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1) TO FIND A SOLUTION FOR THE THREE MUTUAL WATER COMPANIES THAT HAVE A WELL CONTAMINATION
PROBLEM AND HAVE NO ALTERNATIVE WATER SUPPLY; 
2) TO IDENTIFY AND CONTROL ANY TCE/PCE SOURCES; AND 3) TO DEVELOP AN OVERALL STRATEGY FOR
MANAGEMENT OF THE PLUME AREAS.

TO ADDRESS THIS FIRST OBJECTIVE, EPA DIRECTED ITS CONTRACTOR, CH2M HILL TO EVALUATE ALTERNATIVE
INITIAL REMEDIAL MEASURES (IRM) TO SOLVE THE MUTUALS' WATER CONTAMINATION PROBLEMS DURING THE
INTERIM PERIOD BEFORE A FINAL LONG-TERM SOLUTION TO GROUNDWATER CONTAMINATION IN THE SAN GABRIEL
BASIN IS IMPLEMENTED.  THIS EVALUATION WAS SUMMARIZED IN A FOCUSED FEASIBILITY STUDY DATED
DECEMBER 6, 1983.

ON MAY 11, 1984, AFTER A FORMAL PUBLIC COMMENT PERIOD, EPA REGION 9'S REGIONAL ADMINISTRATOR
SIGNED A RECORD OF DECISION (ROD) SELECTING AIR-STRIPPING TREATMENT AS THE MOST COST-EFFECTIVE
INITIAL REMEDIAL MEASURE (IRM) TO PROVIDE THREE SMALL MUTUAL WATER COMPANIES IN EL MONTE WITH A
SOURCE OF UNCONTAMINATED WATER.  DURING THE DESIGN PHASE OF THE IRM, IT BECAME APPARENT THAT THE
COST TO CONSTRUCT AND OPERATE AIR-STRIPPING SYSTEMS WOULD BE MUCH HIGHER THAN ESTIMATED IN THE
FOCUSED FEASIBILITY STUDY (FFS) AND THE ROD, DUE TO THE SEVERE SITE CONSTRAINTS ASSOCIATED WITH
DESIGNING AND CONSTRUCTING TREATMENT SYSTEMS FOR THE MUTUALS.  IN ADDITION, TO DESIGN AN
AIR-STRIPPING SYSTEM THAT THE MUTUALS COULD OPERATE RELIABLY, AND WHICH WOULD NOT RESULT IN
ADVERSE IMPACTS ON THE NEIGHBORING COMMUNITY, WOULD REQUIRE THE ADDITION OF A 60,000 GALLON
STORAGE RESERVOIR TO THE TREATMENT SYSTEM AT EACH MUTUALS' WELL SITE.

AS A RESULT OF THESE FINDINGS, REVISED COST ESTIMATES HAVE BEEN DEVELOPED FOR ALL OF THE
ALTERNATIVES CONSIDERED IN THE ROD.  BASED ON THESE REVISED COST ESTIMATES, AND ON THE OTHER
RELATIVE ADVANTAGES AND DISADVANTAGES (NON-COST FACTORS) OF THE FEASIBLE ALTERNATIVES, EPA HAS
DETERMINED THAT CARBON ADSORPTION TREATMENT IS NOW THE COST-EFFECTIVE ALTERNATIVE.

DISCUSSION

#SH
I. BACKGROUND

ON DECEMBER 6, 1983, EPA'S ZONE CONTRACTOR, CH2M HILL COMPLETED A FOCUSED FEASIBILITY STUDY
(CH2M HILL, 1983) WHICH EVALUATED VARIOUS ALTERNATIVE INITIAL REMEDIAL MEASURES (IRM) WHICH
WOULD PROVIDE THREE SMALL MUTUAL WATER COMPANIES IN EL MONTE WITH A SOURCE OF UNCONTAMINATED
WATER.  THE THREE COMPANIES -- RICHWOOD, RURBAN HOMES, AND HEMLOCK MUTUAL WATER COMPANIES -- HAD
WELLS CONTAMINATED WITH TETRACHLOROETHYLENE (ALSO KNOWN AS PERCHLOROETHYLENE OR PCE).  WHILE
OTHER WATER COMPANIES IN SAN GABRIEL AREAS 1-4 ALSO HAVE CONTAMINATED WELLS, ONLY THESE THREE
MUTUALS WERE UNABLE TO PROVIDE WATER THAT MEETS THE EPA SUGGESTED NO ADVERSE RESPONSE LEVELS
(SNARL) FOR A 10-6 CANCER RISK LEVEL FOR PCE AND TRICHLOROETHYLENE (TCE).  LARGER WATER
COMPANIES HAVE TAKEN INTERIM ACTIONS SUCH AS SHUTTING DOWN CONTAMINATED WELLS OR BLENDING WATER
FROM CLEAN AND CONTAMINATED WELLS TO MEET THE SNARL LEVEL.  THESE OPTIONS WERE NOT AVAILABLE TO
THE THREE MUTUALS.

THE FOCUSED FEASIBILITY STUDY (FFS) IDENTIFIED SEVERAL FEASIBLE ALTERNATIVES TO SOLVE THE
MUTUALS' PROBLEMS.  AFTER A FORMAL PUBLIC COMMENT PERIOD AND A PUBLIC MEETING TO WHICH ALL
MEMBERS OF THE MUTUALS WERE INVITED, REGION 9'S REGIONAL ADMINISTRATOR SIGNED A RECORD OF
DECISION ON MAY 11, 1984 SELECTING AIR-STRIPPING TREATMENT AS THE COST-EFFECTIVE IRM FOR SAN
GABRIEL AREA 1 (U.S. EPA, 1984).  TWO ALTERNATIVES THAT WERE TECHNICALLY FEASIBLE AND LOWER IN
COST THAN AIR-STRIPPING WERE NOT SELECTED AS THE COST-EFFECTIVE IRM DUE TO INSTITUTIONAL
PROBLEMS.  THE LOWEST COST ALTERNATIVE, UNDER WHICH THE MUTUALS WOULD OBTAIN WATER FROM A NEARBY
WATER COMPANY WHILE LEASING THEIR WATER RIGHTS, WAS NOT SELECTED BECAUSE NO NEARBY WATER COMPANY
WAS IDENTIFIED WHICH WOULD AGREE TO PROVIDE WATER UNDER SUCH AN ARRANGEMENT. THE NEXT LOWEST
COST ALTERNATIVE WAS FOR THE MUTUALS TO DISSOLVE AS INDEPENDENT WATER COMPANIES AND JOIN A
NEARBY WATER COMPANY.  THIS ALTERNATIVE WAS NOT SELECTED AFTER THE MEMBERSHIP OF EACH MUTUAL
VOTED NOT TO DISSOLVE.

AFTER THE RECORD OF DECISION WAS SIGNED, EPA ISSUED A WORK ASSIGNMENT TO ITS CONTRACTOR, CH2M
HILL, TO DESIGN AIR-STRIPPING TREATMENT SYSTEMS FOR THE RICHWOOD AND RURBAN HOMES MUTUAL WATER
COMPANIES.  THE THIRD MUTUAL, HEMLOCK, DECLINED TO HAVE AN AIR-STRIPPING SYSTEM PROVIDED AS AN
IRM AND HAS INSTEAD PURCHASED AND INSTALLED ITS OWN CARBON ADSORPTION SYSTEM.  IN JUNE OF 1984,
THE DESIGN TEAM FROM CH2M HILL VISITED THE MUTUALS' WELL SITES TO OBTAIN BACKGROUND  INFORMATION
ON THE PRESENT WATER SYSTEMS' OPERATING CHARACTERISTICS AND TO OBTAIN WATER SAMPLES FOR FULL



ORGANIC PRIORITY POLLUTANT ANALYSIS. THE PURPOSE OF THE WATER ANALYSES WAS TO CONFIRM THAT THE
ONLY CONTAMINANTS PRESENT WERE VOLATILE ORGANICS WHICH COULD BE TREATED WITH AN AIR-STRIPPING
SYSTEM.  THE RESULTS OF THESE ANALYSES CONFIRMED THAT PCE WAS THE ONLY CONTAMINANT PRESENT IN
THE MUTUALS' WELL WATER AT LEVELS OF CONCERN.

AFTER THE INITIAL SITE VISIT, CH2M HILL RECOMMENDED THE PREPARATION OF A PRE-DESIGN STUDY OF
AIR-STRIPPING SYSTEMS FOR THE RICHWOOD AND RURBAN HOMES MUTUALS.  THE SITE VISIT HAD IDENTIFIED
SEVERAL SEVERE CONSTRAINTS THAT WOULD BE IMPOSED ON THE SYSTEM DESIGN DUE TO THE LIMITED SITE
AREA, HIGH PEAK WATER FLOWS IN THE SYSTEMS, CLOSE PROXIMITY TO NEIGHBORS AT THE WELL SITES, AND
THE NEED TO DESIGN A SYSTEM WHICH THE MUTUALS COULD OPERATE RELIABLY (SINCE THE CALIFORNIA
DEPARTMENT OF HEALTH SERVICES (DHS) AT THAT TIME PLANNED TO REQUIRE THE MUTUALS TO BE
RESPONSIBLE FOR SYSTEM OPERATION AND MAINTENANCE).  THE PURPOSE OF THE PRE-DESIGN STUDY WAS TO
INVESTIGATE DIFFERENT CONFIGURATIONS OF AIR-STRIPPING SYSTEMS TO DETERMINE THE MOST
COST-EFFECTIVE AND RELIABLE CONFIGURATION BEFORE PROCEEDING WITH THE FINAL SYSTEM DESIGN.  EPA  
AUTHORIZED CH2M HILL TO BEGIN THIS STUDY IN JULY 1984.

II. THE PRE-DESIGN STUDY

DURING THE PRE-DESIGN STUDY, CH2M HILL IDENTIFIED AND FOCUSED ON FIVE MAJOR CONSIDERATIONS IN
THE DEVELOPMENT OF AN AIR-STRIPPING SYSTEM DESIGN:

1) PEAK FACTOR.  FOR BOTH MUTUALS, THERE IS A CONSTANT CYCLING OF WATER FLOW IN THE SYSTEM
FROM ZERO TO AS HIGH AS 880 GALLONS PER MINUTE. THESE FLOW RATES ARE CAUSED BY THE CYCLING
ON AND OFF OF THE MUTUALS' WELLS DURING OPERATION.  THE REASON FOR THIS CONSTANT CYCLING
OF THE WELLS IS THAT THE MUTUALS LACK THE RESERVOIR CAPACITY THAT WOULD BE AVAILABLE IN A
STANDARD WATERWORKS SYSTEM.  BOTH MUTUALS HAVE ONLY SMALL PRESSURE TANKS AT THE WELL SITES
WHICH FEED DIRECTLY INTO THE DISTRIBUTION SYSTEM.  WHEN THE PRESSURE IN THE SYSTEM DROPS
BELOW A CERTAIN SET VALUE, THE PUMPS TURN ON LONG ENOUGH TO RAISE THE PRESSURE BACK ABOVE
THAT VALUE.

SINCE THE FLOW RATE OF THE SYSTEM IS AN IMPORTANT DESIGN CRITERION, A FLOW RATE STUDY OF
THE MUTUALS' SYSTEMS WAS CONDUCTED.  MULTIPLE TIME-VOLUME MEASUREMENTS WERE USED TO
DETERMINE THE WELL PUMPING RATES FOR RICHWOOD AND RURBAN HOMES.  AVERAGE FLOW RATES WERE
DETERMINED BY ESTIMATING THE LENGTH OF TIME EACH PUMP OPERATED DURING THE MONTH AND USING
THE MEASURED PUMPING RATE.  THE RESULTS OF THE FLOW RATE STUDY SHOWED THAT THE AVERAGE
FLOW RATES OF THE MUTUALS' WATER SYSTEMS WERE UNDERESTIMATED DURING THE FFS, BY AS MUCH AS
79% IN THE CASE OF RICHWOOD'S SYSTEM.  THE AVERAGE FLOW RATES USED IN THE FFS AND THE
REVISED ESTIMATES FOR RICHWOOD AND RURBAN HOMES ARE SUMMARIZED IN THE TABLE BELOW.  THESE
FINDINGS ARE ESPECIALLY SIGNIFICANT SINCE THE FLOW RATE CAN HAVE AN IMPORTANT EFFECT ON
THE DESIGN OF ALTERNATIVE WATER SUPPLY SYSTEMS, AS WELL AS ON THEIR ASSOCIATED CAPITAL AND
OPERATING COSTS.

                       WATER SYSTEM AVERAGE FLOW RATES

                         FOCUSED               REVISED
    MUTUAL          FEASIBILITY STUDY          ESTIMATE
    WATER               ESTIMATE          (PRE-DESIGN STUDY)      PERCENT
   COMPANY           (GALLONS/MINUTE)      (GALLONS/MINUTE)      DIFFERENCE

   RURBAN HOMES            135                    210               +56%

   RICHWOOD                 95                    170               +79%.

2) OPERATIONAL SIMPLICITY.  THE MUTUALS ARE PRESENTLY CERTIFIED TO OPERATE THEIR EXISTING
WATER SYSTEMS.  SINCE THE PRESENT SYSTEMS ARE NOT COMPLEX, THEY DO NOT EMPLOY HIGHLY
TRAINED INDIVIDUALS AS SYSTEM OPERATORS.  THUS, OPERATIONAL SIMPLICITY IS DESIRABLE FOR
THE TREATMENT SYSTEMS IN ORDER TO REDUCE THE IMPACT ON THE MUTUALS' OPERATION OF THEIR
WATERWORKS SYSTEM, AND TO ENSURE RELIABLE OPERATION OF THE TREATMENT SYSTEM.

3) LIMITED AREA AVAILABLE.  BOTH MUTUALS HAVE LIMITED AREA AVAILABLE AT THEIR WELL SITES
FOR CONSTRUCTION OF A TREATMENT SYSTEM. THIS IMPOSES A SERIOUS CONSTRAINT FOR FACILITY
CONSTRUCTION ESPECIALLY FOR THE RICHWOOD MUTUAL WHICH HAS THE SMALLER WELL SITE.  SPECIAL
SITE PREPARATION AND CONSTRUCTION PROCEDURES WILL BE REQUIRED, AFFECTING THE CAPITAL COST



OF THE SYSTEM.

