NOT AS SENSITI VE TO THE LEVEL OF SYSTEM SECOND, THE

Al R- STRI PPI NG TREATMENT SYSTEM HAS THE ADVANTAGE OF ACTUALLY BEG NNI NG TO CLEAN THE CONTAM NATED
GROUND WATER THAT IS PRESENT. THUS, IT IS CONSI STENT WTH A LONG TERM GOAL OF RESTORI NG THE
AQUI FER TO AN UNCONTAM NATED STATE AND ENSURES THAT AT LEAST IN THE AREA OF | NFLUENCE OF THE
MJTUALS WELLS, THE CONTAM NATI ON W LL NOT CONTI NUE TO M GRATE, THEREBY POTENTI ALLY AFFECTI NG
OTHER WELLS. OF COURSE, THERE IS ALSO A SVALL PGSSI BI LI TY THAT CONTI NUI NG TO PUWP THE GROUND
WATER COULD DRAW POCKETS COF HI GHLY CONTAM NATED GROUND WATER TOMRD EXI STI NG VELLS, HOMNEVER, THE
EFFECT OF THE PUVPI NG CANNOT BE PREDI CTED DEFI NI TI VELY AT THI S TI ME SI NCE THE EXTENT OF

CONTAM NATI ON HAS NOT BEEN ENTI RELY DEFI NED.

BOTH CONFI GURATI ONS OF Al R- STRI PPI NG ALSO SHARE SEVERAL DI SADVANTAGES, AS WELL. ONE

DI SADVANTACE | S THE SI ZE OF THE SYSTEMS AND | TS ASSCOCI ATED VI SUAL | MPACT. THE STRI PPI NG TONERS
WOULD BE APPROXI MATELY 30-35 FEET TALL, AND THEREFORE, WOULD STAND CQUT | N A RESI DENTI AL

NEI GHBORHOCD OF PREDOM NANTLY SI NGLE- STOCRY BUI LDI NGS. | F CONTAM NANT CONCENTRATI ONS EXCEED THE
MAXI MUM DESI GN CONCENTRATI ONS, THE Al R- STRI PPI NG SYSTEM NMAY NOT MEET THE PUBLI C HEALTH OBJECTI VE
OF THE | RM W THOUT MCDI FI CATI ON OF THE SYSTEM Al R- STRI PPI NG WOULD ALSO NOT BE EFFECTI VE | F
OTHER, NONVOLATI LE ORGANI C COVPOUNDS (VOC) ARE PRESENT I N THE GROUND WATER.  BASED ON THE
RESULTS OF EPA, STATE, AND LOCAL WATER AGENCY SAMPLI NG HOWEVER, | T APPEARS THAT ONLY VOC
CONTAM NATI ON |'S PREVALENT | N SAN GABRI EL AREA 1. ANOTHER DI SADVANTACE IS THAT Al R- STRI PPI NG
SYSTEMS WOULD EM T MEASURABLE AMOUNTS OF PCE | NTO THE ATMOSPHERE. THI S IS A POTENTI AL CONCERN
SI NCE THE LOCATION OF THE WELLS IS IN THE H GHLY PCLLUTED SOQUTH COAST AIR QUALITY BASIN. AS
PREVI QUSLY DI SCUSSED, SCAQVD MODELI NG OF THE EM SSI ONS CONCLUDED THAT THE MAXI MUM | NDI VI DUAL
CANCER RI SK LEVELS ASSCCI ATED WTH THE AIR EM SSI ONS FROM THE Al R- STRI PPI NG TONERS WOULD BE LESS
THAN THE 10-6 CANCER RI SK LEVELS ON WH CH THE PUBLI C HEALTH CBJECTI VE FOR DRI NKI NG WATER I N THE
IRM S BASED. HOMNEVER, THERE IS A NON-ZERO RISK (6 X 10-7) ASSOCI ATED WTH THE Al R EM SSI ONS
VWH CH MAY BE OF CONCERN TO THE COMMUNI TY SI NCE THE TREATMENT SYSTEMS WOULD BE CONSTRUCTED I N THE



M DDLE OF RESI DENTI AL NEI GHBORHOCDS.  FI NALLY, A MAJOR DI SADVANTACGE OF THE Al R- STRI PPI NG
ALTERNATIVE | S THAT I T WOULD HAVE A NEGATI VE | MPACT ON THE AFFECTED COWUN TY DUE TO THE
ESTI MATED | NCREASE | N THE AVERACE HOUSEHOLD WATER BI LL OF 140- 180% FOR THE MJUTUALS MEMBERS.

ANOTHER DI SADVANTAGE W TH THE Al R- STRI PPI NG SYSTEMS ARE THAT THE EXI STI NG CONCEPTUAL DESI GNS
(AND THE ASSOCI ATED COST ESTI MATES) AS DESCRI BED IN THE 1986 PRE- DESI GN STUDI ES, ARE BASED ON A
CLEANUP GOAL CF 4 PPB FOR PCE. | N ORDER TO TREAT GROUNDWATER TO THE DETECTION LIMT OF 1 PPB
(WH CH APPROACHES THE 10-6 CANCER RI SK LEVEL OF 0.7 AS STATED I N THE EPA DRAFT HEALTH ADVI SCRY
FOR PCE), THE Al R-TO WATER RATI O WOULD NEED TO BE | NCREASED BY UP TO 20% | N ADDI TION, THE
PACKI NG DEPTH OF THE TOAERS WOULD PRCBABLY HAVE TO BE | NCREASED BY 15-20 FEET. AS A RESULT, THE
CAPI TAL COSTS WOULD BE Sl GNI FI CANTLY H GHER THAN CURRENTLY ESTI MATED AND THE POWNER COSTS WOULD

I NCREASE DURI NG GPERATI ON.

FI NALLY, A LAST DI SADVANTAGE | S THAT THE Al R- STRI PPl NG ALTERNATI VE JUST TRANSFERS THE

CONTAM NANTS FROM WATER TO AIR, AND THUS, DCES NOT MEET THE SARA PREFERENCE FCR USI NG TREATMENT
TECHNOLOG ES THAT WOULD SI GNI FI CANTLY AND PERVANENTLY REDUCE THE VOLUME, MOBILITY, AND TOXIA TY
OF CONTAM NANTS TO THE MAXI MUM EXTENT PRACTI CABLE.

JON WTH ANOTHER WATER COVPANY

OF THE OTHER POTENTI AL ALTERNATI VES, ALTERNATIVE 4 -- JON WTH ANOTHER WATER COWPANY -- HAS THE
LONEST OVERALL COST. THI S ALTERNATI VE, HONEVER, CANNOT BE | MPLEMENTED UNLESS THE MJTUALS VOTE
TO DI SSOLVE AS | NDEPENDENT WATER COVPANI ES AND TRANSFER THEI R WATER RI GHTS TO THE SAN GABRI EL
VALLEY WATER COVPANY. WHEN THI S ALTERNATI VE WAS PRESENTED TO THE MUTUALS AS A POTENTI ALLY

COST- EFFECTI VE | RM AFTER COVPLETI ON OF THE FFS, THE MJUTUALS SHAREHOLDERS VOTED TO REMAI N

| NDEPENDENT. THEREFORE, THOUGH THI S ALTERNATIVE | S A LOW COST AND EFFECTI VE ALTERNATIVE, I T
CANNOT BE | MPLEMENTED.

ALSO, AS WAS DI SCUSSED I N SECTION V., ALTHOUGH THE OTHER ALTERNATI VES WOULD UNDER MOST

CONDI TI ONS ATTAIN THE PROPOSED RMCL OF 0 FOR PCE I N THE WATER BEI NG DELI VERED TO THE MJTUALS,
TH' S ALTERNATI VE POTENTI ALLY WOULD NOT. THIS IS DUE TO THE FACT THAT THE SAN GABRI EL VALLEY
WATER COVPANY CURRENTLY HAS SEVERAL CONTAM NATED VELLS AND MUST TREAT SOVE WATER OR BLEND CLEAN
AND CONTAM NATED WATER TO ENSURE THAT ALL WATER DELI VERED TO CUSTOVERS MEETS THE PUBLI C HEALTH
OBJECTIVE OF THE IRM OF 4 PPB (EQUAL TO THE DHS "ACTION LEVEL"). THEREFORE, WHILE TH' S
ALTERNATI VE WOULD DEFI NI TELY MEET THE PUBLI C HEALTH OBJECTIVE OF THE IRM | T MAY NOT ATTAIN THE
HEALTH BASED GOAL FOR DRI NKI NG WATER QUALI TY AS | DENTI FI ED I N THE PROPCSED RMCL FOR PCE. IN
ADDI TI ON, UNLI KE THE TREATMENT ALTERNATI VES, Al R-STRI PPI NG AND CARBON ADSCORPTI ON, UNDER THI S
ALTERNATI VE NO STEPS WOULD BE TAKEN TO REMOVE THE CONTAM NANTS FROM THE GROUND WATER, THEREBY
ALLON NG THE CONTAM NATI ON TO CONTI NUE TO M GRATE VH LE THE MUTUALS WELLS ARE SHUT DOM.

IN ADDI TION, TH' S ALTERNATI VE WOULD HAVE THE ADVERSE | MPACT ON THE AFFECTED COMMUNI TY COF RAI SI NG
THE AVERAGE WATER BI LL OF THE MUTUALS MEMBERS BY AN ESTI MATED 170-220% | T WOULD ALSO BE

| RREVOCABLE, | N THAT ONCE THE MJTUALS ARE TAKEN OVER BY ANOTHER WATER COWPANY, THE SI TUATION IS
PERVANENT. THUS, THROUGH A CONTAM NATI ON PROBLEM THAT WAS NO FAULT OF THEI R OAN, THE MJTUALS
MEMBERS WOULD FACE H GHER WATER BI LLS I N PERPETU TY EVEN | F CONTAM NATI ON LEVELS I N THEI R VELLS
WERE TO BE REDUCED DRASTI CALLY BY FUTURE REMEDI AL ACTI ONS AND/ OR CONTAM NANT M GRATI O\

BOTTLED WATER

PROVI DI NG BOTTLED WATER TO THE MJTUALS | S THE H GHEST COST ALTERNATI VE. TH' S ALTERNATI VE HAS A
5- YEAR COST OF MORE THAN THREE Tl MES THE NEXT HI GHEST COST ALTERNATIVE. | T WOULD ALSO BE LESS
EFFECTI VE THAN THE OTHER ALTERNATI VES SINCE | T WOULD BE PROVI DED ONLY FCR COOKI NG AND DRI NKI NG
VWH LE THE MJUTUALS' MEMBERS COULD STILL BE EXPCSED TO PCE WHI LE BATHING SINCE I T COSTS MORE AND
WOULD BE LESS EFFECTI VE THAN THE OTHER ALTERNATIVES, I T IS NOT A COST- EFFECTI VE ALTERNATI VE.

CONNECTI ON TO THE METRCOPQOL| TAN WATER DI STRI CT

THE REMAI NI NG TWD ALTERNATI VES ( CONNECTI ON TO MAD AND CARBON ADSCRPTI ON) BOTH HAVE APPROXI MATELY
THE SAME 5- YEAR COST, APPROXI MATELY 15-20% BELOW THE 5- YEAR COST OF THE Al R- STRI PPI NG SYSTEM
CONFI GURATI ON THAT | NCLUDED THE STORAGE RESERVAO R ALTHOUGH CONNECTI NG TO MAD WOULD EFFECTI VELY
MEET THE PUBLI C HEALTH OBJECTI VE OF THE | RM THERE ARE SEVERAL DI SADVANTAGES TO | MPLEMENTI NG

TH' S ALTERNATI VE. FIRST, THE H GH COST OF WATER FROM MAD WOULD HAVE A LARGE | MPACT ON THE
MJTUALS MEMBERS. TH' S ALTERNATI VE WOULD LEAD TO AN | NCREASE | N THE AVERAGE HOUSEHOLD S WATER



Bl LL OF FROM 140% 200% THE WATER BI LLS WOULD PROBABLY | NCREASE FURTHER BECAUSE, ALTHOUGH
CONSTANT ANNUAL COSTS WERE ASSUMED | N THE COST ESTI MATES FOR THI' S ALTERNATI VE BASED ON MAD' S
CURRENT WATER PRI CES, THE COST OF MAD WATER IS EXPECTED TO RI SE 10% PER YEAR OVER THE NEXT 5
YEARS.