4) CLOSE PROXIMITY OF NEIGHBORS.  THE SITES ARE VERY CLOSE TO NEIGHBORING RESIDENCES. 
THUS, THE COMMUNITY WILL BE SENSITIVE TO ANY NOISE PRODUCED BY THE TREATMENT SYSTEMS,
ESPECIALLY AT NIGHT.

5) COST.  IT BECAME CLEAR IN THE EARLY STAGES OF THE PRE-DESIGN STUDY THAT THE COMBINATION
OF SITE CONSTRAINTS WOULD LEAD TO INCREASED COSTS IN THE DESIGN AND CONSTRUCTION OF
AIR-STRIPPING SYSTEMS FOR THE MUTUALS, WELL ABOVE THOSE ESTIMATED IN THE FFS.  TO ENABLE
EPA TO COMPARE THE COSTS OF DIFFERENT AIR-STRIPPING SYSTEM CONFIGURATIONS, BOTH CAPITAL
AND OPERATING COSTS WERE DEVELOPED FOR ALL THE TREATMENT SYSTEM CONFIGURATIONS EVALUATED.

CH2M HILL IDENTIFIED TWO POTENTIAL AIR-STRIPPING TREATMENT SYSTEM CONFIGURATIONS FOR THE
MUTUALS.  THE PRIMARY DIFFERENCE BETWEEN THE CONFIGURATIONS WAS WHETHER OR NOT A 60,000 GALLON
STORAGE RESERVOIR WAS INSTALLED IN ADDITION TO THE AIR-STRIPPING TOWERS.  ALSO, WHEN IT BECAME
APPARENT THAT THE COST OF AIR-STRIPPING TREATMENT WAS GOING TO BE MUCH HIGHER THAN PREVIOUSLY
ESTIMATED, CH2M HILL ALSO REVISED THE CONCEPTUAL DESIGN AND COSTS FOR CARBON ADSORPTION
TREATMENT SYSTEMS FOR THE MUTUALS.  CARBON ADSORPTION WAS RECONSIDERED SINCE IT WAS IDENTIFIED
IN THE FFS AS THE NEXT MOST COST-EFFECTIVE FEASIBLE ALTERNATIVE AFTER AIR-STRIPPING, AND ALSO
BECAUSE IT HAS SEVERAL OTHER ADVANTAGES.  THE THREE TREATMENT SYSTEM CONFIGURATIONS EVALUATED
DURING THE PRE-DESIGN STUDY ARE BRIEFLY DESCRIBED AS FOLLOWS, ALONG WITH A DISCUSSION OF THEIR
RELATIVE ADVANTAGES AND DISADVANTAGES, AS IDENTIFIED DURING THE PRE-DESIGN STUDY (CH2M HILL,
1984).  THE REVISED COST ESTIMATES FOR THE TREATMENT SYSTEM CONFIGURATIONS WILL BE DISCUSSED IN
A LATER SECTION.

1) AIR-STRIPPING WITHOUT A STORAGE RESERVOIR.  THIS ALTERNATIVE IS THE SYSTEM ENVISIONED
IN THE FEASIBILITY STUDY.  WATER WOULD BE PUMPED DIRECTLY FROM THE WELL TO TWO PARALLEL
AIR-STRIPPING TOWERS, AND THEN PUMPED TO THE EXISTING PRESSURE TANKS AT THE SITE BEFORE
DISTRIBUTION TO THE MUTUALS' MEMBERS.  A MAJOR PROBLEM WITH THIS ALTERNATIVE IS THAT THE
WELL PUMPS PRESENTLY CYCLE ON AND OFF CONTINUOUSLY EVERY FEW MINUTES 24 HOURS A DAY. 
SIMILAR CYCLING OF THE AIR-STRIPPING SYSTEM MAY CREATE POTENTIAL PROBLEMS CONCERNING
SYSTEM RELIABILITY.  THE CONTINUOUS CYCLING OF THE AIR-STRIPPING SYSTEM MAY CAUSE
EXCESSIVE EQUIPMENT WEAR. IN ADDITION, OPERATION OF THIS SYSTEM WOULD REQUIRE THE USE OF A
SOPHISTICATED MICROPROCESSOR CONTROL SYSTEM.  THIS IS NECESSARY TO CONTROL THE CONSTANT
CYCLING ON AND OFF THIS SYSTEM WOULD REQUIRE. OPERATION OF A COMPLEX CONTROL SYSTEM IS
PROBABLY BEYOND THE CAPABILITY OF THE MUTUALS PRESENT STAFF.  THIS IS A SERIOUS PROBLEM,
SINCE DOHS PLANNED TO NEGOTIATE A LETTER OF UNDERSTANDING OR CONTRACT WITH THE MUTUALS
UNDER WHICH THE MUTUALS WOULD BE RESPONSIBLE FOR ONGOING OPERATION AND MAINTENANCE OF THE
AIR-STRIPPING SYSTEM.  THUS, THE RELIABILITY OF THE SYSTEM MAY BE IN QUESTION IF THIS
TREATMENT SYSTEM CONFIGURATION IS IMPLEMENTED.

THERE ARE SEVERAL OTHER DISADVANTAGES ASSOCIATED WITH THIS ALTERNATIVE INVOLVING POTENTIAL
ADVERSE IMPACTS ON THE COMMUNITY SURROUNDING THE WELL SITES.  THIS AIR-STRIPPING SYSTEM
CONFIGURATION WOULD REQUIRE ESSENTIALLY 24-HOUR OPERATION WITH THE SYSTEM CONSTANTLY
CYCLING ON AND AND OFF.  THE CONSTANT CYCLING MAY CAUSE ELECTRICAL SURGES IN THE
NEIGHBORHOOD.  IN ADDITION, CONTINUOUS OPERATION MAY CREATE A NOISE PROBLEM, A
PARTICULARLY SEVERE DISADVANTAGE GIVEN THE FACT THAT THE SITES ARE LOCATED IN RESIDENTIAL
NEIGHBORHOODS WITHIN 200 FEET OF NEARBY HOUSES.  OPERATION OF AN AIR-STRIPPING SYSTEM WILL
INCREASE THE NOISE LEVELS AT THE WELL SITES DUE TO THE AIR BLOWERS INSTALLED AT THE BOTTOM
OF EACH AIR-STRIPPING TOWER.  ALTHOUGH NOISE BARRIERS WOULD BE INCLUDED IN THE SYSTEM
DESIGN, IT MAY NOT BE POSSIBLE TO COMPLETELY MITIGATE THE IMPACT OF INCREASED NOISE DURING
NIGHT-TIME OPERATIONS.  FINALLY, ANOTHER DISADVANTAGE TO THIS CONFIGURATION IS THAT THE
SYSTEM WOULD REQUIRE MONTHLY SHUTDOWN OF THE TOWERS FOR AN HOUR OR TWO FOR DISINFECTION. 
WHILE THIS CAN BE DONE FOR ONE TOWER AT A TIME, IT WOULD HAVE TO BE DONE AT PERIODS OF LOW
DEMAND OR ELSE WATER USE WOULD HAVE TO BE RESTRICTED DURING THIS ACTIVITY.  A DRAINAGE
SYSTEM WOULD HAVE TO BE INSTALLED TO DISPOSE OF EFFLUENT DURING THIS SYSTEM FLUSHING.

2) AIR-STRIPPING WITH A STORAGE RESERVOIR.  THIS SYSTEM WOULD HAVE THE SAME CONFIGURATION
AS THE FIRST ALTERNATIVE EXCEPT THAT THE SYSTEM WOULD ALSO HAVE A 60,000 GALLON STORAGE
RESERVOIR.  THIS WOULD BE A BELOW-GRADE OR PARTIALLY BELOW GRADE CONCRETE RESERVOIR, WITH
THE AIR-STRIPPING TOWERS INSTALLED DIRECTLY ABOVE THE RESERVOIR.  THIS WOULD ALLOW THE
AIR-STRIPPING SYSTEM TO OPERATE CONTINUOUSLY FOR LONGER PERIODS OF TIME AND WOULD REDUCE
THE POTENTIAL RELIABILITY PROBLEMS. LESS FREQUENT CYCLING OF THE SYSTEM WOULD REDUCE



EQUIPMENT WEAR.  THIS CONFIGURATION WOULD ALSO NOT REQUIRE THE SOPHISTICATED CONTROL
SYSTEM OF THE FIRST ALTERNATIVE, BECAUSE THE WELLS COULD PUMP CONTINUOUSLY FOR LONGER
PERIODS OF TIME WHILE FILLING UP THE RESERVOIR.  THIS TREATMENT SYSTEM CONFIGURATION WOULD
REQUIRE MUCH LESS CHANGE IN THE MUTUALS' CURRENT SYSTEM OPERATION THAN THE OTHER
AIR-STRIPPING CONFIGURATION, AND THEREFORE, OPERATION OF THE SYSTEM BY THE MUTUALS SHOULD
BE MORE RELIABLE.

IN ADDITION TO THE ADVANTAGES IN TERMS OF RELIABILITY, THIS AIR-STRIPPING SYSTEM
CONFIGURATION HAS SEVERAL OTHER ADVANTAGES.  THE RESERVOIR WOULD STORE ENOUGH WATER SO
THAT IN MOST CASES, THE SYSTEM WOULD NOT HAVE TO RUN AT NIGHT, THEREBY SOLVING THE
POTENTIAL NOISE PROBLEM.  IN ADDITION, MORE CONTINUOUS OPERATION OF THE SYSTEM WILL REDUCE
THE FREQUENCY OF POWER SURGES IN THE NEIGHBORHOOD.  ANOTHER ADVANTAGE OF THIS
CONFIGURATION IS THAT, BECAUSE OF THE RESERVOIR, NO RESTRICTIONS ON WATER USE WOULD BE
REQUIRED DURING MAINTENANCE SHUTDOWNS OF THE TOWERS.

WHILE THIS ALTERNATIVE WOULD PROVIDE MUCH MORE RELIABILITY AND EASE OF OPERATION THAN THE
FIRST ALTERNATIVE, IT HAS THE DISADVANTAGE OF APPROXIMATELY 50% HIGHER CAPITAL COSTS, AND
GREATER LAND REQUIREMENTS. THE LATTER DISADVANTAGE IS PARTICULARLY SIGNIFICANT FOR
RICHWOOD'S SITUATION SINCE THEIR WELL SITE HAS VERY LIMITED AREA AVAILABLE FOR
CONSTRUCTION.  ADDITIONAL CONTINGENCY WAS ADDED TO THE COST ESTIMATE FOR CONSTRUCTING THIS
SYSTEM CONFIGURATION AT RICHWOOD'S WELL SITE DUE TO THIS COMPLICATING FACTOR.

THERE ARE ALSO TWO DISADVANTAGES COMMON TO BOTH OF THE AIR-STRIPPING SYSTEM
CONFIGURATIONS.  FIRST, HEAVY CONSTRUCTION EQUIPMENT WOULD BE REQUIRED TO INSTALL THESE
SYSTEMS AND BOTH SITES HAVE LIMITED AREA.  AT RICHWOOD, AND POSSIBLY AT RURBAN HOMES, IT
WOULD REQUIRE THAT EASEMENTS FROM NEIGHBORING LAND-OWNERS BE OBTAINED THAT ALLOW THIS
EQUIPMENT TO PARK AND OPERATE ON THEIR LAND.  SECOND, FOR ANY AIR-STRIPPING CONFIGURATION
THERE IS A POTENTIAL COMMUNITY CONCERN WITH AIR EMISSIONS FROM THE SYSTEMS.  IN THIS CASE,
THE ESTIMATED EMISSIONS ARE QUITE LOW AND SHOULD NOT CREATE ANY POTENTIAL PUBLIC HEALTH OR
ENVIRONMENTAL PROBLEM.  BEFORE CONSTRUCTION OF AIR-STRIPPING SYSTEMS, EPA PLANNED TO
FOLLOW THE SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT'S REVIEW PROCESS FOR AIR-STRIPPING
TOWERS.  THIS PROCESS INCLUDES MODELING THE ESTIMATED EMISSIONS TO DETERMINE POTENTIAL
COMMUNITY EXPOSURE, FOLLOWED BY COMPLETION OF A HEALTH RISK ASSESSMENT BY DHS'S
EPIDEMIOLOGY STUDIES SECTION.