SECOND, THE ACTUAL CAPI TAL COST OF | MPLEMENTI NG TH S ALTERNATI VE MAY BE H GHER THAN ESTI MATED.
THE UNCERTAI NTY I N CAPI TAL COST FOR TH S ALTERNATI VE | S GREATER THAN THE OTHER ALTERNATI VES
BECAUSE THE ESTI MATE WAS MADE W THOUT A PARTI CULAR LOCATI ON (WH CH WOULD BE AWAY FROM THE
MJTUALS WELL SITES) FOR THE STORAGE RESERVA R | DENTI FI ED. FACTORS SUCH AS VAR ANCE | N LAND
COSTS, DI STANCE TO THE MAD AQUEDUCT AND THE MUTUALS DI STRI BUTI ON SYSTEMS, EASE OF OBTAI NI NG
EASEMENTS FCR Pl PELI NE CONSTRUCTI ON, AND SI TE CHARACTERI STI CS COULD ALL AFFECT THE FI NAL

| MPLEMENTATI ON COSTS.

TH RD, ANOTHER DI SADVANTAGE OF TH S ALTERNATIVE IS THAT IT IS LI KELY THAT MORE TI ME WLL BE
REQUI RED TO | MPLEMENT THI' S REMEDY. Al R- STRI PPI NG OR CARBON ADSCRPTI ON SYSTEMS CAN PROBABLY BE
DESI GNED AND CONSTRUCTED | N APPROXI MATELY 8 MONTHS.  TO CONNECT THE MJUTUALS TO MAD WOULD
PROBABLY TAKE OVER A YEAR SINCE THE RESERVA R S| TE WOULD HAVE TO BE LOCATED, NEGOTI ATI ONS OVER
THE PRI CE OF THE PROPERTY CONDUCTED, TITLE CLOSURE WOULD HAVE TO TAKE PLACE, EASEMENTS FOR

Pl PELI NE CONSTRUCTI ON WOULD HAVE TO BE OBTAI NED, AND THEN FI NALLY THE DESI GN AND CONSTRUCTI ON CF
THE WATERWORKS FACI LI TIES COULD OCCUR

FOURTH, AS WTH THE ALTERNATI VE OF JO NI NG W TH ANOTHER WATER COVPANY, UNDER THI S ALTERNATI VE NO
STEPS WOULD BE TAKEN TO REMOVE THE CONTAM NANTS FROM THE GROUND WATER, THEREBY ALLOW NG THE
CONTAM NATI ON TO CONTI NUE TO M GRATE WH LE THE MUTUALS WELLS ARE SHUT DOM.

TREATMENT OF WELL DI SCHARGE W TH CARBON ADSORPTI ON

THE REMAI Nl NG ALTERNATI VE, CARBON ADSORPTI ON, HAS A 5- YEAR COST APPROXI MATELY EQUAL TO THE COST
OF CONNECTI NG THE MUTUALS TO MAD. | T |'S APPROXI MATELY 15% MORE COSTLY THAN THE Al R- STRI PPI NG
CONFI GURATI ON THAT DOES NOT | NCLUDE THE STORAGE RESERVO R BUT 15% LESS COSTLY THAN

Al R STRI PPI NG WHEN THE STORAGE RESERVOI R |'S | NCLUDED. A CARBON ADSORPTI ON TREATMENT SYSTEM HAS
SEVERAL NON- COST ADVANTAGES. | TS | NSTALLATI ON SMALL WELL SI TES WOULD BE EASI ER THAN | NSTALLI NG
THE Al R STRI PPI NG SYSTEM W TH THE | N- GROUND RESERVO R SI NCE THE EXCAVATI ON NECESSARY WOULD BE
MUCH LESS. ALTHOUGH Rl CHWOOD' S CARBON ADSORPTI ON SYSTEM (AND ONE OF THE HEMLOCK SUBALTERNATI VE
SYSTEMS) WOULD REQUI RE EXCAVATI ON TO | NSTALL THE BACKWASH SYSTEM THE EXCAVATI ON WOULD BE MUCH
LESS | N\VOLVED SI NCE THE S| ZE OF BACKWASH STORAGE |'S ONLY 14, 000 GALLONS AS COMPARED TO THE

60, 000 GALLON STORAGE RESERVO R PLANNED FOR THE Al R- STRI PPI NG SYSTEM (W TH STORAGE RESERVA R).

| T WOULD, HOWEVER BE MORE DI FFI CULT TO | NSTALL THAN THE Al R- STRI PPl NG ALTERNATI VE THAT DOES NOT
| NCLUDE THE RESERVO R STORAGE. CARBON ADSORPTI ON ALSO OFFERS POTENTI AL PUBLI C HEALTH ADVANTAGES
SINCE | T CAN REMOVE A W DE SPECTRUM OF ORGANI C POLLUTANTS | N ADDI TION TO PCE.  IN ADDITION, | F
CONTAM NANT LEVELS RI SE ABOVE THE DES|I GN CONCENTRATI ON LEVELS, A CARBON ADSORPTI ON SYSTEM SHOULD
STILL BE ABLE TO ADEQUATELY REMOVE THE CONTAM NANTS ( ALTHOUGH OPERATI NG COSTS MAY | NCREASE
ACCORDI NGLY). THI'S I'S POTENTI ALLY A MAJOR ADVANTAGE G VEN THE FACT THAT THE PLUVE OF GROUND
WATER CONTAM NATI ON | N SAN GABRI EL AREA 1 |'S NOT COMPLETELY CHARACTERI ZED AND POCKETS OF HI GH
CONTAM NATI ON OR MULTI PLE CONTAM NANTS MAY NOT HAVE BEEN | DENTI FI ED YET. | N ADDITION, THE
CURRENT CARBON ADSORPTI ON DES| GN CAN TREAT THE WATER DOWN TO THE DETECTION LIM T OF PCE (1 PPB),
THEREBY ESSENTI ALLY MEETI NG THE 10-6 CANCER RI SK LEVEL FOR PCE AS STATED | N THE EPA DRAFT HEALTH
ADVI SORY W THOUT ANY MODI FI CATI ON OF THE SYSTEM AND AT ESSENTI ALLY NO CR M NI MAL ADDI TI ONAL COST
(THE CARBON MAY HAVE TO BE RECHARGED SLI GHTLY MORE OFTEN TO MAI NTAIN THE 1 PPB LEVEL | N EFFLUENT
WATER) .

THE CARBON ADSCORPTI ON ALTERNATI VE HAS SEVERAL | MPORTANT ADVANTAGES REGARDI NG THE EXPECTED

I MPACTS ON THE AFFECTED COVMUNI TY. A CARBON ADSORPTI ON SYSTEM W LL HAVE LESS POTENTI AL FOR
CREATI NG A NO SE PROBLEM IN THE COVWUNI TY THAN THE Al R- STRI PPI NG ALTERNATI VE ( ALTHOUGH NEW
BOOSTER PUWPS W LL | NCREASE THE NO SE SOVEWHAT). AS A SMALLER SYSTEM THERE WLL BE LESS VI SUAL
I MPACT IN A COWUN TY OF SI NGLE- STORY RESI DENTI AL HOVES | F CARBON ADSCRPTION | S | MPLEMENTED

I NSTEAD OF Al R-STRIPPI NG FINALLY, BECAUSE OF THE | NTENTI ON OF DHS TO | MPLEMENT THE PROVI SI ONS
OF SB 1063, THERE WLL BE NO ADVERSE FI NANCI AL | MPACT ON THE MJTUALS' MEMBERS FROM

| MPLEMENTATI ON OF THE CARBON ADSCRPTI ON ALTERNATI VE SI NCE DHS W LL PROVI DE FUNDI NG FOR SYSTEM
M

THE PRI MARY DI SADVANTACGE OF CARBON ADSCORPTI ON |'S THAT I TS ANNUAL COSTS ARE SI GNI FI CANTLY H GHER
THAN ANY OF THE OTHER ALTERNATI VES ( EXCEPT BOTTLED WATER). THIS IS A DI SADVANTACE | F THE | RM



ALTERNATI VE | S OPERATED BEYOND THE ESTI MATED FI VE YEARS BEFCORE A COVPREHENSI VE REMEDI AL ACTI ON
I'S | MPLEMENTED FOR SAN GABRI EL AREA 1. THE FOLLOW NG TABLE PRESENTS THE OVERALL COSTS | F 20
YEARS | S USED AS THE PRQJECT LI FE | NSTEAD OF 5 YEARS (20 YEARS CAN BE CONSI DERED THE DESI GN LI FE
OF THE TREATMENT SYSTEM EQUI PIVENT) .

TVENTY YEAR PRESENT WORTH COSTS ASSOCI ATED
W TH SELECTED | RM ALTERNATI VES

20- YEAR PRESENT

WORTH O8&M
OR | NCREASED 20- YEAR
ALTERNATI VES CAPI TAL COSTS VWATER COSTS PRESENT WORTH COSTS
Al R- STRI PPI NG $ 2,833,000 $ 978,000 $ 3,811, 000
(W TH STORAGE
RESERVA R)
Al R- STRI PPI NG $ 1,949, 000 $ 978,000 $ 2,927,000
(W THOUT STORAGE
RESERVA R)
CARBON $ 1,616,000- (1) $ 2,396,000- (1) $ 4,073,000- (1)
ADSORPTI ON 1,772, 000 2, 581, 000 4,197, 000
CONNECT W TH $ 2,135, 000 $ 1,181, 000 $ 3,316, 000
MAD

1) THE RANGE OF COST Fl GURES REPRESENTS THE DI FFERENCE | N TOTAL COSTS
FOR ALL THREE MUTUALS DEPENDI NG ON WH CH SUBALTERNATI VE METHOD OF
UPGRADI NG HEMLCCK' S EXI STI NG CARBON ADSCRPTI ON SYSTEM | S | MPLEMENTED;
THE TOTAL COST FI GURE DCES NOT EQUAL THE SUM OF THE RANCGES G VEN FOR
CAPI TAL AND O&M COSTS BECAUSE THE HEMLOCK SUBALTERNATI VES W TH H GHER
CAPI TAL COSTS HAVE LONER Q&M COSTS.

AS CAN BE SEEN FROM THE TABLE, ON A TVENTY- YEAR BASI S, THE COST OF CARBON ADSCORPTION IS 9%

H GHER THAN THE COST OF THE Al R- STRI PPI NG CONFI GURATI ON THAT | NCLUDES A STORAGE RESERVAO R, 25%
H GHER THAN THE COST OF CONNECTI NG TO THE MAD (ALTHOUGH THI'S |'S BASED ON THE H GHLY UNLI KELY
ASSUMPTI ON OF A CONSTANT COST FOR MAD WATER OVER 20 YEARS), AND 40% H GHER THAN THE

Al R- STRI PPI NG CONFI GURATI ON THAT DCES NOT | NCLUDE A STORACE RESERVA R

ANOTHER DI SADVANTAGE OF THE CARBON ADSCRPTI ON ALTERNATI VE |'S THAT THERE WLL BE A SVALL AMOUNT
OF AIR EM SSI ONS ASSCCI ATED W TH THE REGENERATI ON COF THE CARBON AT THE CARBON RECYCLER S
REGENERATI ON FACI LI TY. THE AMOUNT OF EM SSI ONS, HOWEVER, WOULD BE SUBSTANTI ALLY LESS THAN THE
EM SSI ONS ASSCCI ATED W TH THE Al R- STRI PPI NG ALTERNATI VE, SINCE THEY WLL BE CONTROLLED AT THE
RECYCLER S FACILITY. ALSO BY USING H GH TEMPERATURE | NCI NERATI ON TO REGENERATE THE CARBON FOR
REUSE, THI S ALTERNATI VE MEETS THE SARA PREFERENCE FOR USI NG TO THE MAXI MUM EXTENT PRACTI CABLE
TREATMENT TECHNCLOGQ ES THAT S| GNI FI CANTLY AND PERVANENTLY REDUCES THE VOLUME, MOBILITY, AND
TOXI G TY OF CONTAM NANTS, AS THE REGENERATI ON PROCESS ESSENTI ALLY PERVANENTLY DESTROYS THE
CONTAM NANTS TRAPPED | N THE SPENT CARBON.