3) CARBON ADSORPTION.  CARBON ADSORPTION HAS MANY OPERATIONAL ADVANTAGES OVER
AIR-STRIPPING.  A CARBON SYSTEM COULD BE PLACED WITHIN THE MUTUALS' EXISTING WATER SYSTEMS
WITHOUT CHANGING THE MUTUALS' CURRENT SYSTEM OF OPERATING THEIR WELLS.  THE SYSTEM WOULD
REQUIRE NO CONTROL SYSTEM BEYOND THAT WHICH IS ALREADY IN THE MUTUALS' SYSTEMS. THE SYSTEM
WOULD BE EASY TO OPERATE AND MAINTAIN.  THE ONLY REQUIRED MAINTENANCE WOULD BE THAT THE
CARBON BE CHANGED PERIODICALLY (APPROXIMATELY ONCE OR TWICE A YEAR).  ACTIVATED CARBON
SUPPLY COMPANIES COULD BE CONTRACTED WITH TO RECHARGE THE CARBON VESSELS AND HAUL AWAY THE
SPENT CARBON.  EXCEPT FOR THIS ACTIVITY, THE MUTUALS COULD OPERATE EXACTLY THE SAME AS
THEY DO NOW.  A CARBON SYSTEM IS SMALLER IN SIZE THAN AN AIR-STRIPPING SYSTEM, THEREBY
MAKING IT EASIER TO DESIGN THE SYSTEM TO FIT IN THE SMALL SPACE AVAILABLE ON-SITE.  IN
ADDITION, IT WOULD NOT REQUIRE AS EXTENSIVE CONSTRUCTION ACTIVITY AS WOULD BE REQUIRED TO
INSTALL AN AIR-STRIPPING SYSTEM.  AT THE RICHWOOD SITE, IT MAY BE POSSIBLE TO INSTALL
SEPARATE CARBON SYSTEMS AT EACH WELL SITE, ELIMINATING THE NEED FOR A CONNECTING PIPE
BETWEEN THE SITES (ONE WELL SITE IS OBVIOUSLY TOO SMALL FOR AN AIR-STRIPPING TOWER,
THEREBY NECESSITATING THE CONNECTING PIPE FOR THOSE ALTERNATIVES).  ANOTHER FACTOR WHICH
COULD AFFECT THE MUTUALS' MEMBERS SATISFACTION WITH AN EPA-INSTALLED TREATMENT SYSTEM IS
THE RESULTING TASTE OF THE WATER.  AN AIR-STRIPPING SYSTEM WILL REMOVE CARBON DIOXIDE FROM
THE WATER WHICH WOULD AFFECT THE WATER'S TASTE.  HOWEVER, A CARBON SYSTEM SHOULD HAVE NO
AFFECT ON THE TASTE OF THE MUTUALS' WATER (EXCEPT FOR THE EFFECT OF CHLORINATION, WHICH IS
COMMON TO BOTH AIR-STRIPPING AND CARBON ADSORPTION).  CARBON ADSORPTION ALSO OFFERS AN
ADVANTAGE REGARDING THE PROTECTION OF PUBLIC HEALTH IN THAT IT IS NOT DESIGNED
SPECIFICALLY TO REMOVE PCE.  A CARBON SYSTEM WOULD REMOVE A WIDE VARIETY OF ORGANIC AS
WELL AS INORGANIC CONTAMINANTS.  ON THE OTHER HAND, THE AIR-STRIPPING TOWER WOULD BE
DESIGNED TO REMOVE A SPECIFIC CONCENTRATION OF PCE. WHILE OTHER VOLATILE CONTAMINANTS
WOULD BE REMOVED, THE REMOVAL EFFICIENCY WOULD DEPEND ON THE RELATIVE VOLATILITY OF THE
CONTAMINANT. AS AN EXAMPLE, TCE IS RELATIVELY LESS VOLATILE THAN PCE.  FINALLY, ONE LAST
ADVANTAGE OF A CARBON SYSTEM IS THAT THERE ARE NO AIR EMISSIONS PRODUCED, THUS ELIMINATING
AIR EMISSIONS AS A POTENTIAL CAUSE FOR COMMUNITY CONCERN.



THE PRIMARY DISADVANTAGE OF THE CARBON ADSORPTION ALTERNATIVE IS THAT THE OPERATION COSTS
ARE OVER THREE TIMES HIGHER THAN THOSE FOR AIR-STRIPPING.  THIS WAS CONSIDERED A MAJOR
DISADVANTAGE SINCE DHS HAD DEVELOPED A POLICY REGARDING OPERATION AND MAINTENANCE (O&M)
REQUIREMENTS WHICH CAN BE SUMMARIZED AS "WHEN A REMEDIAL ACTION DIRECTLY BENEFITS A VIABLE
PUBLIC OR PRIVATE ORGANIZATION THAT IS WILLING AND ABLE TO PROVIDE FOR FUTURE MAINTENANCE
OF SUCH AN ACTION, IT IS DHS'S INTENTION TO OBTAIN COMMITMENT FOR THIS MAINTENANCE FROM
THIS ORGANIZATION.".  IN THIS SITUATION, DHS HAD TAKEN THE POSITION THAT THE MUTUALS
SHOULD PAY FOR ONGOING O&M.  UNFORTUNATELY, THE HIGH ESTIMATED OPERATING COST OF THE
CARBON ADSORPTION ALTERNATIVE WOULD CAUSE AN INCREASE IN THE MUTUALS' MEMBERS AVERAGE
MONTHLY WATER BILL OF OVER 400% -- FROM APPROXIMATELY $8 TO AS HIGH AS $41 PER MONTH -- AN
INCREASE IN COST WHICH THE MUTUALS MEMBERS WOULD PROBABLY NOT AGREE TO.  IN ADDITION, IF
CONTAMINANT LEVELS RISE TO MUCH HIGHER LEVELS, O&M COSTS WOULD GO UP AS MORE CARBON IS
USED.  O&M COSTS FOR AN AIR-STRIPPER ARE GENERALLY CONSTANT OVER A RANGE OF CONTAMINANT
LEVELS (THIS ASSUMES, OF COURSE, THAT THE AIR-STRIPPING SYSTEM IS DESIGNED TO HANDLE THE
INCREASED LEVELS OF CONTAMINATION.).

EVALUATION OF AN UPGRADE TO HEMLOCK'S EXISTING SYSTEM.

WHEN EPA BECAME AWARE THAT THE COST OF CARBON ADSORPTION SYSTEMS FOR RICHWOOD AND RURBAN HOMES
WOULD BE COMPARABLE TO THE COST OF AIR-STRIPPING SYSTEMS, A REEVALUATION OF HEMLOCK'S SITUATION
WAS INCLUDED IN THE PRE-DESIGN STUDY.  HEMLOCK HAD DECLINED TO PARTICIPATE IN THE IRM PROJECT
WHEN AIR-STRIPPING WAS SELECTED BY EPA AS THE MOST COST-EFFECTIVE ALTERNATIVE.  INSTEAD, THEY
HAD PURCHASED AND INSTALLED A CARBON ADSORPTION SYSTEM TO TREAT THEIR DRINKING WATER.  WHILE
PILOT TESTS HAD SHOWN THAT THEIR SYSTEM WOULD ADEQUATELY TREAT THE CONTAMINATED WATER FROM THEIR
WELLS, THEIR SYSTEM WAS NOT DESIGNED WITH THE SAME DESIGN STANDARDS PROPOSED BY EPA FOR RICHWOOD
AND RURBAN HOMES IN THE PRE-DESIGN STUDY.  IN ADDITION, DHS REQUIRED THAT HEMLOCK INSTALL A FLOW
RESTRICTOR ON THEIR WATER SYSTEM TO ENSURE ADEQUATE TREATMENT OF THEIR WELL WATER.  THE FLOW
RESTRICTOR LIMITED THE RATE AT WHICH WELL WATER COULD BE TREATED BY THE CARBON ADSORPTION SYSTEM
AND COULD POSSIBLY CAUSE PROBLEMS WITH LOW WATER PRESSURE IN THE SYSTEMS AT TIMES OF PEAK WATER
USE.  THEREFORE, AS PART OF THE PRE-DESIGN STUDY, EPA DIRECTED CH2M HILL TO EVALUATE THE
FEASIBILITY AND COSTS OF IMPROVING HEMLOCK'S TREATMENT SYSTEM TO MEET THE DESIGN STANDARDS USED
TO DESIGN CARBON ADSORPTION SYSTEMS FOR THE OTHER MUTUALS.  THIS EVALUATION PROVED THAT
INSTALLING AN UPGRADE TO HEMLOCK'S SYSTEM WAS PROBABLY COST-EFFECTIVE IN COMPARISON TO
AIR-STRIPPING, SINCE THE DESIGN OF AN AIR-STRIPPING SYSTEM FOR HEMLOCK WOULD BE AFFECTED BY THE
SAME CONSTRAINTS ASSOCIATED WITH RICHWOOD AND RURBAN HOMES' SYSTEMS.

III. ACTIVITIES SUBSEQUENT TO COMPLETION OF THE PRE-DESIGN STUDY.

CONSULTATION WITH DHS

WHEN THE PRE-DESIGN STUDY WAS RECEIVED BY EPA IN OCTOBER 1984, DISCUSSIONS WERE HELD WITH DHS TO
DETERMINE WHICH ALTERNATIVE THEY RECOMMENDED AND IF THE DHS POLICY CONCERNING PROVISION OF O&M
COSTS FOR THE IRM HAD CHANGED.  IN A LETTER DATED OCTOBER 24, 1984, DHS MADE THE FOLLOWING
STATEMENTS:

1) ALL OF THE ALTERNATIVES EXAMINED IN THE PRE-DESIGN STUDY APPEARED TO HAVE SIMILAR
COST-EFFECTIVENESS WHEN CONSIDERING THE COMBINED TECHNICAL, SOCIAL, AND COST ASPECTS OF
EACH.  THEY SUPPORTED THE IDEA OF PRESENTING THE RESULTS OF THE PRE-DESIGN STUDY TO THE
MUTUALS AND OBTAINING THEIR PREFERENCE FOR THE IRM.

2) SINCE EPA (IN THE STATE SUPERFUND CONTRACT WITH DHS) IS REQUIRING THE STATE TO ASSURE
O&M FOR THE DESIGN LIFE OF THE SYSTEM (20 YEARS), DHS FEELS THAT THE COST ANALYSIS SHOULD
EXAMINE 20-YEAR PRESENT WORTH COSTS, AS WELL (INSTEAD OF THE 5-YEAR TIME PERIOD USED IN
THE PRE-DESIGN STUDY).  BASED ON ITS LOW OPERATING COST, IT APPEARS THAT AIR-STRIPPING IS
STILL THE PREFERRED ALTERNATIVE.

3) DHS HAS RECEIVED LETTERS OF INTENT FROM THE MUTUALS REGARDING THEIR COMMITMENT TO
PROVIDE FUNDS FOR LONG-TERM O&M.

#CR
COMMUNITY RELATIONS ACTIVITIES

AFTER CH2M HILL'S SITE VISIT IN JUNE 1984, THE MUTUALS WERE INFORMED BY EPA THAT A PRE-DESIGN



STUDY WOULD BE CONDUCTED.  ONCE THE STUDY AND THE SUBSEQUENT CONSULTATIONS WITH DOHS WERE
COMPLETED, THE PRE-DESIGN STUDY WAS SENT TO THE BOARD OF DIRECTORS OF THE RICHWOOD AND RURBAN
HOMES MUTUALS FOR THEIR REVIEW.  A MEETING BETWEEN EPA AND THE BOARDS OF THE MUTUALS WAS HELD IN
EL MONTE ON NOVEMBER 7, 1984.  AT THIS MEETING, THE RESULTS OF THE PRE-DESIGN STUDY WERE
PRESENTED TO THE MUTUALS' BOARDS ALONG WITH ESTIMATES OF THE ANNUAL OPERATING COSTS, FOR WHICH
THE MUTUALS WOULD BE RESPONSIBLE FOR PROVIDING FUNDS, UNDER EACH ALTERNATIVE.  EPA REQUESTED
GUIDANCE FROM THE MUTUALS' BOARDMEMBERS AS TO WHETHER THEY THOUGHT ANOTHER FULL MEETING OF THE
MUTUALS' SHAREHOLDERS SHOULD BE HELD GIVEN THE MAJOR CHANGE IN ESTIMATED COSTS FOR THE
ALTERNATIVES.

THE BOARDMEMBERS OF THE RURBAN HOMES MUTUAL DECIDED AT THIS MEETING THAT A MEETING FOR THEIR
SHAREHOLDERS WAS NOT NECESSARY.  IN ADDITION, BASED ON THE INFORMATION PROVIDED BY EPA AND IN
THE PRE-DESIGN REPORT, THEY SELECTED THE AIR-STRIPPING SYSTEM CONFIGURATION THAT INCLUDED THE
STORAGE RESERVOIR AS THEIR PREFERRED ALTERNATIVE.  THEY SPECIFICALLY STATED THAT EVEN THOUGH THE
CARBON ADSORPTION ALTERNATIVE HAD SEVERAL ADVANTAGES, THE OPERATING COSTS WERE SO HIGH THAT THE
MUTUAL'S SHAREHOLDERS WOULD NEVER VOTE TO ACCEPT THEM.  SINCE THE SHAREHOLDERS HAD PREVIOUSLY
VOTED TO ACCEPT THE AIR-STRIPPING ALTERNATIVE, THE BOARDMEMBERS FELT THAT ANOTHER SHAREHOLDERS
VOTE WAS NOT NECESSARY.

NOT ALL OF THE BOARDMEMBERS FROM THE RICHWOOD MUTUAL WERE AVAILABLE TO ATTEND THE NOVEMBER
MEETING WITH EPA.  THEREFORE, THE BOARDMEMBERS INFORMED EPA THAT THEY WOULD CALL A MEETING OF
THE FULL BOARD AT A LATER DATE TO DISCUSS THE ALTERNATIVES AND WOULD PROVIDE EPA WITH THE
RESULTS OF THAT MEETING.  RICHWOOD'S PRESIDENT, MEL HUBER, INFORMED EPA IN DECEMBER 1985 THAT
RICHWOOD'S BOARDMEMBERS HAD ALSO DECIDED THAT THE AIR-STRIPPING CONFIGURATION WITH THE 60,000
GALLON STORAGE RESERVOIR WAS THEIR PREFERRED IRM ALTERNATIVE, AND THAT A FULL SHAREHOLDER VOTE
WAS NOT NECESSARY TO IMPLEMENT THIS ALTERNATIVE SINCE THEY HAD PREVIOUSLY APPROVED AIR-STRIPPING
TREATMENT.  AS WITH RURBAN HOMES, RICHWOOD'S BOARDMEMBERS RECOGNIZED THE ADVANTAGES OF THE
CARBON ADSORPTION ALTERNATIVE, BUT DETERMINED THAT THE MUTUALS' MEMBERS WOULD NOT APPROVE IT DUE
TO ITS HIGH OPERATING COSTS.

IN NOVEMBER, 1984, THE PRE-DESIGN STUDY WAS PROVIDED TO THE BOARD OF DIRECTORS OF HEMLOCK MUTUAL
WATER COMPANY.  EPA NOTIFIED HEMLOCK'S BOARD OF DIRECTORS THAT AN UPGRADE TO THEIR EXISTING
TREATMENT SYSTEM COULD POTENTIALLY BE INCLUDED AS PART OF THE IRM IF HEMLOCK AGREED TO PAY THE
OPERATING COSTS ASSOCIATED WITH THE IMPROVED SYSTEM.  HEMLOCK NOTIFIED EPA THAT IT STILL DID NOT
WISH TO PARTICIPATE IN THE IRM PROJECT.