#RA
I X. RECOMMVENDED ALTERNATI VE

SARA, | N ADDI TI ON TO SECTI ON 300. 68(1) OF THE NATI ONAL OONTI NGENCY PLAN (40 CFR PART 300),

DEFI NES THE APPROPRI ATE EXTENT OF REMEDI AL ACTI ON.  REMEDI ES MJUST BE PROTECTI VE OF HUVAN HEALTH
AND THE ENVI RONMVENT. REMEDI ES THAT ATTAI N OR EXCEED APPLI CABLE OR RELEVANT AND APPRCPRI ATE
REQUI REMENTS ARE PROTECTI VE. THE SELECTED REMEDY MUST ALSO BE COST- EFFECTI VE;, THAT IS, |IT MJST
CONFER A LEVEL OF PROTECTI ON THAT CANNOT BE ACHI EVED BY LESS COSTLY ALTERNATIVES. SARA
EXPRESSES A PREFERENCE FOR TREATMENT THAT PERVMANENTLY AND S| GNI FI CANTLY REDUCES VOLUME,

TOXIC TY, OR MOBILITY OF CONTAM NANTS TO THE NMAXI MUM EXTENT PRACTI CABLE.

TH S REVI SED COST- EFFECTI VENESS ANALYSI S HAS SUMVARI ZED THE ADDI Tl ONAL EVALUATI ON OF COST



ESTI MVATES AND OTHER NON- COST FACTORS CONCERNI NG POTENTI AL | RM ALTERNATI VES THAT HAS OCCURRED
SINCE THE | RM RECORD OF DECI SI ON WAS SIGNED IN MAY 1984. ON THE BASIS OF TH S EVALUATI O\, EPA
HAS DETERM NED THAT THE NMAY 1984 DECI SI ON SELECTI NG Al R- STRI PPI NG AS THE COST- EFFECTI VE
ALTERNATI VE BE REVI SED, AND THAT CARBON ADSORPTI ON BE SELECTED AS THE COST- EFFECTI VE | RM
ALTERNATI VE, | NCLUDI NG THE UPGRADE TO HEMLOCK' S CURRENT CARBON ADSCRPTI ON SYSTEM

THERE ARE THREE ALTERNATI VES WTH A TOTAL 5- YEAR COST BELOW THAT OF CARBON ADSCRPTI ON.  THE
LONEST COST ALTERNATI VE (JO N WTH ANOTHER WATER COVPANY), HOWEVER, HAS BEEN DETERM NED TO BE

I NSTI TUTI ONALLY | NFEASI BLE BECAUSE THE MUTUALS WOULD NOT APPROVE I T. THE NEXT LOAEST COST
ALTERNATI VE, AN Al R- STRI PPI NG SYSTEM THAT DOES NOT | NCLUDE A STCRAGE RESERVA R HAS POTENTI AL
RELI ABI LI TY PROBLENMS, AND COULD CAUSE SEVERAL ADVERSE | MPACTS ON THE AFFECTED COMMUNITY. THE
TH RD LOAEST COST ALTERNATI VE, CONNECT TO MAD, 1S VI RTUALLY EQUAL | N COST TO CARBON ADSCRPTI ON
WHEN TAKI NG | NTO ACCOUNT THE ACCURACY OF THE COST ESTI MATES ( THE ESTI MATED COST OF CARBON
ADSORPTION IS WTHI N 3-8% OF THE ESTI MATED COST OF CONNECTI NG TO MAD). OF THESE LOWNER COST
ALTERNATI VES AND THE REVAI NI NG ALTERNATI VES, HOAEVER, CARBON ADSCRPTI ON HAS A BETTER BALANCE OF
ADVANTAGES TO DI SADVANTAGES AS FAR AS NON- COST FACTORS ARE CONCERNED. THE PRI MARY ADVANTACES OF
THE CARBON ADSCORPTI ON ALTERNATI VE ARE:

. MORE PROTECTI VE OF PUBLI C HEALTH SINCE I T CAN TREAT TO THE DETECTION LIM T OF PCE
(W THOUT ANY ADDI TI ONAL COST, UNLIKE THE Al R- STRI PPI NG DESI GN WH CH WOULD HAVE TO BE
MODI FI ED TO ACH EVE THAT LEVEL OF TREATMENT) AND WLL ENTAIL M N MAL Al R EM SSI ONS
OF PCE (AT A THERVAL REGENERATION FACILITY). ALSO CARBON ADSCRPTI ON CAN
EFFECTI VELY TREAT CONTAM NANT LEVELS MJUCH H GHER THAN PREVI OUSLY FOUND I N THE
MJTUALS WELLS AND CAN REMOVE OTHER NON- VOC CRGANI CS | F THEY CONTAM NATE THE WELLS.
THESE LATTER ADVANTAGES ARE POTENTI ALLY SI GNI FI CANT DUE TO OUR LACK OF DEFI NI TI VE
KNONLEDCGE REGARDI NG THE SOURCES, EXTENT, AND CHARACTER OF THE SAN GABRI EL VALLEY
GROUNDWATER CONTAM NATI ON AT THI'S EARLY STAGE OF THE REMEDI AL | NVESTI GATI ON
FEASI BI LI TY STUDY.

. MEETS SARA PREFERENCE FOR USE OF TREATMENT TECHNOLOQ ES BY ESSENTI ALLY DESTROYI NG
CONTAM NANTS TRAPPED ON SPENT CARBON DURI NG THE THERVAL REGENERATI ON PROCESS.

. W TH SB 1063 BEI NG | MPLEMENTED BY DHS, THE FI NANCI AL | MPACT ON THE MUTUALS MEMBERS
I'S M TI GATED THROUGH THE STATE' S FUNDI NG OF CPERATI ON AND MAI NTENANCE. W TH THE
OTHER ALTERNATI VES, THE WATER Bl LL FOR THE MJTUALS MEMBERS WOULD | NCREASE BY 140 -
220% I N ADDI TI ON, POTENTI AL PROBLEMS CAUSED BY THE MUTUALS LACK OF EXPERI ENCE I N
OPERATI NG A COVPLEX WATER TREATMENT SYSTEM WOULD BE AVO DED W TH DHS OPERATI ON CF

THE SYSTEMS.

. SVALLER POTENTI AL | MPACTS ON THE COVWUNI TY (SUCH AS LESS VI SUAL | MPACT AND LESS
POTENTI AL FOR NO SE | MPACTS) THAN THE Al R- STRI PPI NG ALTERNATI VE W THOUT THE STORAGE
RESERVA R

. BY CONTI NUI NG TO USE THE MJTUALS' WELLS RATHER THAN SHUTTI NG THEM DOMW, MAY

CONTRI BUTE TO REDUCED M GRATI ON OF CONTAM NATI ON ( THOUGH TO WHAT EXTENT, IF ANY, IS
UNKNOWN AT THI'S TI ME DUE TO OUR LACK OF KNOALEDGE CONCERNI NG THE SOURCES AND EXTENT
OF CONTAM NATI ON) THAN | F NON- TREATMENT ALTERNATI VES (E. G, CONNECTION TO THE
METROPCLI TAN WATER DI STRICT) | S | MPLEMENTED.

THE ONLY SI GNI FI CANT DI SADVANTAGE FOR CARBON ADSCORPTION |'S THAT | TS ANNUAL COSTS ARE MUCH H GHER
THAN OTHER ALTERNATI VES SO THAT OVER A LONG PERICD OF TIME | T WOULD BE AN EVEN MORE COSTLY
ALTERNATIVE.  ALTHOUGH I T IS POSSI BLE THAT THE | RV MAY BECOME PART OF THE FI NAL REMEDI AL ACTI ON
ALTERNATI VE, THE OBJECTIVE OF THE IRM IS TO PROVI DE A SCLUTI ON FCR THE MJUTUALS' CONTAM NATI ON
PROBLEM I N THE | NTERI M PERI OD BEFORE THE SAN GABRI EL AREAS 1-4 REMEDI AL | NVESTI GATI ON

FEASI BI LI TY STUDY | S COVPLETED AND A MORE COWPREHENSI VE REMEDI AL ACTION | S | MPLEMENTED, WHICH I S
EXPECTED TO TAKE APPROXI MATELY 5 YEARS. ON A 5-YEAR BASI S, THE COST OF CARBON ADSCORPTION IS
FAVORABLE COMPARED TO THE OTHER ALTERNATI VES WHEN TAKI NG | NTO ACCOUNT | TS NON- COST ADVANTAGES.

A COST SUMVARY OF THE RECOMMVENDED ALTERNATIVE |'S SHOM I N THE TABLE ON THE FOLLOW NG PACE.

VWH LE THE SELECTI ON OF THE CARBON ADSCRPTI ON ALTERNATI VE FOR ALL THREE MJTUALS | S RECOMVENDED,
IT 1S ALSO RECOMVENDED THAT ONLY THE RI CHWOCD SYSTEM BE | NSTALLED AT THHS TIME. IT IS
RECOMMENDED THAT THE DESI GN AND DEVELCPMENT OF Bl D DOCUMENTS FOR THE RURBAN HOVES SYSTEM BE
COVPLETED AT THI S TI ME, BUT THAT ACTUAL | NSTALLATI ON OF THE SYSTEM ONLY OCCUR | F CONTI NUED



MONI TORI NG OF THE CONTAM NANT LEVELS IN RURBAN HOVES WELLS OR OTHER | NVESTI GATI ONS SHOW AN
| NCREASE OR POTENTI AL | NCREASE | N THE CONTAM NANT LEVELS IN THEIR WELLS FOR WHCH IT IS
DETERM NED THE TREATMENT SYSTEM | S NECESSARY TO PROTECT PUBLI C HEALTH. | N ADDI TI ON, SI NCE
HEMLOCK REQUESTED THAT THE UPGRADE TO THEI R SYSTEM NOT BE | MPLEMENTED AT THIS TIME, IT IS
RECOMMENDED THAT | T BE | MPLEMENTED IN THE FUTURE ONLY | F I T IS DETERM NED THAT THERE ARE
PROBLEMS W TH THEI R PRESENT SYSTEM THAT MAKE | T NECESSARY TO | NSTALL THE UPGRADE TO PROTECT
PUBLI C HEALTH.