CONCEPTUAL DESIGN OF AIR-STRIPPING SYSTEMS

BASED ON AN EVALUATION OF THE RESULTS OF THE PRE-DESIGN STUDY, EPA'S CONSULTATIONS WITH DHS, AND
COMMUNITY RELATIONS ACTIVITIES INVOLVING THE THREE MUTUALS, EPA PREPARED A REVISED
COST-EFFECTIVENESS ANALYSIS OF THE IRM ALTERNATIVES THAT WAS APPROVED IN AUGUST 1985 (U.S. EPA,
1985).  EPA DETERMINED THAT THE AIR-STRIPPING SYSTEM CONFIGURATION THAT DID NOT INCLUDE THE
IN-GROUND STORAGE RESERVOIR WAS NOT COST-EFFECTIVE DUE PRIMARILY TO POTENTIAL PROBLEMS WITH
SYSTEM RELIABILITY.  AN ADDITIONAL CONSIDERATION WAS THE POTENTIAL ADVERSE IMPACTS ON THE
SURROUNDING COMMUNITY, SUCH AS NOISE ASSOCIATED WITH 24-HOUR OPERATION IN A RESIDENTIAL
NEIGHBORHOOD.  THE COST OF INCLUDING A STORAGE RESERVOIR IN THE AIR-STRIPPING SYSTEM, HOWEVER,
MADE THE TOTAL 5-YEAR COSTS FOR AIR-STRIPPING AND CARBON ADSORPTION VIRTUALLY EQUAL. (FIVE YEARS
WAS USED AS THE BASIS FOR COMPARISON, BECAUSE THE PROPOSED ACTION WAS BEING TAKEN AS AN INITIAL
REMEDIAL MEASURE AND ITS OBJECTIVE WAS TO PROVIDE A SUPPLY OF UNCONTAMINATED WATER TO THE
MUTUALS IN THE INTERIM BEFORE A LONG-TERM REMEDIAL ACTION IS IMPLEMENTED.  IT WAS EXPECTED TO
TAKE APPROXIMATELY 5 YEARS BEFORE A LONG-TERM REMEDIAL ACTION IS IMPLEMENTED.).  THEREFORE,
EITHER TREATMENT SYSTEM ALTERNATIVE APPEARED TO BE POTENTIALLY COST-EFFECTIVE, ALTHOUGH CARBON
ADSORPTION HAD SEVERAL NON-COST ADVANTAGES OVER THE AIR STRIPPING ALTERNATIVE.  THE ONLY
SIGNIFICANT DIFFERENCE IN COST IS THAT AIR-STRIPPING HAS A MUCH HIGHER CAPITAL COST THAN CARBON
ADSORPTION, BUT SIGNIFICANTLY LOWER OPERATION & MAINTENANCE (O&M) COSTS.  THIS FACT, HOWEVER,
HAD A LARGE EFFECT ON THE INSTITUTIONAL FEASIBILITY OF IMPLEMENTING THE CARBON ADSORPTION
ALTERNATIVE, SINCE AT THAT TIME, DHS PLANNED TO REQUIRE THE MUTUALS TO PAY FOR LONG-TERM O&M
COSTS.  THIS WOULD HAVE LED TO AN INCREASE IN THE AVERAGE MONTHLY WATER BILL OF THE MUTUALS'
MEMBERS BY OVER 400% WHICH WAS NOT CONSIDERED ACCEPTABLE TO THE MUTUALS AND THEREFORE, NOT
INSTITUTIONALLY FEASIBLE.  BASED PRIMARILY ON THE INSTITUTIONAL FEASIBILITY ISSUE, EPA DECIDED
THAT THE AIR-STRIPPING ALTERNATIVE, WHICH NOW INCLUDED THE INSTALLATION OF AN IN-GROUND STORAGE
RESERVOIR, WAS STILL THE COST-EFFECTIVE IRM ALTERNATIVE FOR RICHWOOD AND RURBAN HOMES.



EPA DIRECTED ITS CONTRACTOR, CH2M HILL, TO PREPARE DETAILED CONCEPTUAL DESIGNS FOR AIR-STRIPPING
SYSTEMS (INCLUDING STORAGE RESERVOIRS) FOR RICHWOOD AND RURBAN HOMES AND TO PREPARE SOUTH COAST
AIR QUALITY MANAGEMENT DISTRICT (SCAQMD) PERMIT APPLICATIONS FOR THE TWO MUTUALS.  THE
CONCEPTUAL DESIGNS WERE COMPLETED AND THE MUTUALS SUBMITTED PERMIT APPLICATIONS TO SCAQMD IN
SEPTEMBER 1985 (CH2M HILL, 1985A, 1985B).  THE DETAILED CONCEPTUAL DESIGNS DID NOT CONTAIN ANY
MAJOR DIFFERENCES FROM THE PRELIMINARY CONCEPTUAL DESIGNS OF THE AIRSTRIPPING SYSTEMS INCLUDED
IN THE PRE-DESIGN STUDY.

DURING THE PREPARATION OF THE DETAILED CONCEPTUAL DESIGNS FOR THE AIR-STRIPPING SYSTEMS, THE
LEVEL OF CONTAMINATION IN RICHWOOD'S WELLS STARTED TO RISE AND APPROACHED 100 PPB OF PCE, 20
TIMES HIGHER THAN THE SNARL LEVEL OF 4 PPB.  SINCE THIS WATER WAS BEING DELIVERED TO CUSTOMERS
FOR DRINKING AND STARTUP OF THE AIR-STRIPPING SYSTEM WAS AT LEAST 8 MONTHS AWAY, DHS USED STATE
FUNDS TO PAY FOR AN EMERGENCY TEMPORARY PIPELINE CONNECTION FROM RICHWOOD TO THE SAN GABRIEL
VALLEY WATER COMPANY.  SAN GABRIEL VALLEY WATER COMPANY AGREED TO PROVIDE WATER TO RICHWOOD
UNTIL THE IRM WAS IMPLEMENTED.  THE TEMPORARY CONNECTION WAS IN PLACE IN EARLY 1986.

SENATE BILL 1063

IN AUGUST OF 1985, THE CALIFORNIA STATE ASSEMBLY BEGAN CONSIDERING SENATE BILL 1063 (SB 1063)
THAT WOULD AUTHORIZE STATE FUNDING FOR DESIGN AND CONSTRUCTION OF CARBON TREATMENT SYSTEMS FOR
RICHWOOD AND RURBAN HOMES, AS WELL AS AN UPGRADE TO HEMLOCK'S EXISTING CARBON ADSORPTION SYSTEM. 
THE MOST SIGNIFICANT FEATURE OF SB 1063 WAS THAT IT DIRECTED DHS TO PAY FOR O&M FOR THE CARBON
ADSORPTION SYSTEMS FOR 20 YEARS (THE DESIGN LIFE OF THE TREATMENT SYSTEMS).  THE BILL WAS PASSED
BY THE LEGISLATURE AND BECAME LAW IN OCTOBER 1985.  IN FEBRUARY 1986, DHS INFORMED EPA THAT IT
WAS PREPARED TO IMPLEMENT THE PROVISIONS OF SB 1063, INCLUDING THE PAYMENT FOR O&M ON THE THREE
CARBON ADSORPTION SYSTEMS.  IN ADDITION, DHS HAS DECIDED THAT IT WILL PAY FOR O&M OF HEMLOCK'S
EXISTING CARBON ADSORPTION SYSTEM, WHETHER OR NOT THE PROPOSED UPGRADE TO THEIR SYSTEM IS
INSTALLED.

CONCEPTUAL DESIGN OF CARBON ADSORPTION SYSTEMS

SINCE EPA'S DECISION IN AUGUST 1985 REGARDING THE CONTINUED COST-EFFECTIVENESS OF IMPLEMENTING
THE AIR-STRIPPING ALTERNATIVE WAS BASED PRIMARILY ON THE LACK OF INSTITUTIONAL FEASIBILITY OF
THE CARBON ADSORPTION ALTERNATIVE (DUE TO THE INABILITY OF THE MUTUALS TO PAY THE HIGH COST OF
O&M OF CARBON ADSORPTION SYSTEMS), THE PASSAGE OF SB 1063 ALLOWS EPA TO RECONSIDER ITS DECISION. 
IN ANTICIPATION OF A FORMAL RECONSIDERATION OF THE MAY 1984 RECORD OF DECISION, EPA DIRECTED ITS
CONTRACTOR, CH2M HILL, TO PREPARE DETAILED CONCEPTUAL DESIGNS OF THE CARBON ADSORPTION
ALTERNATIVE FOR THE THREE MUTUALS.  IN ADDITION, UPDATED COST ESTIMATES FOR THE AIR-STRIPPING
AND CARBON ADSORPTION ALTERNATIVES WERE REQUESTED.  PREPARING THE CARBON ADSORPTION CONCEPTUAL
DESIGNS WAS TO OCCUR IN PARALLEL WITH THE SCAQMD'S MODELING OF ESTIMATED AIR EMISSIONS FOR THE
AIR-STRIPPING DESIGNS AS PART OF SCAQMD'S PERMIT APPROVAL PROCESS.  THIS WOULD BRING THE DESIGN
OF AIR-STRIPPING AND CARBON ADSORPTION SYSTEMS TO AN EQUAL POINT, SO THAT THE IRM PROJECT COULD
BE EXPEDITIOUSLY COMPLETED REGARDLESS OF WHICH ALTERNATIVE EPA CHOSE TO GO FORWARD WITH.

IN PREPARING DETAILED CONCEPTUAL DESIGNS OF CARBON ADSORPTION SYSTEMS FOR THE THREE MUTUALS,
SEVERAL SIGNIFICANT CHANGES WERE MADE FROM THE PRELIMINARY CONCEPTUAL DESIGNS FOR CARBON
ADSORPTION SYSTEMS THAT WERE INCLUDED IN THE PRE-DESIGN STUDY.  THE MAJOR CHANGES ARE SUMMARIZED
HERE FOR THE THREE MUTUALS' SYSTEMS:

1) RICHWOOD AND RURBAN HOMES.  THE DETAILED CONCEPTUAL DESIGNS ARE BASED ON THE ASSUMPTION
USED DURING THE PRE-DESIGN STUDY THAT AN EMPTY-BED-CONTACT-TIME (EBCT) OF 10 MINUTES AT
PEAK SYSTEM FLOW WILL BE SUFFICIENT TO ACHIEVE SUITABLE LEVELS OF CONTAMINANT REMOVAL
(EBCT = CARBON BED VOLUME/PEAK SYSTEM FLOW RATE).

A MAJOR CHANGE IN THE DETAILED CONCEPTUAL DESIGN, HOWEVER, IS THAT IT IS PLANNED TO USE
TWO CARBON VESSELS IN A SERIES CONFIGURATION (I.E., THE TREATED EFFLUENT FROM THE FIRST
CARBON BED WILL THEN BE TREATED BY THE SECOND CARBON BED BEFORE DISTRIBUTION TO THE
MUTUALS' DISTRIBUTION SYSTEM) RATHER THAN THE PARALLEL CONFIGURATION (I.E., THE FLOW BEING
SPLIT BETWEEN THE TWO CARBON BEDS AND EACH STREAM IS TREATED BY ONLY ONE CARBON BED)
CONTEMPLATED DURING THE PRE-DESIGN STUDY.  THE SERIES CONFIGURATION OFFERS THE ADVANTAGES
OF A GREATER SAFETY FACTOR SINCE AT "BREAKTHROUGH" (THE TIME AT WHICH A NOTICEABLE
INCREASE IN THE CONTAMINANT CONCENTRATION IN THE EFFLUENT OCCURS) FOR THE FIRST CARBON
BED, THE SECOND BED SAFEGUARDS AGAINST THE PASSING OF CONTAMINANTS INTO THE DISTRIBUTION



SYSTEM.  THIS IN TURN ALLOWS LESS FREQUENT SAMPLING AND ANALYSIS OF THE SYSTEM, AND
THEREFORE, LOWER DEGREE OF REQUIRED OPERATOR ATTENTION AND LOWER OPERATING COSTS.  IN
ADDITION, A SERIES CONFIGURATION ALLOWS FLEXIBILITY IN OPTIMIZING THE CARBON USAGE RATE OF
THE SYSTEM, WHICH IS THE MOST SIGNIFICANT FACTOR IN DETERMINING THE SYSTEM'S OPERATING
COST.

A CLOSER ANALYSIS OF THE REQUIREMENTS FOR DESIGNING ADEQUATE CARBON SYSTEMS FOR THE
MUTUALS ALSO LED TO THE IDENTIFICATION OF TWO ADDITIONAL SYSTEM COMPONENTS:  BOOSTER PUMPS
AND DEDICATED BACKWASH SYSTEMS.  ESTIMATES OF THE PRESSURE HEAD LOSS THAT WOULD OCCUR
THROUGH THE CARBON BEDS REQUIRED THE ADDITION OF BOOSTER PUMPS TO THE CONCEPTUAL DESIGN
FOR THE CARBON ADSORPTION SYSTEMS. A PRIMARY BOOSTER PUMP WOULD BE USED TO INCREASE THE
WATER PRESSURE BEFORE CARBON TREATMENT TO MAINTAIN THE CURRENT DISCHARGE PRESSURES TO THE
MUTUALS' DISTRIBUTION SYSTEMS.  A SECONDARY BOOSTER PUMP WOULD ALSO BE INSTALLED TO
PROVIDE STANDBY BOOSTER CAPACITY.  IT WAS CONSIDERED PRUDENT TO INCLUDE BOOSTER PUMPS IN
THE DESIGN BECAUSE THE ACTUAL HEAD AND CAPACITY OF THE MUTUALS' WELL PUMPS IS UNKNOWN.  IN
ADDITION, TO REDUCE HEADLOSS AND TO IMPROVE SYSTEM PERFORMANCE, DEDICATED BACKWASH SYSTEMS
WOULD BE INSTALLED.  THE BACKWASH SYSTEM WOULD CONSIST OF A DEDICATED PUMP AND A BACKWASH
STORAGE RESERVOIR (AN IN-GROUND RESERVOIR WOULD BE USED FOR RICHWOOD'S SYSTEM, WHILE AN
ABOVE-GROUND STEEL TANK WOULD BE USED FOR RURBAN HOMES).  APPROXIMATELY ONCE PER MONTH,
THE WATER FROM THE BACKWASH STORAGE RESERVOIR WOULD BE PUMPED THROUGH THE CARBON VESSELS
TO EXPAND THE CARBON BED.  THE WASTEWATER PRODUCED DURING BACKWASH OF THE SYSTEM WOULD BE
PIPED TO A DRAINAGE SUMP THAT CONNECTS TO THE WASTE SYSTEM AND WOULD FLOW TO THE STORM
DRAIN SYSTEM FOR DISPOSAL.

THE ADDITION OF BOOSTER PUMPS TO THE CARBON ADSORPTION SYSTEM CONCEPTUAL DESIGN REDUCED
THE RELATIVE ADVANTAGES THAT THE PRE-DESIGN STUDY DETERMINED CARBON ADSORPTION HAD AS
COMPARED TO AIR-STRIPPING.  FOR EXAMPLE, THE ADDITION OF BOOSTER PUMPS WILL LEAD TO THE
CARBON ADSORPTION SYSTEM HAVING A CONTROL SYSTEM AS COMPLEX AS THE AIR-STRIPPING
ALTERNATIVE WITHOUT RESERVOIR STORAGE. THE DESIGN OF A SIMPLE TREATMENT SYSTEM TO ENSURE
"SYSTEM RELIABILITY" IS NOT AS CRUCIAL FOR THE CARBON ADSORPTION SYSTEM, HOWEVER, SINCE
DHS WOULD OPERATE THE CARBON ADSORPTION SYSTEM UNDER SB 1063.  THE ADDITIONAL POWER LOAD
OF THE BOOSTER PUMPS WILL ALSO INCREASE THE POSSIBILITY THAT THE CARBON ADSORPTION SYSTEM
COULD CAUSE ELECTRICAL POWER SURGES IN THE NEIGHBORHOOD AS THE WELLS CYCLE ON AND OFF. 
THE POWER LOAD FOR THE CARBON ADSORPTION SYSTEM, HOWEVER, WOULD BE APPROXIMATELY HALF THAT
OF THE AIR-STRIPPING SYSTEM, SO THAT IN A RELATIVE COMPARISON, AIR-STRIPPING MAY CAUSE
MORE POWER SURGES.  IT CANNOT BE DETERMINED WHETHER THE ADDED POWER LOAD OF THE CARBON
ADSORPTION OR AIRSTRIPPING WILL DEFINITELY LEAD TO ELECTRICAL SURGES WITHOUT A DETAILED
EVALUATION BASED ON INFORMATION FROM THE LOCAL POWER COMPANY AND AN ANALYSIS OF THE MOTOR
STARTING CHARACTERISTICS OF THE EXISTING AND PROPOSED EQUIPMENT.  AN AIR-STRIPPING SYSTEM,
HOWEVER, WOULD HAVE A HIGHER PROBABILITY OF CAUSING SUCH SURGES DUE TO THE GREATER
INCREASE IN CYCLING POWER LOAD.  THE ADDITION OF THE BOOSTER PUMPS WILL ALSO ADD
ADDITIONAL NOISE TO THE CARBON ADSORPTION SYSTEM, ALTHOUGH AGAIN THIS WOULD BE RELATIVELY
LESS OF A PROBLEM THAN FOR AIR-STRIPPING SINCE THE AIR-STRIPPING SYSTEM WOULD HAVE AIR
BLOWERS AS WELL AS BOOSTER PUMPS OPERATING.

2) HEMLOCK.  THE CONCEPTUAL DESIGN OF AN UPGRADE TO HEMLOCK'S EXISTING CARBON ADSORPTION
SYSTEM WAS BASED ON MEETING THE SAME DESIGN CRITERIA AS THE CONCEPTUAL DESIGNS FOR
RICHWOOD AND RURBAN HOMES -- THE MAJOR DESIGN CRITERION BEING ACHIEVING A 10 MINUTE EBCT
AT PEAK FLOW.  THE PEAK FLOW OF HEMLOCK'S SYSTEM WAS ASSUMED TO BE 500 GPM, THE SUM OF THE
NOMINAL CAPACITIES OF HEMLOCK'S TWO WELL PUMPS.  HEMLOCK'S CURRENT CARBON ADSORPTION
SYSTEM IS SIZED TO TREAT A PEAK FLOW OF 360 GPM WITH AN EBCT OF 5 MINUTES. ALTHOUGH
LIMITED PILOT TESTING BY HEMLOCK HAS SHOWN THAT A 5-MINUTE EBCT IS SUFFICIENT TO TREAT THE
CURRENT LEVEL OF CONTAMINATION OF HEMLOCK'S WELLS, THE SYSTEM DOES NOT HAVE THE SAME
NORMAL SAFETY FACTOR BUILT INTO ITS DESIGN AS IN THE CONCEPTUAL DESIGNS FOR RICHWOOD AND
RURBAN HOMES.  THIS IS A CONCERN SINCE HIGHER LEVELS OF CONTAMINATION OCCUR IN OTHER
NEARBY WELLS AND HAVE OCCURRED IN HEMLOCK'S WELLS IN THE PAST.  ALSO, HEMLOCK OPERATES ITS
SYSTEM WITH A FLOW RESTRICTOR TO ENSURE THAT THE PEAK FLOW IS NOT GREATER THAN 360 GPM,
WHICH WOULD LEAD TO AN EBCT OF LESS THAN 5 MINUTES. THIS HAS LED TO SOME PROBLEMS WITH
MAINTAINING ADEQUATE PRESSURE IN HEMLOCK'S DISTRIBUTION SYSTEM.  ALTHOUGH A PEAK FLOW OF
500 GPM WAS ASSUMED DURING THE CONCEPTUAL DESIGN OF AN UPGRADE TO HEMLOCK'S EXISTING
TREATMENT SYSTEM, A MORE ACCURATE ESTIMATE OF HEMLOCK'S PEAK FLOW WOULD HAVE TO BE
OBTAINED BEFORE THE FINAL DESIGN OF AN UPGRADE TO THEIR EXISTING TREATMENT SYSTEM COULD BE
PREPARED.  IN ADDITION, FOR THE PURPOSES OF THE CONCEPTUAL DESIGN AND COST ESTIMATES, A



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

EPA'S CONTRACTOR, CH2M HILL, EVALUATED 2 MAJOR SUB-ALTERNATIVE METHODS OF UPGRADING
HEMLOCK'S EXISTING CARBON ADSORPTION SYSTEM: 1) DEDICATING HEMLOCK'S EXISTING SYSTEM (WITH
MINOR MODIFICATIONS) TO TREATING THE DISCHARGE FROM HEMLOCK'S NORTH WELL AND INSTALLING A
SEPARATE SYSTEM TO TREAT THE DISCHARGE FROM THE SOUTH WELL; AND 2) DISMANTLING THE
EXISTING CARBON ADSORPTION SYSTEM AND INSTALLING A NEW SYSTEM SIZED TO TREAT THE ENTIRE
500 GPM PEAK FLOW.  THE SECOND SUBALTERNATIVE CONCEPTUAL DESIGN HAS THE OPTION OF
INCLUDING A DEDICATED BACKWASH STORAGE AND PUMPING SYSTEM (AS IN THE RICHWOOD AND RURBAN
HOMES CONCEPTUAL DESIGNS) OR OPERATING AS HEMLOCK'S CURRENT SYSTEM OPERATES WITH THE
EFFLUENT FROM ONE OF THE CARBON VESSELS BEING USED TO BACKWASH THE OTHER VESSEL.  IN
GENERAL, THE FIRST SUBALTERNATIVE HAS THE ADVANTAGE OF LOWER INITIAL CAPITAL COST,
HOWEVER, THE SECOND SUBALTERNATIVE OFFERS GREATER EASE OF SYSTEM OPERATION AND LOWER O&M
COSTS.  THE RELATIVE ADVANTAGES AND DISADVANTAGES OF THE TWO SYSTEM UPGRADE
SUBALTERNATIVES ARE DISCUSSED IN MORE DETAIL IN THE CONCEPTUAL DESIGN REPORT, EVALUATION
OF ALTERNATIVES FOR HEMLOCK MUTUAL WATER COMPANY ACTIVATED CARBON SYSTEM EXPANSION, JUNE
19, 1986 (CH2M HILL, 1986E).  THE SPECIFIC ALTERNATIVE METHOD OF UPGRADING HEMLOCK'S
EXISTING CARBON ADSORPTION TREATMENT SYSTEM TO BE USED WOULD BE DETERMINED DURING REMEDIAL
DESIGN OF THE IRM.

THE CONCEPTUAL DESIGNS AND COST ESTIMATES FOR CARBON ADSORPTION SYSTEMS FOR RICHWOOD AND RURBAN
HOMES, AND FOR ALTERNATIVE METHODS OF UPGRADING HEMLOCK'S EXISTING CARBON ADSORPTION SYSTEMS
WERE COMPLETED IN JUNE 1986 (CH2M HILL, 1986C, 1986D, 1986E).  IN ADDITION, THE COST ESTIMATES
FOR THE AIR-STRIPPING ALTERNATIVE WERE ALSO UPDATED IN JUNE 1986 (CH2M HILL, 1986B).

IV. COST REVISIONS

AS DISCUSSED PREVIOUSLY, CH2M HILL HAD DEVELOPED REVISED COST ESTIMATES DURING THE PRE-DESIGN
STUDY FOR AIR-STRIPPING AND CARBON ADSORPTION TREATMENT SYSTEMS FOR THE RICHWOOD AND RURBAN
HOMES MUTUAL WATER COMPANIES.  FOR AIR-STRIPPING SYSTEMS, COSTS WERE DEVELOPED FOR TWO DISTINCT
TREATMENT SYSTEM CONFIGURATIONS -- WITH AND WITHOUT A STORAGE RESERVOIR.  THE COST ESTIMATES FOR
CARBON ADSORPTION AND FOR THE AIR-STRIPPING CONFIGURATION WITH THE STORAGE RESERVOIR FOR
RICHWOOD AND RURBAN HOMES, AND FOR ALTERNATIVE METHODS OF UPGRADING HEMLOCK'S EXISTING CARBON
ADSORPTION SYSTEM WERE UPDATED IN JUNE 1986 AFTER DETAILED CONCEPTUAL DESIGNS WERE PREPARED.  AN
UPDATED COST ESTIMATE FOR THE AIR-STRIPPING CONFIGURATION THAT DOESN'T INCLUDE A STORAGE
RESERVOIR AND AIR-STRIPPING ALTERNATIVE COST ESTIMATES FOR HEMLOCK WERE DERIVED FROM JUNE 1986
COST ESTIMATES FOR THE AIR-STRIPPING CONFIGURATION THAT INCLUDED A STORAGE RESERVOIR PREPARED
FOR RICHWOOD AND RURBAN HOMES AS EXPLAINED IN THE FOLLOWING SECTION.

IN ADDITION, SINCE THE FLOW RATE STUDY CONDUCTED AS PART OF THE PRE-DESIGN STUDY DEVELOPED
ESTIMATED FLOW RATES FOR RICHWOOD AND RURBAN HOMES THAT ARE SIGNIFICANTLY HIGHER THAN THE
ESTIMATED FLOW RATES USED IN THE FFS, COST ESTIMATES FOR THE OTHER POTENTIALLY FEASIBLE IRM
ALTERNATIVES HAVE BEENREVISED BASED ON THE MOST RECENT FLOW RATE ESTIMATES FOR THOSE MUTUALS.  A
MORE RECENT ESTIMATE OF HEMLOCK'S AVERAGE FLOW RATE HAS ALSO BEEN USED IN REVISING THE COST
ESTIMATES FOR THE IRM ALTERNATIVES.

TABLE 1 SUMMARIZES THE REVISED COST ESTIMATES FOR THE IRM ALTERNATIVES.  TABLE 1 AND THE
FOLLOWING DISCUSSION EXCLUDES TWO ALTERNATIVES WHICH WERE IDENTIFIED IN THE FFS AND THE RECORD
OF DECISION:  1) MUTUALS OBTAIN WATER FROM A NEARBY WATER PURVEYOR WHILE MAINTAINING THEIR WATER
RIGHTS; AND 2) MUTUALS OBTAIN WATER FROM A NEARBY WATER PURVEYOR WHILE LEASING THEIR WATER
RIGHTS TO THE PURVEYOR. THESE TWO ALTERNATIVES HAVE BEEN DELETED FROM FURTHER CONSIDERATION AT
THIS TIME SINCE NO NEARBY WATER PURVEYOR HAS BEEN IDENTIFIED THAT WOULD AGREE TO PROVIDE WATER
TO THE MUTUALS UNDER EITHER OF THESE ARRANGEMENTS, EXCEPT IN THE CASE OF RICHWOOD WHERE SAN
GABRIEL VALLEY WATER COMPANY AGREED TO PROVIDE WATER ON AN EMERGENCY TEMPORARY BASIS UNTIL THE
IRM COULD BE IMPLEMENTED.

THE COSTS SUMMARIZED IN TABLE 1 HAVE BEEN CALCULATED FOR EACH OF THE ALTERNATIVES BASED ON THE
FOLLOWING ASSUMPTIONS:



• 5 YEAR OPERATION (SINCE IT IS ESTIMATED THAT A FINAL REMEDIAL ACTION WILL BE
IMPLEMENTED BY THAT TIME),

• 10% DISCOUNT FACTOR IN THE PRESENT WORTH ANALYSIS, AND
• REVISED ESTIMATES OF WELL FLOW RATES AS DETERMINED DURING THE PRE-DESIGN STUDY, AS

WELL AS A MORE RECENT ESTIMATE OF HEMLOCK'S SYSTEM'S AVERAGE FLOW RATE.

AN EVALUATION OF THE CURRENT ESTIMATED COSTS IN COMPARISON WITH THE DECEMBER 1983 COSTS
ESTIMATED IN THE FFS IS PRESENTED IN THE FOLLOWING PAGES.

ALTERNATIVE 1:  AIR-STRIPPING TREATMENT

DECEMBER 1983 ESTIMATE:  AIR-STRIPPING TREATMENT SYSTEM CAPITAL AND OPERATING COST ESTIMATES ARE
TAKEN FROM THE FFS PREPARED BY CH2M HILL (CH2M HILL, 1983).  OPERATING COSTS DO NOT INCLUDE THE
COST OF PERIODIC WATER SAMPLE ANALYSES TO ENSURE SUCCESSFUL REMOVAL OF CONTAMINANTS BY THE
TREATMENT SYSTEM.