COST SUMVARY COF THE SELECTED ALTERNATI VE

TOTAL
5- YEAR 5- YEAR
CAPI TAL PRESENT PRESENT
MUTUAL COosT WORTH WORTH
RI CHWOCOD $ 684, 500 $ 352, 000 $ 1,036, 500
* RURBAN HOVES $ 687,100 $ 404, 000 $ 1,091, 100
** HEMLOCK $ 244, 500- $310, 000- $ 615,700- ***
(UPGRADE TO 400, 200 392, 000 716, 200

PRESENT SYSTEM

* DUE TO THE RECENT DRCP I N CONTAM NANT LEVELS | N RURBAN HOVES WELLS,
THE TREATMENT SYSTEM W LL NOT BE | MPLEMENTED AT THIS TIME | F
CONTI NUED MONI TORI NG OF THE WELLS SHOAS THE CONTAM NANT LEVELS
REMAI Nl NG NEAR DETECTION LIMT (1-4 PPB); HOMNEVER COWMPLETE DESI GN
PLANS AND BI D DOCUMENTS W LL BE PREPARED AND EPA W LL | MPLEMENT THE
ALTERNATI VE | F FUTURE MONI TORI NG AND | NVESTI GATI ONS SHOW A RI SE OR
POTENTI AL RI SE | N THE CONTAM NANT LEVELS FQUND | N THE VEELLS;

** | N RESPONSE TO HEMLOCK' S PREFERENCE, THE UPGRADE TO THEI R PRESENT
SYSTEM WLL NOT BE | MPLEMENTED AT THI S TI ME; HOMNEVER, | F THEIR
SYSTEM HAS PROBLEMS | N THE FUTURE, EPA WLL | MPLEMENT THE UPGRADE TO
THEI R SYSTEM

*** THE RANGE OF COST FI GURES REPRESENTS THE DI FFERENCE I N COSTS
DEPENDI NG ON WH CH SUBALTERNATI VE METHCD CF UPGRADI NG HEMLOCK' S
EXI STI NG SYSTEM | S | MPLEVMENTED; THE SUBTOTALS AND TOTAL COST FI GURES
DO NOT' EQUAL THE SUM OF THE RANGES OF THE DI FFERENT COST ELEMENTS
BECAUSE THE DI FFERENT SUBALTERNATI VES W TH H GHER CAPI TAL COSTS HAVE
LONER OPERATI NG COSTS.

CONTI NUED OPERATI ONS AND OPERATI ON AND VAl NTENANCE

DHS WLL BE RESPONSI BLE FOR CONTI NUED CPERATI ONS AND OPERATI ON AND MAI NTENANCE (&M OF THE
CARBON ADSCRPTI ON SYSTEMS ONCE THEY ARE | NSTALLED. EPA WLL PROVI DE 90% OF THE FUNDI NG FOR
CONTI NUED OPERATI ONS OF THE TREATMENT SYSTEM UNTIL THE FI NAL REMVEDI AL ACTI ON ALTERNATI VE FOR SAN
GABRI EL AREA 1 IS | MPLEMENTED ( CURRENTLY ESTI MATED AS APPROXI MATELY 5 YEARS). FUNDI NG WLL BE
PROVI DED TO DHS THROUGH A COOPERATI VE AGREEMENT. THE ANNUAL CONTI NUED CPERATI ONS AND O8M COSTS
FOR THE R CHWOCD CARBON ADSORPTI ON SYSTEM ( THE ONLY SYSTEM BEI NG | MPLEMENTED AT THI'S TI ME), AS
WELL AS THE ESTI MATED O8%M COSTS FOR THE RURBAN HOVES SYSTEM AND HEMLOCK'S SYSTEM I F I T WAS
UPGRADED, ARE SHOWN BELOW

ANNUAL CONTI NUED
OPERATI ONS AND OPERATI ON

MJTUAL & MAI NTENANCE COSTS
Rl CHWOCD $ 93,000
RURBAN HOVES $ 106, 600

HEMLOCK $ 81,800 - $ 103, 500.



#SCH

SCHEDULE
COVPLETE DESI GN NOVEMBER 30, 1987
COVPLETE CONSTRUCTI ON JUNE 30, 1988
AWARD OF COOPERATI VE AGREEMENT FCR JUNE 30, 1988

CONTI NUED OPERATI ONS COSTS.

#FA
FUTURE ACTI ONS

THE OVERALL RI/FS FOR THE SAN GABRI EL AREAS 1-4 SITES | S CURRENTLY UNDERWAY. AN I NI TI AL PHASE
OF THE REMEDI AL | NVESTI GATI ON, THE SUPPLEMENTAL SAMPLI NG PROGRAM WAS COWVPLETED I N 1986. THE
WORKPLAN FOR THE NEXT PHASE OF THE RI/FS |I'S CURRENTLY BEI NG DEVELCPED. | N ADDI TION, THE REG ON
I'S EXAM NI NG ALTERNATI VE APPROACHES TO COMPLETI NG THE RI/FS AND | MPLEMENTI NG REMEDI AL ACTI ONS | N
THE SAN GABRI EL VALLEY. |IT I'S CURRENTLY ESTI MATED THAT THE RI/FS WLL TAKE APPROXI MATELY 5
YEARS TO COWPLETE, THOUGH THI S | S SOVEWHAT DEPENDENT ON THE OVERALL APPROACH THAT EPA TAKES IN
COWVPLETI NG THE RI/ FS.
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#TNVA
TABLES, MEMORANDA, ATTACHMENTS

#RS
SAN GABRI EL AREA 1
RESPONSI VENESS SUMVARY
REVI SED COST- EFFECTI VENESS ANALYSI S OF ALTERNATI VES FOR THE
SAN GABRI EL AREA 1 I NI TI AL REMEDI AL MEASURES
BACKGRQUND

LARCE AREAS OF THE SAN GABRI EL GROUNDWATER BASI N, LOS ANGELES COUNTY, CALIFORNI A, HAVE BEEN
FOUND TO BE CONTAM NATED W TH CHLORI NATED HYDROCARBONS. SAN GABRI EL AREA 1, A PLUME OF
GROUNDWATER CONTAM NATI ON LOCATED PRI MARI LY UNDERNEATH THE G TY OF EL MONTE, WAS | NCLUDED ON
EPA'S FI NAL NATI ONAL PRIORITIES LI ST IN MAY 1984.

I'N 1980, THE STATE OF CALI FORNI A BEGAN AN EXTENSI VE WELL WATER TESTI NG PROGRAM | N THE SAN
GABRI EL BASI N WH CH FOUND NUMEROUS WELLS CONTAM NATED W TH TRI CHLORCETHYLENE ( TCE),
TETRACHLORCETHYLENE (PCE), AND OTHER CHLORI NATED HYDROCARBONS. THE CALI FORNI A DEPARTMENT OF
HEALTH SERVI CES (DCOHS) DI RECTED PUBLI C WATER COMPANI ES | N THE AREA TO PERI CDI CALLY TEST THEIR
VELLS. STATE ACTI ON LEVELS FOR TCE AND PCE WERE SET AT 5 AND 4 PARTS PER BILLI ON (PPB),
RESPECTI VELY, BASED ON THE ENVI RONVENTAL PROTECTI ON AGENCY' S ( EPA) SUGGESTED NO ADVERSE RESPONSE
LEVEL (SNARL). | F ALTERNATI VE METHODS OF REDUCI NG PCE AND TCE CONCENTRATI ONS BELOW THE ACTI ON
LEVELS (SUCH AS BLENDI NG WATERS FROM DI FFERENT WELLS) ARE NOT EFFECTI VE, WELLS MUST BE REMOVED
FROM SERVI CE. | N 1983, WHEN EPA BECAME | NVOLVED | N ADDRESSI NG THI S PROBLEM THERE WERE THREE
MJTUAL WATER COVPAN ES -- RI CHWOOD, RURBAN HOVES, AND HEMLOCK -- THAT HAD NO ALTERNATI VE WATER
SUPPLY AND HAD BEEN PROVI DI NG THEI R CUSTOMERS W TH WATER THAT | S CONTAM NATED W TH PCE AT
CONCENTRATI ONS ABOVE THE DOHS ACTI ON LEVEL.

I'N MAY 1983, A MANAGEMENT COWM TTEE COWPRI SED OF EPA, VARI OUS STATE AND LOCAL AGENCI ES, AND
REPRESENTATI VES OF VARl OQUS WATER COVPANI ES AND PUBLI C | NTEREST ORGANI ZATI ONS WAS ESTABLI SHED

W TH CALI FORNI A DOHS AS I TS CHAIR THE OBJECTI VES OF TH'S COW TTEE ARE: 1) TO FIND A SCLUTI ON
FOR THE THREE MUTUAL WATER COWVPANI ES THAT HAVE A VEELL CONTAM NATI ON PRCBLEM AND HAVE NO
ALTERNATI VE WATER SUPPLY; 2) TO | DENTI FY AND CONTROL ANY TCE/ PCE SOURCES; AND 3) TO DEVELOP AN
OVERALL STRATEGY FOR MANAGEMENT OF THE PLUME AREAS.

TO ADDRESS THI'S FI RST OBJECTI VE, EPA DI RECTED | TS CONTRACTOR, CH2M HI LL, TO EVALUATE ALTERNATI VE
I NI TIAL REMEDI AL MEASURES (I RVM) TO SCLVE THE MUTUALS WATER CONTAM NATI ON PROBLEMS DURI NG THE

| NTERI M PERI CD BEFORE A FI NAL LONG TERM SCLUTI ON TO GROUNDWATER CONTAM NATI ON | N THE SAN GABRI EL
BASIN IS | MMLEMENTED. THI' S EVALUATI ON WAS SUMVARI ZED | N A FOCUSED FEASI BI LI TY STUDY DATED
DECEMBER 6, 1983.

THE FOCUSED FEASI BI LI TY STUDY (FFS) | DENTI FI ED SEVERAL FEASI BLE ALTERNATI VES TO SCLVE THE
MJTUALS PRCBLEMS.  AFTER A FORVAL PUBLI C COMVENT PERI CD AND A PUBLI C MEETI NG TO VWHI CH ALL
MEMBERS OF THE MUTUALS VERE | NVI TED, REG ON 9' S REA ONAL ADM NI STRATCR S| GNED A RECORD CF

DECI SION ON MAY 11, 1984 SELECTI NG Al R- STRI PPI NG TREATMENT AS THE COST- EFFECTI VE | NI TI AL

REMEDI AL MEASURES (I RV FOR SAN GABRI EL AREA 1. TWD ALTERNATI VES THAT WERE TECHNI CALLY FEASI BLE
AND LONER | N COST THAN Al R- STRI PPI NG WERE NOT SELECTED AS THE COST- EFFECTI VE | RM DUE TO

I NSTI TUTI ONAL PROBLEMS. THE LOWEST COST ALTERNATI VE, UNDER VH CH THE MUTUALS WOULD OBTAI N WATER
FROM A NEARBY WATER COVPANY VWH LE LEASI NG THEI R WATER RI GHTS, WAS NOT SELECTED BECAUSE NO NEARBY
WATER COVPANY WAS | DENTI FI ED WHI CH WOULD AGREE TO PROVI DE WATER UNDER SUCH AN ARRANGEMENT. THE
NEXT LOWNEST COST ALTERNATI VE WAS FOR THE MUTUALS TO DI SSOLVE AS | NDEPENDENT WATER COVPANI ES AND
JO N A NEARBY WATER COWPANY. TH' S ALTERNATI VE WAS NOT SELECTED AFTER THE MEMBERSHI P CF EACH
MJTUAL VOTED NOT TO DI SSOLVE.

AFTER THE RECORD OF DECI SI ON WAS SI GNED, EPA | SSUED A WORK ASSI GNVENT TO | TS CONTRACTCOR, CH2M
H LL, TO DESI GN Al R- STRI PPI NG TREATMENT SYSTEMS FOR THE RI CHWOCD AND RURBAN HOVES MUTUAL WATER
COVPANI ES.  THE THI RD MUTUAL, HEMLOCK, DECLI NED TO HAVE AN Al R- STRI PPI NG SYSTEM PROVI DED AS AN
I RM AND HAS | NSTEAD PURCHASED AND | NSTALLED | TS OAN CARBON ADSCRPTI ON SYSTEM | N JUNE OF 1984,
THE DESI GN TEAM FROM CH2M HI LL VI SI TED THE MJTUALS' WELL SI TES TO OBTAI N BACKGROUND | NFCRVATI ON
ON THE PRESENT WATER SYSTEMS' OPERATI NG CHARACTERI STI CS AND TO OGBTAI N WATER SAMPLES FOR FULL
ORGANI C PRI ORI TY PCOLLUTANT ANALYSI S. THE PURPOSE OF THE WATER ANALYSES WAS TO CONFI RM THAT THE



ONLY CONTAM NANTS PRESENT WERE VOLATI LE ORGANI CS WH CH COULD BE TREATED W TH AN Al R- STRI PPI NG
SYSTEM THE RESULTS OF THESE ANALYSES CONFI RVED THAT PCE WAS THE ONLY CONTAM NANT PRESENT | N
THE MUTUALS WELL WATER AT LEVELS OF CONCERN

AFTER THE INNTIAL SITE VISIT, CH2M H LL RECOMWENDED THE PREPARATI ON CF A PRE- DESI GN STUDY COF

Al R- STRI PPI NG SYSTEMS FOR THE RI CHWOCD AND RURBAN HOMES MUTUALS. THE SI TE VI SIT HAD | DENTI FI ED
SEVERAL SEVERE CONSTRAI NTS THAT WOULD BE | MPOSED ON THE SYSTEM DESI GN DUE TO THE LIM TED SI TE
AREA, H GH PEAK WATER FLOAS I N THE SYSTEMS, CLOSE PROXIM TY TO NEI GBBORS AT THE WELL SITES, AND
THE NEED TO DESI GN A SYSTEM WH CH THE MJUTUALS COULD COPERATE RELI ABLY (SI NCE THE CALI FORNI A
DEPARTMENT OF HEALTH SERVI CES (DHS) AT THAT TI ME PLANNED TO REQU RE THE MJTUALS TO BE

RESPONSI BLE FOR SYSTEM OPERATI ON AND MAI NTENANCE) . THE PURPOSE OF THE PRE- DESI GN STUDY WAS TO
I NVESTI GATE DI FFERENT CONFI GURATI ONS OF Al R- STRI PPI NG SYSTEMS TO DETERM NE THE MOST

COST- EFFECTI VE AND RELI ABLE CONFI GURATI ON BEFORE PROCEEDI NG W TH THE FI NAL SYSTEM DESI GN.  EPA
AUTHORI ZED CH2M HI LL TO BEG N THI S STUDY I N JULY 1984.

THE PRE- DESI GN STUDY EXAM NED TWO POSSI BLE CONFI GURATI ONS OF AN Al R- STRI PPI NG SYSTEM -- ONE W TH
AND ONE W THOUT A 60, 000 GALLON STORAGE RESERVO R THE ADDI TION COF A STORAGE RESERVA R WOULD
ALLOW THE TREATMENT SYSTEM TO OPERATE MORE CONTI NUOUSLY DURI NG THE DAY AND WOULD BE MORE

RELI ABLE. WHEN | T BECAVE CLEAR THAT THE COST OF DESI GNI NG AND CONSTRUCTI NG Al R- STRI PPI NG
SYSTEMS WOULD BE MUCH H GHER THAN THOSE | DENTI FI ED | N THE DECEMBER 1983 FOCUSED FEASI Bl LI TY
STUDY, EPA ALSO REEVALUATED THE CARBON ADSCRPTI ON ALTERNATI VE | N THE PRE-DESI GN STUDY. TH S
ALTERNATI VE HAD PREVI QUSLY BEEN DETERM NED TO BE EFFECTI VE I N SOLVI NG THE MJTUALS' PROBLEMS.

BASED ON THE RESULTS OF THE PRE- DESI GN STUDY, EPA DETERM NED THAT THE Al R- STRI PPl NG SYSTEM

CONFI GURATI ON W THQUT THE 60, 000 GALLON STORACGE RESERVAO R WAS NOT COST- EFFECTI VE DUE PRI MARI LY
TO POTENTI AL PROBLEMS W TH SYSTEM RELI ABI LI TY. MOREOVER, TH S SYSTEM WOULD POTENTI ALLY HAVE
ADVERSE | MPACTS ON THE LOCAL COMMUNI TY, SUCH AS PGCSSI BLE NO SE PROBLEMS ASSCOCI ATED WTH I TS

24- HOUR OPERATI ON I N A RESI DENTI AL NEI GHBORHOCD. THE COST OF | NCLUDI NG A STORACE RESERVAO R I N
THE Al R- STRI PPI NG SYSTEM HOWNEVER, MADE THE TOTAL 5- YEAR COSTS FOR Al R- STRI PPI NG AND CARBON
ADSCRPTI ON VI RTUALLY EQUAL. THEREFCRE, EI THER TREATMENT SYSTEM ALTERNATI VE APPEARED TO BE
POTENTI ALLY COST- EFFECTI VE. THE ONLY SI GNI FI CANT DI FFERENCE | N COST IS THAT Al R- STRI PPI NG HAS A
MJCH H GHER CAPI TAL COST THAN CARBON ADSCRPTI ON, BUT SI GNI FI CANTLY LOWER OPERATI ON AND

MAI NTENANCE (C&V) COSTS. THI'S FACT IS | MPORTANT SINCE, AT THAT TIME, DHS PLANNED TO REQUI RE THE
MJTUALS TO PAY FOR LONG TERM O8M COSTS. EPA AND DHS MET W TH THE BOARD CF DI RECTORS OF RI CHWOCOD
AND RURBAN HOVES TO DI SCUSS THE RESULTS OF THE PRE-DESI GN STUDY. BECAUSE THE MJTUALS
SHAREHOLDERS WERE NOT ABLE TO PAY FOR THE O&M COSTS OF A CARBON ADSCRPTI ON SYSTEM EPA DECI DED
TO CONTI NUE WTH THE DESI GN OF Al R- STRI PPI NG SYSTEMS THAT NOW | NCLUDED THE 60, 000 GALLON STCRAGE
RESERVAO RS. EPA PREPARED CONCEPTUAL DESI GNS FOR THE TREATMENT SYSTEMS, AND | N SEPTEMBER 1985,

RI CHWOCD AND RURBAN HOVES FI LED PERM T APPLI CATI ONS W TH THE SOUTH CCOAST Al R QUALI TY MANAGEMENT
DI STRICT TO CONSTRUCT Al R- STRI PPI NG FACI LI TI ES.

WHEN EPA BECAME AWARE THAT THE COST OF CARBON ADSORPTI ON SYSTEMS WOULD BE COVPARABLE TO THE COST
OF Al R-STRI PPI NG SYSTEMS, A REEVALUATI ON OF HEMLOCK' S S| TUATI ON WAS | NCLUDED I N THE PRE- DESI GN
STUDY. HEM.OCK HAD DECLI NED TO PARTI Cl PATE IN THE | RM PROJECT WHEN Al R- STRI PPI NG WAS SELECTED
BY EPA AS THE MOST COST- EFFECTI VE ALTERNATI VE. | NSTEAD, THEY HAD PURCHASED AND | NSTALLED A
CARBON ADSCRPTI ON SYSTEM TO TREAT THEI R DRI NKI NG WATER.  WH LE PI LOT TESTS HAD SHOM THAT THEI R
SYSTEM WOULD ADEQUATELY TREAT THE CONTAM NATED WATER FROM THEI R VEELLS, THEI R SYSTEM WAS NOT

DESI GNED W TH THE SAME DESI GN CRI TERI A PROPCSED BY EPA FOR RI CHWOCD AND RURBAN HOMES | N THE

PRE- DESI GN STUDY. | N ADDI TI ON, DHS REQUI RED HEMLOCK TO | NSTALL A FLOW RESTRI CTOR ON THEI R WATER
SYSTEM TO ENSURE ADEQUATE TREATMENT OF THEI R WELL WATER. THE FLOW RESTRI CTCR LI M TED THE RATE
AT VWH CH WELL WATER COULD BE TREATED BY THE CARBON ADSCORPTI ON SYSTEM AND COULD PGCSSI BLY CAUSE
PROBLEMS W TH LOW WATER PRESSURE | N THE SYSTEMS AT TI MES OF PEAK WATER USE. THEREFORE, AS PART
OF THE PRE-DESI GN STUDY, EPA EVALUATED THE FEASI BI LI TY AND COSTS OF | MPROVI NG HEMLOCK' S
TREATMENT SYSTEM TO MEET THE DESI GN CRI TERI A USED FOR EVALUATI NG CARBON ADSCRPTI ON SYSTEMS FOR
THE OTHER MJUTUALS. TH S EVALUATI ON SHOAED THAT | NSTALLI NG AN UPGRADE TO HEMLOCK' S SYSTEM WAS
NOW COST- EFFECTI VE | N COVPARI SON TO Al R-STRIPPI NG | N NOVEMBER 1984, EPA NOTI FI ED HEMLOCK' S
BOARD OF DI RECTORS THAT AN UPGRADE TO THEI R EXI STI NG TREATMENT SYSTEM CCOULD BE CONSI DERED AS
PART OF THE | RM | F HEMLOCK AGREED TO PAY CPERATI NG COSTS | NCURRED BY THE | MPROVED SYSTEM
HEM_.OCK NOTI FI ED EPA THAT I T STILL DID NOT WSH TO PARTI Cl PATE I N THE | RM PRQJECT.

I N AUGUST OF 1985, THE CALI FORNI A STATE ASSEMBLY BEGAN CONSI DERI NG SENATE Bl LL 1063 (SB 1063)
THAT WOULD AUTHORI ZE STATE FUNDI NG FOR DESI GN AND CONSTRUCTI ON OF CARBON TREATMENT SYSTEMS FOR
RI CHWOOD AND RURBAN HOMES, AS VELL AS AN UPGRADE TO HEMLOCK' S EXI STI NG CARBON ADSORPTI ON SYSTEM



THE MOST | MPORTANT FEATURE OF SB 1063 WAS THAT I T DI RECTED DHS TO PAY FOR O&M FCR THE CARBON
ADSCRPTI ON SYSTEMS FOR 20 YEARS, WHICH | S THE DESI GN LI FE OF THE TREATMENT SYSTEMS. THE BILL
WAS PASSED BY THE LEQ SLATURE AND BECAME LAW I N OCTOBER 1985.

I N FEBRUARY 1986, DHS | NFORVED EPA THAT | T WAS PREPARED TO | MPLEMENT THE PROVI SI ONS OF SB 1063

I NCLUDI NG THE PAYMENT FOR O%M ON THE THREE CARBON ADSCORPTI ON SYSTEMS. TH' S RECENT DEVELOPMENT
ALLONED EPA TO RECONSIDER I TS I NI TI AL SELECTI ON OF Al R-STRI PPI NG SYSTEM5, SINCE I T WAS THE
MJTUALS | NABILITY TO PAY FOR CARBON ADSCRPTI ON O&M COSTS THAT LED EPA TO CONTI NUE THE DESI GN COF
Al R- STRI PPI NG SYSTEMS DESPI TE THE RESULTS OF THE SEPTEMBER 1984 PRE-DESI GN STUDY. EPA HAS NOW
PREPARED CONCEPTUAL DESI GNS AND COST ESTI MATES FOR CARBON ADSCORPTI ON SYSTEMS FOR Rl CHWOOD AND
RURBAN HOMES, AND FOR SEVERAL DI FFERENT WAYS OF UPGRADI NG HEMLOCK' S EXI STI NG CARBON ADSCRPTI ON
SYSTEM

BASED ON THE NEW | NFORNMATI ON REGARDI NG THE COSTS OF Al R- STRI PPI NG AND CARBON ADSCORPTI ON SYSTEMS,
EPA PREPARED A DRAFT REPCRT, "REVI SED COST- EFFECTI VENESS ANALYSI S OF ALTERNATI VES FOR THE SAN
GABRI EL AREA 1 INITIAL REMEDI AL MEASURES.". TH S REPORT PROPCSED THAT EPA REVI SE | TS PREVI QUS
DECI SI ON SELECTI NG Al R- STRI PPI NG AS THE COST- EFFECTI VE ALTERNATI VE FOR THE SAN GABRI EL AREA 1
I'NITI AL REMEDI AL MEASURES AND NOW SELECT CARBON ADSORPTI ON AS THE COST- EFFECTI VE | RM

ALTERNATI VE. | N OCTOBER 1986, EPA RELEASED TH S DRAFT REPORT FCR PUBLI C REVI EW AND COMMENT. A
FACT SHEET THAT SUMVARI ZED THE REPORT AND EPA' S PROPCSED ACTI ON WAS PREPARED AND DI STRI BUTED TO
EVERYONE ON THE SAN GABRI EL SI TES MAILING LIST. | N ADDI TION, EPA PROVI DED THE THREE MJTUALS

W TH CCPI ES OF THE FACT SHEET FOR DI STRI BUTI ON TO THEI R SHAREHOLDERS. COPI ES OF THE REPORT WERE
DI STRI BUTED TO CALI FORNI A DHS AND DI RECTLY TO THE THREE MJTUAL WATER COWMPANI ES AFFECTED. THE
REPORT WAS MADE AVAI LABLE AT THREE | NFORVATI ON REPCSI TORI ES THAT HAD BEEN PREVI QUSLY ESTABLI SHED
FOR TH' S PROJECT: 1) EL MONTE PUBLIC LIBRARY I N EL MONTE; 2) NORWOCD PUBLI C LI BRARY I N EL
MONTE; AND 3) EPA REG ON 9 OFFI CE I N SAN FRANCI SCO THE FACT SHEET THAT WAS DI STRI BUTED
ANNCUNCED THE AVAI LABI LI TY OF THE REPORT, THE LOCATI ON OF THE | NFORVATI ON REPCSI TORI ES, AND THE
SCHEDULED PUBLI C COMVENT PERI OD VWHI CH RAN FROM CCTOBER 10, 1986 TO OCTCBER 31, 1986.