JUNE 1986 ESTIMATE:  CAPITAL AND OPERATING COSTS FOR THE AIR-STRIPPING SYSTEM CONFIGURATION
WHICH INCLUDES A STORAGE RESERVOIR FOR RICHWOOD AND RURBAN HOMES WERE DEVELOPED BY CH2M HILL
(CH2M HILL, 1986B) BASED ON THE DETAILED CONCEPTUAL DESIGNS COMPLETED IN SEPTEMBER 1985 (CH2M
HILL, 1985A, 1985B).  A HIGHER CAPITAL COST ALLOWANCE FOR EQUIPMENT INSTALLATION AND RESERVOIR
CONSTRUCTION HAS BEEN INCLUDED IN THE COST ESTIMATES FOR THE RICHWOOD MUTUAL TO ALLOW FOR
ADDITIONAL CONSTRUCTION COSTS ASSOCIATED WITH INSTALLING A TREATMENT SYSTEM IN SUCH A SMALL WELL
SITE (RICHWOOD'S WELL SITE IS MUCH SMALLER THAN RURBAN HOMES).  FOR HEMLOCK, THE COST ESTIMATE
FROM RICHWOOD HAS BEEN USED WITH MINOR MODIFICATIONS.  THE COST ESTIMATE FOR RICHWOOD IS ASSUMED
TO BE FAIRLY ACCURATE FOR HEMLOCK FOR SEVERAL REASONS.  FIRST, BOTH SYSTEMS OPERATE IN THE SAME
MANNER WITH TWO WELLS, A HYDROPNEUMATIC TANK, AND A CONSTANT CYCLING ON AND OFF OF THE WELLS TO
MAINTAIN SYSTEM PRESSURE.  THE AVERAGE SYSTEM FLOW RATE OF HEMLOCK IS 150 GPM AS COMPARED TO 170
GPM FOR RICHWOOD AND 210 FOR RURBAN HOMES.  HEMLOCK'S WELL SITE IS ALSO VERY SIMILAR TO
RICHWOOD'S IN THAT IT IS VERY SMALL AND NARROW.  THEREFORE, THE HIGHER CAPITAL COST ALLOWANCES
FOR EQUIPMENT INSTALLATION AND RESERVOIR CONSTRUCTION USED IN THE RICHWOOD COST ESTIMATE ARE
EXPECTED TO BE MORE ACCURATE IN HEMLOCK'S SITUATION THAN THE LOWER COST ALLOWANCES IN THE RURBAN
HOMES ESTIMATE.  THE COST OF PIPING FOR HEMLOCK, HOWEVER, WAS BASED ON THE ESTIMATE FOR RURBAN
HOMES ($20,000) RATHER THAN RICHWOOD ($50,000) BECAUSE THE ADDITIONAL COST FOR RICHWOOD IS
ASSOCIATED WITH INSTALLING A PIPE CONNECTION FROM RICHWOOD'S SOUTH WELL (LOCATED AT A DIFFERENT
WELL SITE FROM WHERE THE NORTH WELL IS AND WHERE THE TREATMENT SYSTEM WOULD BE INSTALLED) TO THE
NORTH WELL SITE.

CAPITAL COSTS HAVE ALSO BEEN REVISED TO INCLUDE AN ALLOWANCE (15% OF CAPITAL COST SUBTOTAL) FOR
MANAGEMENT SERVICES DURING CONSTRUCTION. THIS COST ELEMENT WAS NOT IDENTIFIED AS A SEPARATE COST
ELEMENT DURING THE FFS, BUT WOULD BE INCLUDED IN EPA'S IMPLEMENTATION OF THE IRM. OPERATING
COSTS HAVE BEEN REVISED TO INCLUDE THE COST OF WATER SAMPLING AND ANALYSIS TO MONITOR TREATMENT
SYSTEM PERFORMANCE AND TO ADD A CONTINGENCY FOR OPERATING COSTS.  THESE COST ELEMENTS WERE ALSO
NOT INCLUDED IN THE FFS COST ESTIMATES.

ESTIMATES FOR THE AIR-STRIPPING CONFIGURATION THAT DOES NOT INCLUDE THE STORAGE RESERVOIR WERE
DEVELOPED BY SUBTRACTING THE COST OF THE STORAGE RESERVOIR FROM THE COST ESTIMATES FOR THE
AIR-STRIPPING CONFIGURATION THAT INCLUDED THE STORAGE RESERVOIR, AND SUBTRACTING THE ASSOCIATED
CAPITAL COST ALLOWANCES FOR CONTINGENCY; ENGINEERING, LEGAL AND ADMINISTRATIVE FEES; AND
MANAGEMENT SERVICES DURING CONSTRUCTION.



A. AIR-STRIPPING:  RURBAN HOMES MUTUAL WATER COMPANY
                                    DECEMBER 1983   JUNE 1986
                                      ESTIMATE       ESTIMATE  DIFFERENCE
   CAPITAL COST
     TOWERS WITH PACKING            $   49,000     $   86,000
     FANS                                8,000          5,000
     PUMPS                              16,000         20,000
     PIPING                              4,000         20,000 (1)
     CHLORINE SYSTEM                    10,000         12,500 (2)
     EQUIPMENT INSTALLATION             61,000         75,000
     OVERFLOW PIPING                      *            25,000
     ELECTRICAL                           *            80,000
     SOUNDPROOFED BLDG                    *            20,000
     MOBILIZATION &                       *            20,000
       SITE PREPARATION
   SUBTOTAL WITHOUT RESERVOIR       $  148,000     $  363,000
     CONTINGENCY                        44,000        109,000
     ENGINEERING, LEGAL, &              23,000         54,000
       ADMINISTRATIVE FEES
     MANAGEMENT SERVICES                 ***           54,000
       DURING CONSTRUCTION

   TOTAL WITHOUT RESERVOIR          $  215,000     $  580,000   $ 365,000

     SUBTOTAL WITHOUT RESERVOIR           **       $  363,000
     60,000 GALLON RESERVOIR              **          150,000
   SUBTOTAL WITH RESERVOIR                **       $  513,000
     CONTINGENCY                          **          154,000
     ENGINEERING, LEGAL, &                **           77,000
       ADMINISTRATIVE FEES
     MANAGEMENT SERVICES                  **           77,000
       DURING CONSTRUCTION
   TOTAL WITH RESERVOIR                   **       $  821,000       **

   ANNUAL OPERATING COST
     POWER                                *        $    8,500
     MAINTENANCE                          *            10,000
     SAMPLING AND ANALYSIS COST          ***           12,000
   SUBTOTAL -- ANNUAL OPERATING     $   17,400     $   30,500
     COST
     CONTINGENCY                         ***            9,000
   TOTAL ANNUAL OPERATING COST      $   17,400     $   39,500   $  22,100

   5-YEAR PRESENT WORTH             $   66,000     $  150,000   $  84,000
     OPERATING COST

   TOTAL 5-YEAR PRESENT WORTH COSTS

     - WITHOUT RESERVOIR            $  281,000     $  730,000   $ 449,000

     - WITH RESERVOIR                     **       $  971,000        **

     * THIS COST ELEMENT WAS NOT BROKEN OUT AS A SEPARATE COST CATEGORY IN
       THE DECEMBER 1983 FFS
    ** THIS SYSTEM CONFIGURATION (WITH STORAGE RESERVOIR) WAS NOT
       CONSIDERED IN THE DECEMBER 1983 FFS
   *** THESE COST ELEMENTS WERE NOT INCLUDED IN THE ESTIMATES OF ANNUAL
       OPERATING COSTS IN THE DECEMBER 1983 FFS
    1) THIS COST ELEMENT IN THE JUNE 1986 COST ESTIMATE COMBINES THE COST
       OF PIPING, VALVES, AND INSTRUMENTATION
    2) THIS COST ELEMENT IN THE JUNE 1986 COST ESTIMATE COMBINES THE COST
       OF TREATED WATER CHLORINATION WITH THE COST OF TOWER DISINFECTION.



   B. AIR-STRIPPING:  RICHWOOD MUTUAL WATER COMPANY

                                    DECEMBER 1983   JUNE 1986
                                      ESTIMATE       ESTIMATE  DIFFERENCE
   CAPITAL COST
     TOWERS WITH PACKING            $   39,000     $   86,000
     FANS                                4,000          5,000
     PUMPS                              14,000         20,000
     PIPING                              3,000         50,000 (1)
     CHLORINE SYSTEM                    10,000         12,500 (2)
     EQUIPMENT INSTALLATION             49,000        125,000
     OVERFLOW PIPING                      *            25,000
     ELECTRICAL                           *            80,000
     SOUNDPROOFED BLDG                    *            20,000
     MOBILIZATION &                       *            20,000
       SITE PREPARATION
   SUBTOTAL WITHOUT RESERVOIR       $  119,000     $  443,000
     CONTINGENCY                        36,000        133,000
     ENGINEERING, LEGAL, &              18,000         66,000
       ADMINISTRATIVE FEES
     MANAGEMENT SERVICES                 ***           66,000
       DURING CONSTRUCTION
   TOTAL WITHOUT RESERVOIR          $  173,000     $  708,000   $ 535,000

     SUBTOTAL WITHOUT RESERVOIR           **       $  443,000
     60,000 GALLON RESERVOIR              **          200,000
   SUBTOTAL WITH RESERVOIR                **       $  643,000
     CONTINGENCY                          **          194,000
     ENGINEERING, LEGAL, &                **           97,000
       ADMINISTRATIVE FEES
     MANAGEMENT SERVICES                  **           97,000
       DURING CONSTRUCTION
   TOTAL WITH RESERVOIR                   **       $1,031,000       **

   ANNUAL OPERATING COST
     POWER                                *        $    7,000
     MAINTENANCE                          *            10,000
     SAMPLING AND ANALYSIS COST          ***           12,000
   SUBTOTAL -- ANNUAL OPERATING     $   13,200     $   29,000
     COST
     CONTINGENCY                         ***            8,700
   TOTAL ANNUAL OPERATING COST      $   13,200     $   37,700   $  24,500

   5-YEAR PRESENT WORTH             $   50,000     $  143,000   $  93,000
     OPERATING COST

   TOTAL 5-YEAR PRESENT WORTH COSTS

     - WITHOUT RESERVOIR            $  223,000     $  851,000   $ 628,000

     - WITH RESERVOIR                     **       $1,174,000        **

     * THIS COST ELEMENT WAS NOT BROKEN OUT AS A SEPARATE COST CATEGORY IN THE DECEMBER 1983 FFS
    ** THIS SYSTEM CONFIGURATION (WITH STORAGE RESERVOIR) WAS NOT
       CONSIDERED IN THE DECEMBER 1983 FFS
   *** THESE COST ELEMENTS WERE NOT INCLUDED IN THE ESTIMATES OF ANNUAL
       OPERATING COSTS IN THE DECEMBER 1983 FFS
    1) THIS COST ELEMENT IN THE JUNE 1986 COST ESTIMATE COMBINES THE COST
       OF PIPING, VALVES, AND INSTRUMENTATION
    2) THIS COST ELEMENT IN THE JUNE 1986 COST ESTIMATE COMBINES THE COST
       OF TREATED WATER CHLORINATION WITH THE COST OF TOWER DISINFECTION.



   C. AIR-STRIPPING:  HEMLOCK MUTUAL WATER COMPANY

                                    DECEMBER 1983   JUNE 1986
                                      ESTIMATE       ESTIMATE  DIFFERENCE
   CAPITAL COST
     TOWERS WITH PACKING            $   24,000     $   86,000
     FANS                                4,000          5,000
     PUMPS                              14,000         20,000
     PIPING                              3,000         20,000 (1)
     CHLORINE SYSTEM                    10,000         12,500 (2)
     EQUIPMENT INSTALLATION             39,000        125,000
     OVERFLOW PIPING                      *            25,000
     ELECTRICAL                           *            80,000
     SOUNDPROOFED BLDG                    *            20,000
     MOBILIZATION &                       *            20,000
       SITE PREPARATION
   SUBTOTAL WITHOUT RESERVOIR       $   94,000     $  413,000
     CONTINGENCY                        28,000        124,000
     ENGINEERING, LEGAL, &              15,000         62,000
       ADMINISTRATIVE FEES
     MANAGEMENT SERVICES                 ***           62,000
       DURING CONSTRUCTION
   TOTAL WITHOUT RESERVOIR          $  137,000     $  661,000   $ 524,000

     SUBTOTAL WITHOUT RESERVOIR           **       $  413,000
     60,000 GALLON RESERVOIR              **          200,000
   SUBTOTAL WITH RESERVOIR                **       $  613,000
     CONTINGENCY                          **          184,000
     ENGINEERING, LEGAL, &                **           92,000
       ADMINISTRATIVE FEES
     MANAGEMENT SERVICES                  **           92,000
       DURING CONSTRUCTION
   TOTAL WITH RESERVOIR                   **       $  981,000       **

   ANNUAL OPERATING COST
     POWER                                *        $    7,000
     MAINTENANCE                          *            10,000
     SAMPLING AND ANALYSIS COST          ***           12,000
   SUBTOTAL -- ANNUAL OPERATING     $   10,800     $   29,000
     COST
     CONTINGENCY                         ***            8,700
   TOTAL ANNUAL OPERATING COST      $   10,800     $   37,700   $  26,900

   5-YEAR PRESENT WORTH             $   41,000     $  143,000   $ 102,000
     OPERATING COST

   TOTAL 5-YEAR PRESENT WORTH COSTS

     - WITHOUT RESERVOIR            $  178,000     $  804,000   $ 626,000

     - WITH RESERVOIR                     **       $1,124,000        **

     * THIS COST ELEMENT WAS NOT BROKEN OUT AS A SEPARATE COST CATEGORY IN
       THE DECEMBER 1983 FFS
    ** THIS SYSTEM CONFIGURATION (WITH STORAGE RESERVOIR) WAS NOT
       CONSIDERED IN THE DECEMBER 1983 FFS
   *** THESE COST ELEMENTS WERE NOT INCLUDED IN THE ESTIMATES OF ANNUAL
       OPERATING COSTS IN THE DECEMBER 1983 FFS
    1) THIS COST ELEMENT IN THE JUNE 1986 COST ESTIMATE COMBINES THE COST
       OF PIPING, VALVES, AND INSTRUMENTATION
    2) THIS COST ELEMENT IN THE JUNE 1986 COST ESTIMATE COMBINES THE COST
       OF TREATED WATER CHLORINATION WITH THE COST OF TOWER DISINFECTION.