A PUBLI C MEETI NG WAS NOT SCHEDULED DURI NG THE PUBLI C COWENT PERICD. | T WAS FELT THAT THE

I NTEREST LEVEL IN TH S PROPCSED ACTI ON DI D NOT WARRANT A PUBLI C MEETING LESS THAN TEN MEMBERS
OF THE PUBLI C ATTENDED THE DECEMBER 19, 1983 PUBLI C MEETI NG THAT WAS HELD TO ACCEPT COMVENTS ON
THE DECEMBER 1983 FOCUSED FEASI Bl LI TY STUDY. NO I NDI VI DUALS | N ATTENDANCE AT THAT MEETI NG CHCSE
TO MAKE AN ORAL STATEMENT OR TO SUBM T WRI TTEN COMMENTS AT THAT TIME. ONLY TWD PUBLI C COMMVENTS
WERE SUBM TTED DURI NG THE DECEMBER 1983 PUBLI C COMMENT PERICD. I N ADDI TI ON TO THE LACK CF

I NTEREST I N EPA'S PROPCSED PROQJECT IN THE PAST, | T WAS ALSO KNOM FROM MEETI NGS W TH THE
MJTUALS BQOARD MEMBERS THAT THE MJUTUALS SUPPORTED EPA' S PROPOSED CHANGE OF SELECTI ON OF REMEDY
FOR THE IRM THEREFORE, | T WAS DECI DED TO FOREGO THE SCHEDULI NG OF A PUBLI C MEETI NG UNLESS
REQUESTS FOR SUCH A MEETI NG WERE OBTAI NED FCR THE PUBLI C -- NO SUCH REQUESTS WERE RECEI VED. EPA
DI D OFFER TO SCHEDULE A MEETI NG FOR THE MUTUAL MEMBERS UPON REQUEST.

EPA RECEI VED TWO WRI TTEN COMMENTS DURI NG THE PUBLI C COMVENT PERI CD. A LI ST OF COMMVENTCRS 1S
I NCLUDED AT THE END OF THI S DOCUMENT AND CCPlI ES OF THE WRI TTEN STATEMENTS ARE ATTACHED.

COMMENTS

IN TERVS OF WH CH ALTERNATI VE | NI TI AL REMEDI AL MEASURE WAS SUPPCRTED, THE TWO COMVENTS RECEI VED
CAN BE SUMVARI ZED AS FOLLON5;, A LATER SECTI ON WLL DI SCUSS SPECI FI C COMMENTS REGARDI NG THE
REVI SED COST- EFFECTI VENESS ANALYSI S.

ONE COMMENTOR SUPPORTED THE SELECTI ON OF THE ALTERNATI VE UNDER WHI CH THE MJTUALS WOULD DI SSOLVE
AND JO N ANOTHER WATER COVPANY AS THE MOST COST- EFFECTI VE ALTERNATI VE; AND

ONE COMMENTCOR, WHI LE STATI NG A PREFERENCE FOR THE CARBON ADSORPTI ON ALTERNATI VE, BELI EVES THAT
Al R- STRI PPI NG TREATMENT | S THE MOST COST- EFFECTI VE ALTERNATI VE.

RESPONSE

IT IS THE RECOVWENDATI ON OF EPA AND THE CALI FORNI A DEPARTMENT OF HEALTH SERVI CES (DHS) THAT THE
PREVI QUS DECI SI ON SELECTI NG TREATMENT OF CONTAM NATED WATER W TH Al R- STRI PPI NG SYSTEMS BE

REVI SED TO PROVI DE FOR TREATMENT OF CONTAM NATED WATER W TH CARBON ADSCRPTI ON SYSTEMS FOR

RI CHWOOD AND RURBAN HOVES MUTUAL WATER COVPANI ES AND TO PROVI DE FOR AN UPGRADE, | F NECESSARY, TO
HEMLOCK MUTUAL WATER COVPANY' S PRESENT CARBON ADSORPTI ON SYSTEM



AS WAS DI SCUSSED | N THE MAY 1984 RECORD OF DECI SION, ALTHOUGH IT IS LONER | N COST THAN TREATMENT
ALTERNATI VES, JO NING W TH ANOTHER WATER SYSTEM WOULD REQUI RE DI SSOLUTI ON OF THE MJTUALS BY A
SHAREHOLDERS' VOTE. AFTER MEETI NGS W TH THE MJUTUALS TO DI SCUSS TH S ALTERNATI VE, EACH MJTUAL
VOTED AGAI NST DI SSOLUTI ON AND JO NI NG W TH ANOTHER WATER COWMPANY. MOREOVER, | MPLEMENTI NG THI S
ALTERNATI VE W THOUT THE MJTUALS CONSENT WOULD NECESSI TATE CONDEMNI NG THEI R WATER RI GHTS, WH CH
WOULD SI GNI FI CANTLY | NCREASE THE COST OF TH' S ALTERNATI VE. THEREFORE, AS I N THE MAY 1984 RECCRD
OF DECI SI ON, EPA AND DHS ARE NOT RECOMMVENDI NG | MPLEMENTI NG THI' S ALTERNATI VE.

ALTHOUGH, THE REVI SED COST- EFFECTI VENESS ANALYSI S CONFI RVB THAT THE Al R- STRI PPI NG ALTERNATI VE
(THAT DCES NOT | NCLUDE | NSTALLATI ON OF AN | N- GROUND STORACE RESERVAO R) HAS A LOMER 5- YEAR
PRESENT WORTH COST THAN CARBON ADSCRPTI ON, THE CARBON ADSCRPTI ON ALTERNATI VE HAS SEVERAL

NON- COST ADVANTAGES OVER THE Al R- STRI PPI NG ALTERNATI VE. | N ADDI TI ON, THE CARBON ADSORPTI ON
SYSTEMS DESCRI BED I N THE REVI SED COST- EFFECTI VENESS ANALYSI S CAN EASI LY TREAT DOM TO THE
DETECTION LIMT (1 PPB) OF PCE WH CH APPROACHES THE EPA DRI NKI NG WATER HEALTH ADVI SCRY 10-6
CANCER RI SK LEVEL (0.7 PPB) FOR PCE WTH LI TTLE ADDED COST. THE Al R- STRI PPI NG SYSTEMS WOULD
HAVE TO BE DESI GNED W TH APPROXI MATELY 15-20 ADDI TI ONAL FEET OF PACKI NG AND WOULD ALSO REQUI RE
AN | NCREASE | N THE OPERATING AIR FLOW CF UP TO 20% TH S WOULD SI GNI FI CANTLY | NCREASE THE COST
OF THE Al R-STRI PPI NG ALTERNATI VE. ALSO, THE CARBON ADSORPTI ON SYSTEM W TH REGENERATI ON OF THE
SPENT CARBON MEETS THE PREFERENCE OF THE SUPERFUND AMENDIVENTS AND REAUTHCORI ZATI ON ACT OF 1986
(SARA) OF USI NG TREATMENT TECHNCLOG ES THAT SI GNI FI CANTLY AND PERVANENTLY REDUCES THE VOLUME,
TOXIATY, OR MBILITY OF THE WASTE TO THE MAXI MUM EXTENT PRACTI CABLE BY | NCI NERATI NG THE
CONTAM NANTS TRAPPED ON THE SPENT CARBON. CONVERSELY, THE Al R- STRI PPI NG ALTERNATI VE JUST
TRANSFERS THE CONTAM NANTS TO THE AR W TH DI LUTI ON LEADI NG TO AN | NCREASED PUBLI C HEALTH RI SK
DUE TO THE AIR EM SSI ONS. BASED ON THESE OTHER NON- COST FACTCORS, EPA AND DHS HAVE DETERM NED
THAT CARBON ADSCRPTI ON | S THE COST- EFFECTI VE ALTERNATI VE THAT BEST PROTECTS PUBLI C HEALTH AND
THE ENVI RONMENT THROUGH BALANCI NG OF COST AND NON- COST FACTCRS.

SPECI FI C COMMENTS AND RESPONSES

I'N ADDI TION TO THE MAJOR COMMENTS REVI EWVED ABOVE, OTHER SPECI FI C COMMENTS WERE RECEI VED AS
FOLLOWE:

. ONE COMMENTCOR STATED THAT | N CONSI DERI NG THE ALTERNATI VES, SUBSEQUENT COSTS AS WELL AS
POTENTI AL Al R POLLUTI ON PROBLEMS SHOULD BE CONSI DERED, SPECI FI CALLY PROBLENMS RELATI NG TO
SPENT CARBON TRANSFER AND DI SPCSAL.

COMMENTCR |'S CORRECT | N STATI NG THAT SUBSEQUENT COSTS, AS WELL AS OTHER ENVI RONMENTAL EFFECTS
SUCH AS Al R PCLLUTI ON | MPACTS SHOULD BE CONSI DERED | N SELECTI NG AN ALTERNATI VE. DI SPCSAL OF
SPENT CARBON |'S DI SCUSSED BRI EFLY ON PACE 41 AND I N TABLE 2 OF THE REVI SED COST- EFFECTI VENESS
ANALYSI'S. (??) | NCI NERATI ON FOR REUSE RATHER THAN DI SPOSED OF | N A LANDFI LL. THERE MAY BE A
SMALL | NCREASE IN AIR EM SSI ONS AT THE RECYCLERS REGENERATI ON FACI LI TY ASSCCI ATED W TH THE
RECGENERATI ON COF THE SPENT CARBON, HOMNEVER, THE AMOUNT OF EM SSI ONS WOULD BE LESS THAN THAT
ASSCCI ATED W TH THE Al R- STRI PPI NG ALTERNATI VE SI NCE THE THERVAL REGENERATI ON PROCESS WOULD

I NCI NERATE MOST OF THE CONTAM NANTS ADSCRBED TO THE SPENT CARBON. THE COST ESTI MATE FOR

REPLACI NG SPENT CARBON ASSUVMED A $1. 00/ POUND CHARGE FOR VI RA N CARBON, PLUS A $0. 50/ POUND CHARGE
FOR FREI GHT, CARBON REMOVAL AND REPLACEMENT | N THE VESSELS, HAULI NG AWAY, AND DI SPCSAL. 1T IS
ASSUMED THAT FOR A FEE THE CARBON SUPPLI ER WOULD PROVI DE VI RGN CARBON FOR USE | N THE MJTUALS
TREATMENT SYSTEMS AND WOULD TAKE POSSESSI ON OF THE SPENT CARBON FOR REGENERATI ON AT THEI R O/N
FACILITY. REQU R NG REGENERATI ON OF THE SPENT CARBON | S CONSI STENT W TH THE SARA PREFERENCE FOR
THE USE OF TREATMENT TECHNCLOG ES THAT SI GNI FI CANTLY AND PERVANENTLY REDUCES THE VCOLUME,
TOXICTY, OR MOBILITY OF THE WASTE TO THE MAXI MUM EXTENT PRACTI CABLE, AS WELL AS THE SARA

DESI GNATI ON COF LAND DI SPCSAL OF UNTREATED HAZARDOUS WASTE AS THE LEAST- PREFERRED CLEANUP OPTI ON.

. ONE COMMENTOR NOTED THAT REGARDI NG THE USE OF AVAI LABLE SPACE, THE Al R- STRI PPI NG TONERS
ARE 5 FEET I N DI AMETER AND THE CARBON VESSEL | S TEN FEET | N DI AVETER

TH S COMVENT, AS RELATED TO THE CONSTRAI NTS POSED ON SYSTEM | NSTALLATION | S CORRECT. THE

REVI SED COST- EFFECTI VENESS ANALYSI S WAS | N ERROR | N STATING THAT IT WLL BE MORE DI FFI CULT TO
CONSTRUCT Al R- STRI PPI NG SYSTEM5S THAN CARBON ADSCRPTI ON SYSTEMS. | N THE 1984 PRE- DESI GN STUDY
TH S WAS THOUGHT TO BE THE CASE. NOW THAT MORE DETAI LED CONCEPTUAL DESI GNS HAVE BEEN PREPARED
FOR BOTH TREATMENT SYSTEMS, | T APPEARS THAT BASED ON THE EXPECTED DI MENSI ONS OF THE

Al R- STRI PPl NG TOAERS AND CARBON VESSELS REQUIRED, |IT WLL BE MORE DI FFI CULT TO HANDLE AND PLACE
CARBON VESSELS ON THE SI TES. HOAEVER, | T WOULD BE MORE DI FFI CULT TO DESI GN AND CONSTRUCT THE



Al R- STRI PPI NG SYSTEM | F THE | NSTALLATI ON OF AN | N- GROUND STCRAGE RESERVAO R |'S | NCLUDED BECAUSE
OF THE LARCE EXCAVATI ON PRQJECT | NVOLVED I N CONSTRUCTI NG THAT ALTERNATI VE.

. ONE COMMENTCOR STATED THAT THE ADDI TION OF A RESERVO R I N ONE OF THE Al R- STRI PPI NG SYSTEM
ALTERNATI VES AND | NCLUSION CF I TS COST | N THE COST- EFFECTI VENESS ANALYSI S | S QUESTI ONABLE.
A SI'M LAR RESERVAO R COULD BE REQUI RED FOR THE CARBON ADSCRPTI ON SYSTEM S| NCE REPLACEMENT
AND MAI NTENANCE OF PUWPS ARE | NVOLVED | N BOTH SYSTEMS. THE COMVENTOR STATED THAT THE
COST OF A RESERVA R SHOULD BE | NCLUDED | N BOTH TREATMENT SYSTEMS CR NOT AT ALL.

IN THE 1984 PRE-DESI GN STUDY, THE | NSTALLATI ON OF A STORAGE RESERVA R ALONG W TH THE

Al R- STRI PPI NG SYSTEM WAS CONSI DERED DUE TO THE COVPLEXI TY OF THE CONTROL SYSTEM THAT WOULD BE
REQUI RED TO HAVE THE WELL PUWMP AND BOOSTER PUWPS CYCLE ON AND OFF CONTI NUOUSLY. THE | NCLUSI ON CF
A STORAGE RESERVAO R FOR ADDED " SYSTEM RELI ABI LI TY" WAS STRONGLY | NFLUENCED BY THE FACT THAT
OPERATI ON OF THE Al R- STRI PPI NG SYSTEM WAS TO BE THE RESPONSI BI LI TY OF THE MJTUALS (1 N ACCORDANCE
W TH DHS PCLI CY AT THAT TIME), WH CH HAD NO EXPERI ENCE | N OPERATI NG A COVWPLEX WATER TREATMENT
SYSTEM AT THAT TIME, | T WAS ASSUMED THAT THE WELL PUWPS HAD THE CAPACI TY TO PUWP WATER THROUGH
A CARBON ADSORPTI ON SYSTEM AND STILL MAI NTAI N ADEQUATE PRESSURE | N THE SYSTEM  MORE RECENTLY,

I N PREPARI NG THE CONCEPTUAL DESI GNS FOR THE CARBON ADSORPTI ON SYSTEMS, | T HAS BEEN DETERM NED
THAT | T WOULD BE PRUDENT TO | NCLUDE BOOSTER PUWMPS I N THE DESI GN DUE TO THE HI GH HEAD LOSSES
ASSCCI ATED W TH THE CARBON VESSELS AND THE FACT THAT THE ACTUAL HEAD AND CAPACI TY OF THE MJTUALS
EXI STI NG PUMPS ARE NOT KNOMWN. HOWEVER, UNDER SENATE BI LL 1063, DHS WLL CPERATE AND MAI NTAI N
CARBON ADSCRPTI ON SYSTEMS FOR THE MJTUALS. DHS HAS | NFORVED EPA IN WRITING THAT IT I S COW TTED
TO | MPLEMENTI NG SENATE BI LL 1063. THEREFORE, THE NEED TO SI MPLI FY THE COVPLEXI TY COF THE CARBON
ADSCRPTI ON SYSTEM TO | NCREASE " SYSTEM RELI ABI LI TY" 1S NOT AS GREAT SI NCE THE MJTUALS WLL NOT BE
OPERATI NG THE SYSTEMS THEMSELVES. CONSEQUENTLY, THE CARBON ADSORPTI ON SYSTEM DCES NOT REQUI RE
THE | NSTALLATI ON OF A LARCE STORAGE RESERVA R FOR EACH COF THE MJUTUALS. | N COWPARI NG THE
ALTERNATI VES, Al R-STRI PPING WTH AND W THOUT THE STORACGE RESERVA R | S CONSI DERED.

. ONE COMMENTOR QUESTI ONED THE STATEMENT THAT OPERATI ON OF THE Al R- STRI PPI NG SYSTEM MAY
CAUSE ELECTRI CAL SURGES DUE TO SYSTEM CYCLI NG AND NOTED THAT THE POAER DI FFERENCE BETWEEN
Al R- STRI PPI NG AND CARBON ADSORPTI ON WOULD BE APPROXI MATELY 50 HORSEPOWER (141.5 HORSEPOWER
FOR Al R- STRI PPI NG AS COVPARED TO 95 HORSEPOWER FOR CARBON ADSORPTI QN) .

AS PREVI QUSLY DI SCUSSED, DURI NG THE 1984 PRE-DESI GN STUDY | T WAS ASSUMED THAT BOOSTER PUMPS
WOULD NOT BE REQUI RED FOR THE CARBON ADSORPTI ON SYSTEM  NOW THAT THEY ARE | NCLUDED I N THE
CURRENT CARBON ADSCRPTI ON SYSTEM CONCEPTUAL DESI G\, THERE WLL BE A CYCLI NG COF ELECTRI CAL

EQUI PMENT SIM LAR TO THAT ASSOCI ATED W TH THE Al R- STRI PPI NG SYSTEM (W THOUT A STORAGE

RESERVO R). HOAEVER, THE POWNER LOAD WLL BE APPROXI MATELY DOUBLED I N THE Al R- STRI PPI NG SYSTEM
AS COWPARED TO THE CARBON ADSORPTI ON SYSTEM (141.5 HORSEPOMNER AS COMPARED TO 75 HORSEPOVER) .
(NOTE:  ONE 20 HORSEPOWER BOOSTER PUMP |'S STRI CTLY A BACKUP PUWP | N THE CARBON ADSORPTI ON SYSTEM
DESI GN, AND THEREFORE, THE TOTAL POMNER LCAD I N 75 HORSEPONER NOT 95 AS STATED BY THE

COMMENTCR. ). WHEN COWMPARI NG THE PRQJECTED POMNER LQOADS TO THE CURRENT POMER REQUI REMENTS OF THE
EXI STI NG VELLS, THE CARBON ADSCORPTI ON SYSTEM W LL | NVOLVE LESS THAN A 36% | NCREASE | N POAER
LOAD, WHI LE THE PONER LOAD FOR AN Al R- STRI PPI NG SYSTEM W LL RESULT I N AN | NCREASE OF OVER 150%
FROM CURRENT POVNER REQUI REMENTS. | T CANNOT BE DETERM NED WHETHER THI S ADDED PONER LOAD W LL
CAUSE SURG NG ON THE POVER LI NES W THOUT A DETAI LED EVALUATI ON BASED ON | NFORVATI ON FROM THE
LOCAL PONER COVPANY AND AN ANALYSI S OF THE MOTCR STARTI NG CHARACTERI STICS OF THE EXI STI NG AND
PROPOSED EQUI PMENT. AN Al R- STRI PPI NG SYSTEM HOWEVER, WOULD HAVE A H GHER PROBABI LI TY COF

CAUSI NG SUCH SURCGES DUE TO THE GREATER | NCREASE | N CYCLI NG POAER LQAD.

. ONE COMMENTOR NOTES THAT THE OPERATI ON AND MAI NTENANCE (Q8&\) COSTS ASSOCI ATED W TH CARBON
ADSCRPTI ON ARE MANY Tl MES H GHER THAN THAT ASSCOCI ATED WTH Al R-STRIPPI NG | N ADDI Tl ON,
THE COMVENTOR QUESTI ONS THE USE OF A 5- YEAR OPERATI NG CYCLE.

WE AGREE THAT THE O&M COST FOR THE CARBON ADSORPTI ON ALTERNATI VE IS MJCH H GHER THAN THAT

ASSCCI ATED WTH Al R-STRIPPING  THE PRI MARY REASON | S THE COST OF REPLACI NG SPENT CARBON.

CARBON REPLACEMENT COSTS WERE ESTI MATED AT $1.50 PER POUND, BASED ON $1. 00 PER POUND OF VIRA N
CARBON, PLUS $0.50 PER POUND FOR FREI GHT, CARBON REMOVAL AND REPLACEMENT | N THE VESSELS, HAULI NG
AVAY, AND DI SPCSAL. OTHER O8&M COSTS | NCLUDE POMER COSTS (H GHER FOR Al R- STRI PPI NG DUE TO
GREATER PONER USAGE), MAI NTENANCE COSTS ( ESTI MATED TO BE ONE THI RD H GHER FOR Al R- STRI PPI NG
BECAUSE OF EXTRA PUMPS AND BLOMERS), AND SAMPLI NG AND ANALYSI S COSTS (ESSENTI ALLY THE SAME FOR
BOTH TREATMENT ALTERNATI VES) .



REGARDI NG THE USE OF A 5- YEAR OPERATI NG CYCLE | N THE PRESENT WORTH ANALYSIS, AS STATED I N BOTH
THE MAY 1984 RECORD OF DECI SI ON AND THE REVI SED COST- EFFECTI VENESS ANALYSI S, 5 YEARS WAS USED

SI NCE THE PRI MARY CBJECTIVE OF THE I NI TI AL REMEDI AL MEASURES | S TO TAKE ACTI ON TO PROVI DE CLEAN
WATER DURI NG THE | NTERI M PERI CD BEFORE A FI NAL REMEDI AL ACTION IS I N PLACE.  WHEN A FI NAL
REMEDI AL ACTI ON | S CHOSEN FOR SAN GABRI EL AREA 1, | T MAY ENTAI L ABANDONI NG THE USE OF THE
MJTUALS WELLS. THEREFORE, | T |I'S CONSI DERED APPROPRI ATE TO USE THE 5- YEAR OPERATI NG CYCLE I N THE
COST- EFFECTI VENESS ANALYSI S.