   D. COMBINED COST OF AIR-STRIPPING FOR THE THREE MUTUALS

                                    DECEMBER 1983   JUNE 1986
                                      ESTIMATE       ESTIMATE  DIFFERENCE
   CAPITAL COST
     TOWERS WITH PACKING            $  112,000     $  258,000
     FANS                               16,000         15,000
     PUMPS                              44,000         60,000
     PIPING                             10,000         90,000 (1)
     CHLORINE SYSTEM                    30,000         37,500 (2)
     EQUIPMENT INSTALLATION            149,000        325,000
     OVERFLOW PIPING                      *            75,000
     ELECTRICAL                           *           240,000
     SOUNDPROOFED BLDG                    *            60,000
     MOBILIZATION &                       *            60,000
       SITE PREPARATION
   SUBTOTAL WITHOUT RESERVOIR       $  361,000     $1,219,000
     CONTINGENCY                       108,000        366,000
     ENGINEERING, LEGAL, &              56,000        182,000
       ADMINISTRATIVE FEES
     MANAGEMENT SERVICES                 ***          182,000
       DURING CONSTRUCTION
   TOTAL WITHOUT RESERVOIR          $  525,000     $1,949,000   $1,424,000

     SUBTOTAL WITHOUT RESERVOIR           **       $1,219,000
     60,000 GALLON RESERVOIR              **          550,000
   SUBTOTAL WITH RESERVOIR                **       $1,769,000
     CONTINGENCY                          **          532,000
     ENGINEERING, LEGAL, &                **          266,000
       ADMINISTRATIVE FEES
     MANAGEMENT SERVICES                  **          266,000
       DURING CONSTRUCTION
   TOTAL WITH RESERVOIR                   **       $2,833,000       **

   ANNUAL OPERATING COST
     POWER                                *        $   22,500
     MAINTENANCE                          *            30,000
     SAMPLING AND ANALYSIS COST          ***           36,000
   SUBTOTAL -- ANNUAL OPERATING     $   41,400     $   88,500
     COST
     CONTINGENCY                         ***           26,400
   TOTAL ANNUAL OPERATING COST      $   41,400     $  114,900   $   73,500

   5-YEAR PRESENT WORTH             $  157,000     $  436,000   $  279,000
     OPERATING COST

   TOTAL 5-YEAR PRESENT WORTH COSTS

     - WITHOUT RESERVOIR            $  682,000     $2,385,000   $1,703,000

     - WITH RESERVOIR                     **       $3,269,000        **

     * THIS COST ELEMENT WAS NOT BROKEN OUT AS A SEPARATE COST CATEGORY IN
       THE DECEMBER 1983 FFS
    ** THIS SYSTEM CONFIGURATION (WITH STORAGE RESERVOIR) WAS NOT
       CONSIDERED IN THE DECEMBER 1983 FFS
   *** THESE COST ELEMENTS WERE NOT INCLUDED IN THE ESTIMATES OF ANNUAL
       OPERATING COSTS IN THE DECEMBER 1983 FFS
    1) THIS COST ELEMENT IN THE JUNE 1986 COST ESTIMATE COMBINES THE COST
       OF PIPING, VALVES, AND INSTRUMENTATION
    2) THIS COST ELEMENT IN THE JUNE 1986 COST ESTIMATE COMBINES THE COST
       OF TREATED WATER CHLORINATION WITH THE COST OF TOWER DISINFECTION.



ALTERNATIVE 2:  CARBON ADSORPTION TREATMENT

DECEMBER 1983 ESTIMATE:  CARBON ADSORPTION TREATMENT SYSTEM CAPITAL AND OPERATING COST ESTIMATES
ARE TAKEN FROM THE FFS PREPARED BY CH2M HILL (CH2M HILL, 1983).  OPERATING COSTS DO NOT INCLUDE
THE COST OF PERIODIC WATER SAMPLE ANALYSES TO ENSURE SUCCESSFUL REMOVAL OF CONTAMINANTS BY THE
TREATMENT SYSTEM.

JUNE 1986 ESTIMATE:  CAPITAL AND OPERATING COSTS FOR CARBON ADSORPTION HAVE BEEN UPDATED AND ARE
TAKEN FROM THE CONCEPTUAL DESIGNS FOR CARBON ADSORPTION SYSTEMS PREPARED BY EPA'S CONTRACTOR,
CH2M HILL IN JUNE 1986 (CH2M HILL, 1986C, 1986D, 1986E).  A MUCH HIGHER CONTINGENCY ALLOWANCE
(50% AS OPPOSED TO 10% IN THE FFS) HAS BEEN INCLUDED IN THE ESTIMATES TO REFLECT THE POTENTIAL
CONSTRUCTION PROBLEMS ASSOCIATED WITH INSTALLING TREATMENT SYSTEMS IN SUCH SMALL AREA WELL
SITES, AND THE UNCERTAINTY IN FINAL SYSTEM DESIGN FOR THE CARBON ADSORPTION ALTERNATIVE UNTIL
PILOT TESTING IS COMPLETED.  THIS IS HIGHER THAN THE CONTINGENCY ALLOWANCE USED FOR
AIR-STRIPPING (30%) BECAUSE THERE ARE RELATIVELY LESS "UNKNOWNS" FOR THE COST OF AIR-STRIPPING
THAN FOR THE COST OF CARBON ADSORPTION.  IN ADDITION, AN ALLOWANCE (15% OF CAPITAL COST
SUBTOTAL) HAS BEEN ADDED FOR MANAGEMENT SERVICES DURING CONSTRUCTION.  THIS COST ESTIMATE WAS
NOT INCLUDED IN THE FFS.

A RANGE OF CAPITAL AND OPERATING COSTS FOR AN UPGRADE TO HEMLOCK'S EXISTING CARBON ADSORPTION
SYSTEM IS PRESENTED.  THE RANGE IS BASED ON THE DIFFERENT SUBALTERNATIVE METHODS OF UPGRADING
HEMLOCK'S EXISTING SYSTEM AS OUTLINED IN THE JUNE 1986 CH2M HILL CONCEPTUAL DESIGN FOR HEMLOCK
(CH2M HILL, 1986E).  THE SUBTOTALS AND TOTAL COST FIGURES PRESENTED DO NOT EQUAL THE SUM OF THE
RANGES OF THE DIFFERENT COST ELEMENTS BECAUSE THE DIFFERENT SUBALTERNATIVES HAVE HIGHER COSTS
FOR SOME COST CATEGORIES, BUT LOWER COSTS IN OTHERS.  FOR EACH COST CATEGORY, THE ENTIRE RANGE
OF COST ESTIMATES FOR THE HEMLOCK SUBALTERNATIVES IS PRESENTED.

THE ESTIMATED OPERATING COSTS FOR CARBON ADSORPTION HAVE BEEN REVISED AND ARE NOW AN ORDER OF
MAGNITUDE HIGHER THAN THE ESTIMATE IN THE FFS.  THIS LARGE INCREASE IN ESTIMATED OPERATING COSTS
IS DUE TO SEVERAL FACTORS.  FIRST, THE FFS COST ESTIMATES WERE BASED ON ESTIMATES OF THE CARBON
USAGE RATE THAT WERE DERIVED FROM EXPERIMENTAL DATA.  THE ESTIMATES IN THE PRE-DESIGN STUDY ARE
BASED ON MORE RECENT INFORMATION REGARDING ACTUAL CARBON USAGE RATES FOR EXISTING CARBON
ADSORPTION SYSTEMS TREATING WATER CONTAMINATED WITH LOW LEVELS OF ORGANIC COMPOUNDS.  THESE
ACTUAL CARBON USAGE RATES ARE MUCH HIGHER THAN THE ESTIMATED USAGE RATES BASED ON EXPERIMENTAL
DATA.  THE SECOND FACTOR CONTRIBUTING TO THE INCREASE IN THE OPERATING COST ESTIMATE IS THE
REVISED ESTIMATES OF THE MUTUALS' WELL FLOW RATES.  SINCE THE OPERATING COST OF A CARBON
ADSORPTION SYSTEM IS APPROXIMATELY DIRECTLY PROPORTIONAL TO THE AMOUNT OF WATER TREATED, THE
HIGHER FLOW ESTIMATES LEAD TO INCREASED OPERATING COSTS.  FINALLY, OPERATING COST ESTIMATES NOW
INCLUDE THE COST OF WATER SAMPLING AND ANALYSIS TO MONITOR TREATMENT SYSTEM PERFORMANCE, AS WELL
AS A CONTINGENCY ALLOWANCE (AGAIN A HIGH -- 50% -- ALLOWANCE WAS USED TO REFLECT THE UNCERTAINTY
IN ACTUAL SYSTEM PERFORMANCE).  THESE COST COMPONENTS WERE NOT INCLUDED IN THE OPERATING COST
ESTIMATES IN THE FFS.



A. CARBON ADSORPTION:  RURBAN HOMES MUTUAL WATER COMPANY

                                    DECEMBER 1983   JUNE 1986
                                      ESTIMATE       ESTIMATE  DIFFERENCE
   CAPITAL COST
     EQUIPMENT PURCHASE           $   287,000 (1)  $ 184,000
       & INSTALLATION; CARBON
       VESSELS WITH FACE
       PIPING & INTERNALS
     CHLORINATION SYSTEM          $    10,000          2,500
     INSTALLATION                 $   178,000           ***
     BACKWASH STORAGE                     **          26,500
     PUMPS                                **          26,500
     SITE PIPING, VALVES,                 *           34,000
       AND INSTRUMENTATION
     BACKWASH DISCHARGE PIPING            **          49,000
     ELECTRICAL                           **          44,000
     MOBILIZATION & SITE                  *           15,000
       PREPARATION
   SUBTOTAL                       $   475,000      $ 381,500

     CONTINGENCY                       48,000        191,000
     ENGINEERING, LEGAL &              63,000         57,300
       ADMINISTRATIVE FEES
     MANAGEMENT SERVICES                  **          57,300
       DURING CONSTRUCTION
   TOTAL                          $   586,000      $ 687,100  $ 101,000

   ANNUAL OPERATING COST
     ACTIVATED CARBON                     *        $  49,500
     MAINTENANCE                          *            7,600
     SAMPLING AND ANALYSIS                **          12,000
     POWER                                **           2,000
   SUBTOTAL                       $    10,500      $  71,100
     CONTINGENCY                          **          35,500
   TOTAL ANNUAL OPERATING COST    $    10,500      $ 106,600  $  96,100

   5-YEAR PRESENT WORTH           $    40,000      $ 404,000  $ 364,000
     OPERATING COST

   TOTAL 5-YEAR PRESENT           $   626,000     $1,091,100  $ 465,100
     WORTH COSTS

     * THIS COST ELEMENT WAS NOT BROKEN OUT AS A SEPARATE COST CATEGORY IN
       THE DECEMBER 1983 FFS
    ** THIS COST ELEMENT WAS NOT IDENTIFIED IN THE DECEMBER 1983 FFS
   *** THIS COST ELEMENT WAS NOT BROKEN OUT AS A SEPARATE COST CATEGORY IN
       THE JUNE 1986 COST ESTIMATE
    1) THIS COST ELEMENT INCLUDES THE COST OF THE CARBON VESSELS AND
       ASSOCIATED PIPING, AND THE INITIAL CHARGE OF ACTIVATED CARBON.



   B. CARBON ADSORPTION:  RICHWOOD MUTUAL WATER COMPANY

                                    DECEMBER 1983   JUNE 1986
                                      ESTIMATE       ESTIMATE  DIFFERENCE
   CAPITAL COST
     EQUIPMENT PURCHASE           $   195,000 (1)  $ 167,000
       & INSTALLATION; CARBON
       VESSELS WITH FACE
       PIPING & INTERNALS
     CHLORINATION SYSTEM          $    10,000          2,500
     INSTALLATION                 $   123,000           ***
     BACKWASH STORAGE                     **          50,000
     PUMPS                                **          28,000
     SITE PIPING, VALVES,                 *           58,000
       AND INSTRUMENTATION
     BACKWASH DISCHARGE PIPING            **          11,000
     ELECTRICAL                           **          44,000
     MOBILIZATION & SITE                  *           20,000
       PREPARATION
   SUBTOTAL                       $   328,000      $ 380,500

     CONTINGENCY                       33,000        190,000
     ENGINEERING, LEGAL &              43,000         57,000
       ADMINISTRATIVE FEES
     MANAGEMENT SERVICES                  **          57,000
       DURING CONSTRUCTION
   TOTAL                          $   404,000      $ 684,500  $ 280,500

   ANNUAL OPERATING COST
     ACTIVATED CARBON                     *        $  40,500
     MAINTENANCE                          *            7,500
     SAMPLING AND ANALYSIS                **          12,000
     POWER                                **           2,000
   SUBTOTAL                       $     8,700      $  62,000
     CONTINGENCY                          **          31,000
   TOTAL ANNUAL OPERATING COST    $     8,700      $  93,000  $  84,300

   5-YEAR PRESENT WORTH           $    33,000      $ 352,000  $ 319,000
     OPERATING COST

   TOTAL 5-YEAR PRESENT           $   437,000     $1,036,500  $ 599,500
     WORTH COSTS

     * THIS COST ELEMENT WAS NOT BROKEN OUT AS A SEPARATE COST CATEGORY IN
       THE DECEMBER 1983 FFS
    ** THIS COST ELEMENT WAS NOT IDENTIFIED IN THE DECEMBER 1983 FFS
   *** THIS COST ELEMENT WAS NOT BROKEN OUT AS A SEPARATE COST CATEGORY IN
       THE JUNE 1986 COST ESTIMATE
    1) THIS COST ELEMENT INCLUDES THE COST OF THE CARBON VESSELS AND
       ASSOCIATED PIPING, AND THE INITIAL CHARGE OF ACTIVATED CARBON.