. ONE COMMENTCOR STATED THAT THE DI AVETER OF THE CARBON VESSELS SHOULD BE | NCREASED FROM THE
PROPOSED 10 FEET OR ADDI TI ONAL VESSELS PROVI DED, | N ORDER TO DECREASE THE SURFACE LQADI NG
RATE FROM THE PLANNED 11.2 GPM FT2 TO BELOW THE 5 GPM FT2 THE LI TERATURE | NDI CATES | S AN
ACCEPTABLE MAXI MUM FOR PRESSURE VESSELS. TH' S WOULD ENTAI L ADDI TI ONAL EQUI PMENT COSTS
THAT SHOULD BE | NCLUDED I N THE COST ESTI MATE FOR THE CARBON ADSORPTI ON SYSTEM

VE ARE | N AGREEMENT THAT 5 GPM FT2 IS A DESI RABLE SURFACE LQOADI NG RATE. FOR RI CHWOCD AND RURBAN
HOMVES, THE SURFACE LOADI NG RATE AT THE ANNUAL AVERAGE FLOWIS 2.7 GPM FT2. AS TH S | MPLI ES,

TH S | S THE AVERAGE LQADI NG RATE THROUGHOUT THE YEAR  PEAK FLONS OF 2-3 TI MES THE AVERACGE FLOW
CAN BE EXPECTED ON A DAILY BASI S FOR SHORT PERICDS OF TIME I N THE MORNING AND EVENNNG  TH' S
WLL RESULT I N SHORT- TERM SURFACE LQADI NG RATES OF 5.4 TO 8.1 GPM FT2. SUMMVER SEASONAL PEAKS OF
4 TI MES AVERAGE FLOW MAY OCCUR ON THE HOTTEST DAYS OF THE YEAR AT THESE | NFREQUENT TI MES, THE
SURFACE LOADI NG RATE I N THE CARBON VESSELS MAY REACH 10 TO 11 GPM FT2. AS THE SURFACE LQADI NG
RATE OF 10 TO 11 GPM FT2 OCCURS VERY | NFREQUENTLY, | T IS CONSI DERED ACCEPTABLE. | T WOULD NOT BE
COST- EFFECTI VE TO DESI GN THE CARBON VESSELS TO PROVI DE A SURFACE LQOADI NG RATE OF 5 GPM FT2 FOR
FLOAS OF 4 TI MES THE AVERACGE FLOW

. ONE COMMENTOR NOTED THAT THE COSTS OF CARBON ADSCRPTI ON VERSUS Al R- STRI PPI NG SHOW THAT THE
LATTER HAS APPRECI ABLE COST ADVANTAGES, AND THAT DATA FROM EPA' S DRI NKI NG WATER RESEARCH
DI VI SION I'N Cl NCI NNATI, OHI O CONFI RVB THI S.

WE AGREE W TH THE COMMENTOR THAT Al R- STRI PPI NG W THOUT THE STORACGE RESERVAO R HAS A COST
ADVANTAGE OVER CARBON ADSCRPTI ON, PARTI CULARLY AS REGARDS CPERATI ON AND MAI NTENANCE COSTS.  THE
Al R- STRI PPI NG ALTERNATI VE THAT DCES NOT | NCLUDE THE STORACE RESERVAO R, HONEVER, WOULD BE
OPERATED BY THE MJUTUALS THEMSELVES. THE COWMPLEXITY OF THE SYSTEMS AND THE MUTUALS | NEXPERI ENCE
I N OPERATI NG COVPLEX WATER TREATMENT SYSTEMS LEADS TO SERI QUS CONCERNS REGARDI NG THE SYSTEMS
RELI ABI LI TY. THEREFORE, EPA AND DHS HAVE DECI DED THAT I N THI S SPECI FI C APPLI CATI ON, THE

NON- COST ADVANTAGES OF CARBON ADSCRPTI ON QUTWEI GH THE COST ADVANTACGE OF Al R- STRI PPI NG AND BETTER
MEET THE GOALS OF SARA AS THE OVERALL COST- EFFECTI VE REMEDI AL ACTI ON ALTERNATI VE.

RESPONSE FROM THE MUTUALS

AS DI SCUSSED EARLI ER, EPA PROVI DED EACH MJTUAL WTH A COPY OF THE REVI SED COST- EFFECTI VENESS
ANALYSI S AND PROVI DED FACT SHEETS DESCRI BI NG THE STUDY TO THE MUTUALS FOR DI STRI BUTI ON TO THEI R
SHAREHOLDERS. EPA ASKED THE MUTUALS TO RESPOND TO EPA W TH THEI R PREFERENCES REGARDI NG THE
ALTERNATI VE | NI TI AL REMEDI AL MEASURES. BOTH RI CHWOOD AND RURBAN HOVES MUTUAL WATER COVPANI ES
PROVI DED LETTERS TO EPA STATI NG THAT THEY WERE | N AGREEMENT W TH THE EPA PROPCSAL TO REVI SE THE
SELECTI ON OF ALTERNATI VE FOR THE SAN GABRI EL AREA 1 | NI TI AL REMEDI AL MEASURES FROM Al R- STRI PPI NG
TO CARBON ADSCORPTI ON TREATMENT SYSTEMS. THE PRESI DENT OF HEMLOCK MJUTUAL WATER COVPANY ADVI SED
EPA THAT THE HEMLOCK BQOARD OF DI RECTOCRS HAD DECI DED NOT TO REQUEST THAT THE PROPCSED UPGRADE TO
THEI R CARBON ADSCRPTI ON SYSTEM BE | MPLEMENTED, AND THEREFORE, REQUESTED THAT THEY NOT BE

I NCLUDED IN THE | NI TI AL REMEDI AL MEASURES PRQJECT AT THI S TI ME.

NEW | NFORVATI ON

SI NCE THE OCTCBER 1986 PUBLI C COMVENT PERI CD ON EPA' S REVI SED COST- EFFECTI VENESS ANALYSI S,

SAMPLI NG OF RURBAN HOVES WELLS HAS SHOMN A REDUCTI ON | N CONTAM NANT LEVELS. THE LAST TI ME
RURBAN HOVES' WELLS WERE SAMPLED (1/31/85) BEFORE THE OCTOBER 1986 PUBLI C COMMENT PERI CD, WELL
NO. 1 SHOMED A PCE CONCENTRATI ON CF 4.4 PPB, JUST ABOVE THE DHS ACTION LEVEL. TH S WELL HAS HAD
A NAXI MUM PCE CONCENTRATI ON OF 54 PPB I N THE PAST. SINCE THE PUBLI C COMVENT PERI OD, THE VELLS
HAVE BEEN SAMPLED MONTHLY FOR THE FI RST FI VE MONTHS OF 1987 AS PART OF THE ASSEMBLY BI LL 1803
SAMPLI NG PROGRAM CURRENTLY BEI NG CONDUCTED BY THE MAI N SAN GABRI EL BASI N WATERVASTER.  PCE HAS
NOT BEEN DETECTED AT ALL IN VWELL NO. 2 IN 1987. THE LABORATCRY HAS REPORTED VALUES OF PCE OF
0.68 - 1.14 PPB IN VELL NO 1 IN FI VE SAMPLES COLLECTED IN 1987. TH S IS ESSENTI ALLY THE LIM T
OF QUANTI FI CATI ON FOR PCE ANALYSIS. AT THI'S STAGE IN THE SAN GABRI EL RI/FS, THE KNOALEDGE OF



THE SOURCES, EXTENT, AND CHARACTER OF THE GROUNDWATER CONTAM NATI ON |'S NOT DETAI LED ENQUGH TO
DETERM NE THE REASON FOR THI'S DRCP I N CONTAM NATI ON LEVELS. THE | NFLUENCE OF OTHER WEELLS
PUWING IN THE VI N TY OR CHANG NG WATER LEVELS MAY HAVE AFFECTED CONTAM NANT M GRATION, OR A
SLUG OF CONTAM NATI ON MAY HAVE PASSED THROUGH THE RURBAN HOMES WELL FI ELD.

DECI SI ON SUMVARY

AFTER CONSI DERATI ON OF THE PUBLI C COMVENTS RECEI VED AND THE PREFERENCES SHOMWN BY THE THREE
MJTUALS, EPA AND DHS HAVE DECI DED TO REVI SE THE ALTERNATI VE SELECTI ON FCR THE SAN GABRI EL AREA 1
I'NITI AL REMEDI AL MEASURES FROM Al R- STRI PPI NG TREATMENT SYSTEMS TO CARBON ADSORPTI ON SYSTEMB. A
CARBON ADSCRPTI ON SYSTEM W LL BE | NSTALLED AT THE R CHWOOD MJUTUAL WATER COVPANY.

ALTHOUGH HEMLOCK MJUTUAL WATER COVPANY ADVI SED EPA THAT IT DID NOT W SH THE UPGRADE CF | TS CARBON
ADSCRPTI ON SYSTEM TO BE | MPLEMENTED AT TH' S TI ME, EPA AND DHS HAVE DECI DED TO STI LL SELECT THE
UPGRADE TO HEMLOCK' S PRESENT CARBON ADSCRPTI ON SYSTEM AS THE REVI SED | NI TI AL REMEDI AL MEASURE
ALTERNATIVE. TH' S WLL ALLOW EPA AND DHS TO TAKE ACTI ON I N THE FUTURE TO UPGRADE HEML.OCK' S
TREATMENT SYSTEM | F HEMLOCK' S PRESENT CARBON SYSTEM BEG NS TO HAVE PROBLEVS W THOUT HAVI NG TO GO
THROUGH ANOTHER REMEDY SELECTI ON PROCESS.

FOR RURBAN HOVES MUTUAL WATER COVPANY, EPA AND DHS HAVE DECI DED NOT TO | MPLEMENT | NI TI AL

REMEDI AL MEASURES AT THI' S TI ME SI NCE THE CONTAM NANT LEVELS HAVE REVAI NED STEADY AT THE LEVELS
RECOMMENDED AS THE PUBLI C HEALTH GOAL FOR THE | RM THROUGH THE FI RST HALF CF 1987. THE DESI GN
AND PREPARATI ON OF Bl D DOCUMENTS FOR THE | RM FOR RURBAN HOMES, HOWEVER, WLL BE COVPLETED AT
THS TIMEE TH S WLL ALLOVNEPA AND DHS TO TAKE | MVEDI ATE ACTI ON TO PROTECT PUBLI C HEALTH | F
REGULAR MONI TORI NG SHOAS THE CONTAM NANT LEVELS | NCREASI NG AGAIN CR | F OTHER | NVESTI GATI ONS
DETERM NE THAT UPGRADI ENT CONTAM NATI ON THREATENS THE WELLS. TH S APPRCACH HAS BEEN DI SCUSSED
W TH THE PRESI DENT OF THE RURBAN HOVES BOARD OF DI RECTCRS, WHO HAD NO OBJECTIONS TO THI S
APPRCACH AND | NFORMED THE OTHER MEMBERS OF THE BOARD OF DI RECTCRS.

LI ST OF COMVENTORS

R F. CGRUSZKA, VI CE PRESI DENT; SOUTHERN CALI FORNI A WATER COWPANY; LETTER DATED OCTOBER 1, 1986.

SANFORD M VEI SS, DI RECTOR OF ENG NEERI NG AND GECRGE AMES, A.Q ENA NEER Il; SQUTH COAST Al R
QUALI TY MANAGEMENT DI STRI CT; LETTER DATED NOVEMBER 4, 1986.

LI ST OF RESPONSES FROM MJUTUALS

BONNI E POOL, SECRETARY/ TREASURER, RI CHWOOD MUTUAL WATER COMPANY; LETTER DATED NOVEMBER 2, 1986.

GEOCRGE W BUCEY, PRESI DENT; DON SAGAR, VI CE-PRESI DENT; DI CK SARDESON, ENG NEER, M KE COX, 2ND
VI CE- PRESI DENT; AND JOHN MCKENNA, PLANT MANAGER, RURBAN HOMVES MUTUAL WATER COMPANY; LETTER DATED
OCTOBER 31, 1986.

BUD SELANDER, PRESI DENT, HEM.OCK MJUTUAL WATER COVPANY; RECORD OF COMMUNI CATI ON SUMMARI ZI NG PHONE
CONVERSATI ON, NOVEMBER 5, 1986.