   C. CARBON ADSORPTION:  HEMLOCK MUTUAL WATER COMPANY

                              DECEMBER 1983   JUNE 1986
                                ESTIMATE       ESTIMATE (1)  DIFFERENCE (1)
   CAPITAL COST
     EQUIPMENT PURCHASE     $   132,000 (2)  $ 107,400-
       & INSTALLATION; CARBON                  138,500
       VESSELS WITH FACE
       PIPING & INTERNALS
     CHLORINATION SYSTEM    $    10,000           ***
     INSTALLATION           $    85,000         16,400-
                                                17,600
     TIN-IN PIPING & VALVES        **        $   3,200-
                                                 3,500
     FOUNDATION                    **            3,300-
                                                 5,000
     MOBILIZATION & SITE           *             5,200-
       PREPARATION                               8,600
     BACKWASH RESERVOIR &          **                0-
       PUMP                                     52,500
   SUBTOTAL                 $   227,000      $ 135,800-
                                               225,400
     SALVAGE VALUE                 **          (5,700)-
                                                     0
     CONTINGENCY                 23,000         67,900-
                                               112,700
     ENGINEERING, LEGAL &        30,000         20,400-
       ADMINISTRATIVE FEES                      33,900
     MANAGEMENT SERVICES           **           20,400-
       DURING CONSTRUCTION                      33,900
   TOTAL                    $   280,000      $ 244,500-      $  (35,500)-
                                               400,200          120,200
   ANNUAL OPERATING COST
     ACTIVATED CARBON              *         $  36,000
     MAINTENANCE                   *             3,500-
                                                 5,500
     SAMPLING                      **           12,000-
                                                24,000
     POWER                         **            3,000-
                                                 3,500
   SUBTOTAL                 $    17,700      $  54,500-
                                                69,000
     CONTINGENCY                   **           27,300-
                                                34,500
   TOTAL ANNUAL OPERATING   $    17,700      $  81,800-      $   64,100-
     COST                                      103,500           85,800

   5-YEAR PRESENT WORTH     $    67,000      $ 310,000-      $  243,000-
     OPERATING COST                            392,000          325,000

   TOTAL 5-YEAR PRESENT     $   347,000      $ 615,700-      $  268,700-
     WORTH COSTS                               716,200          369,200

     * THIS COST ELEMENT WAS NOT BROKEN OUT AS A SEPARATE COST CATEGORY IN THE DECEMBER 1983 FFS
    ** THIS COST ELEMENT WAS NOT IDENTIFIED IN THE DECEMBER 1983 FFS
   *** THIS COST ELEMENT WAS NOT IDENTIFIED IN THE JUNE 1980 COST ESTIMATE
    1) THE RANGE OF COST FIGURES PRESENTED REPRESENTS THE DIFFERENCE IN COSTS DEPENDING ON WHICH
       SUBALTERNATIVE METHOD OF UPGRADING HEMLOCK'S EXISTING SYSTEM IS IMPLEMENTED. THE
       SUBTOTALS AND TOTAL COST FIGURES DO NOT EQUAL THE SUM OF THE RANGES OF THE DIFFERENT
       COST ELEMENTS BECAUSE THE DIFFERENT SUBALTERNATIVES HAVE HIGHER COSTS FOR SOME
       CATEGORIES, BUT LOWER COSTS IN OTHERS
    2) THIS COST ELEMENT INCLUDES THE COST OF THE CARBON VESSELS ANDASSOCIATED PIPING, AND THE
       INITIAL CHARGE OF ACTIVATED CARBON.



   D. COMBINED COST OF CARBON ADSORPTION FOR THE THREE MUTUALS

                              DECEMBER 1983    JUNE 1986
                                ESTIMATE       ESTIMATE (1)  DIFFERENCE (1)
   CAPITAL COST
     SUBTOTAL OF PRIMARY    $ 1,030,000      $ 897,800-
       CAPITAL COST ELEMENTS                   984,000
     SALVAGE                      **           (5,700)-
                                                     0
     CONTINGENCY                104,000        387,000-
                                               432,700
     ENGINEERING, LEGAL, AND    136,000        134,700-
       ADMINISTRATIVE FEES                     148,200
     MANAGEMENT SERVICES          **           134,700-
       DURING CONSTRUCTION                     148,200
   TOTAL                    $ 1,270,000    $ 1,616,000-      $  346,000-
                                             1,772,000          502,000

   ANNUAL OPERATING COST
     ACTIVATED CARBON             *        $   126,000
     MAINTENANCE                  *             18,600-
                                                20,600
     SAMPLING                     **            36,000-
                                                48,000
     POWER                        **             7,000-
                                                 7,500
   SUBTOTAL                 $    36,900     $  187,600-
                                               202,100
     CONTINGENCY                  **            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

     * THIS COST ELEMENT WAS NOT BROKEN OUT AS A SEPARATE COST CATEGORY IN
       THE DECEMBER 1983 FFS
    ** THIS COST ELEMENT WAS NOT IDENTIFIED IN THE DECEMBER 1983 FFS
    1) THE RANGE OF COST FIGURES PRESENTED REPRESENTS THE DIFFERENCE IN
       COSTS DEPENDING ON WHICH SUBALTERNATIVE METHOD OF UPGRADING
       HEMLOCK'S EXISTING SYSTEM IS IMPLEMENTED. THE TOTAL COST FIGURES DO
       NOT EQUAL THE SUM OF THE RANGES OF THE DIFFERENT COST ELEMENTS
       BECAUSE THE DIFFERENT SUBALTERNATIVES HAVE HIGHER COSTS FOR SOME
       COST CATEGORIES, BUT LOWER COSTS IN OTHERS.



ALTERNATIVE 3:  MUTUALS CONNECT TO THE METROPOLITAN WATER DISTRICT

DECEMBER 1983 ESTIMATE:  CAPITAL AND OPERATING COSTS ARE TAKEN FROM THE FFS PREPARED BY CH2M
HILL (CH2M HILL, 1983).  THE CAPITAL COSTS FOR THIS ALTERNATIVE WERE NOT BROKEN DOWN PER MUTUAL
SINCE ONE RESERVOIR FACILITY WOULD SERVICE ALL THREE MUTUALS.  THEREFORE, THE CAPITAL COSTS ARE
SHOWN IN THE FOLLOWING TABLE AS PRESENTED IN THE FFS.

JUNE 1986 ESTIMATE:  INCREASED WATER COSTS TO THE MUTUALS UNDER THIS ALTERNATIVE HAVE BEEN
REVISED BASED ON THE NEW ESTIMATES OF RURBAN HOMES AND RICHWOOD'S WELL FLOW RATES DEVELOPED BY
CH2M HILL DURING THE PRE-DESIGN STUDY (CH2M HILL, 1984), AS WELL AS A MORE RECENT ESTIMATE OF
HEMLOCK'S AVERAGE FLOW RATE (CH2M HILL, 1986E).  IN ADDITION, THE CURRENT COST OF
UNINTERRUPTIBLE, TREATED WATER PROVIDED BY THE METROPOLITAN WATER DISTRICT (MWD) DURING THE
1985-1986 FISCAL YEAR HAS BEEN USED ($224 PER ACRE-FOOT).  THE COST OF MWD WATER IS ASSUMED TO
BE CONSTANT OVER THE 5-YEAR PERIOD OF THE IRM ALTHOUGH IT IS ESTIMATED THAT MWD WATER RATES WILL
INCREASE AT 10% PER YEAR FOR THE NEXT FIVE YEARS (CH2M HILL, 1986A).  WATER COSTS ARE CALCULATED
AS THE DIFFERENCE BETWEEN PRESENT WATER RATES AND PROJECTED WATER RATES IF WATER IS PURCHASED
FROM MWD.

THIS ALTERNATIVE, AS OUTLINED IN THE FFS, INCLUDED A 200,000 GALLON STORAGE RESERVOIR WHICH
WOULD BE USED BY RICHWOOD, RURBAN HOMES, AND HEMLOCK MUTUALS.  THE CAPITAL COST ESTIMATES FOR
THE SYSTEM COMPONENTS USED IN THE FFS ARE STILL USED IN THIS ESTIMATE AS WELL.  HOWEVER, THE
CONTINGENCY ALLOWANCE INCLUDED IN THE REVISED COST ESTIMATE HAS BEEN INCREASED.  IN THE FFS, A
SMALL (APPROXIMATELY 12%) CONTINGENCY WAS INCLUDED, BUT WAS ONLY APPLIED TO THE CAPITAL COSTS
ASSOCIATED WITH THE RESERVOIR, NOT THE FEEDER CONNECTION AND MAIN PIPELINE COSTS.  IN THE
REVISED COST ESTIMATE, A 50% CONTINGENCY ALLOWANCE HAS BEEN INCLUDED AND IS APPLIED TO ALL OF
THE CAPITAL COST ELEMENTS.  THE CONTINGENCY HAS BEEN INCREASED DUE TO SEVERAL REASONS.  FIRST,
THE ORIGINAL RESERVOIR AND PIPELINE SYSTEM COST ESTIMATE WAS BASED ON A REQUIRED DAILY WATER USE
OF 464,000 GALLONS PER DAY.  THE CURRENT ESTIMATE OF THE DAILY WATER DEMAND OF THE THREE MUTUALS
IS 763,000 GALLONS PER DAY -- 64% HIGHER THAN ESTIMATED DURING THE FFS.  THEREFORE, THE SIZE OF
THE RESERVOIR AND POSSIBLY THE PIPELINES WILL HAVE TO BE LARGER THAN CONTEMPLATED DURING THE
FFS.  SECOND, TO IMPLEMENT THIS ALTERNATIVE AN APPROPRIATE LOCATION FOR THE RESERVOIR WOULD HAVE
TO BE IDENTIFIED.  DEPENDING ON THE LOCATION SELECTED, THE COST OF LAND MAY VARY.  IN ADDITION,
THE COST OF THE MAIN PIPELINE IS DEPENDENT ON THE RESERVOIR LOCATION SINCE ITS LOCATION WILL
DETERMINE THE LENGTH OF THE MAIN PIPELINE.  SINCE A LOCATION HAS NOT BEEN SPECIFICALLY
IDENTIFIED, INCLUSION OF A LARGE CONTINGENCY ALLOWANCE IS WARRANTED.  THIRD, 2 1/2 YEARS HAVE
PASSED SINCE THE ORIGINAL COST ESTIMATES, AND THEREFORE, CONSTRUCTION COSTS ARE PROBABLY HIGHER. 
IN FACT, AS MEASURED BY THE CONSTRUCTION COST INDEX OF ENGINEERING NEWS RECORD, CONSTRUCTION
COSTS HAVE INCREASED BY OVER 20% OVER THIS PERIOD.  FOR SIMILAR REASONS, A 50% CONTINGENCY
FACTOR HAS ALSO BEEN APPLIED TO THE OPERATION AND MAINTENANCE COSTS.

AN ESTIMATE FOR ENGINEERING, LEGAL, AND ADMINISTRATIVE FEES AND FOR MANAGEMENT SERVICES DURING
CONSTRUCTION HAVE ALSO BEEN INCLUDED IN THE REVISED COST ESTIMATES.  THESE COSTS WERE NOT
INCLUDED IN THE FFS, ALTHOUGH THEY WOULD BE INCURRED DURING PROCUREMENT OF LAND FOR THE
RESERVOIR AND DURING THE DESIGN AND CONSTRUCTION OF THE RESERVOIR AND ASSOCIATED PIPELINES.



COMBINED COSTS OF CONNECTING TO THE METROPOLITAN WATER DISTRICT FOR RICHWOOD, RURBAN HOMES, AND
HEMLOCK MUTUAL WATER COMPANIES

                                DECEMBER 1983     JUNE 1986
                                  ESTIMATE         ESTIMATE     DIFFERENCE

   CAPITAL  COST

      200,000 GALLON           $   140,000     $    140,000
        STORAGE TANK
      LAND                         130,000          130,000
      PUMP STATION                 150,000          150,000
      FEEDER CONNECTION &          730,000          730,000
        MAIN PIPELINE
      CONNECTION TO MUTUALS         36,000           36,000
   SUBTOTAL                    $ 1,186,000     $  1,186,000    $        0
      CONTINGENCY                   50,000          593,000
      ENGINEERING, LEGAL, &           *             178,000 (1)
        ADMINISTRATIVE FEES
      MANAGEMENT SERVICES             *             178,000 (1)
        DURING CONSTRUCTION
   TOTAL CAPITAL COSTS         $ 1,236,000     $  2,135,000    $   899,000

   5-YEAR PRESENT WORTH        $    50,000     $     75,000    $    25,000
     OPERATION &
     MAINTENANCE COSTS

   ANNUAL INCREASED WATER      $    94,000     $    119,000    $    25,000
     COSTS

   5-YEAR PRESENT WORTH        $   348,000     $    451,000    $   103,000
     INCREASED WATER COSTS

   TOTAL 5-YEAR PRESENT        $ 1,634,000     $  2,661,000    $ 1,027,000
     WORTH COSTS

    * THIS COST ELEMENT WAS NOT INCLUDED IN THE COST ESTIMATES IN THE DECEMBER 1983 FFS
   1) THIS COST ELEMENT HAS BEEN ESTIMATED AS 15% OF THE IDENTIFIABLE
      CAPITAL COSTS ASSOCIATED WITH THE CONSTRUCTION OF THE STORAGE RESERVOIR.



ALTERNATIVE 4:  MUTUALS DISSOLVE AND JOIN WITH ANOTHER WATER COMPANY.

DECEMBER 1983 ESTIMATE:  COSTS FOR THIS ALTERNATIVE ARE TAKEN FROM THE FFS PREPARED BY CH2M HILL
(CH2M HILL, 1983).

JUNE 1986 ESTIMATE:  CONNECTION COSTS FOR THIS ALTERNATIVE HAVE BEEN REVISED BASED ON MORE
RECENT ESTIMATES OF THE NUMBER OF CONNECTIONS IN EACH OF THE MUTUALS' SYSTEMS -- A TOTAL OF 755
CONNECTIONS FOR ALL THREE MUTUALS COMPARED WITH AN ESTIMATE OF 693 USED IN THE FFS.  INCREASED
WATER COSTS TO THE MUTUALS UNDER THIS ALTERNATIVE HAVE BEEN REVISED BASED ON THE NEW ESTIMATES
OF RURBAN HOMES AND RICHWOOD'S WELL FLOW RATES DEVELOPED BY CH2M HILL DURING THE PRE-DESIGN
STUDY (CH2M HILL, 1984), AS WELL AS A MORE RECENT ESTIMATE OF HEMLOCK SYSTEM'S AVERAGE FLOW RATE
(CH2M HILL, 1986E).  THE REVISED ESTIMATE OF THE NUMBER OF CONNECTIONS IN THE MUTUALS' SYSTEMS
ALSO AFFECTED THE ESTIMATE OF INCREASED WATER COSTS.  WATER COSTS ARE CALCULATED AS THE
DIFFERENCE BETWEEN PRESENT WATER RATES AND ESTIMATED WATER RATES FOR RECEIVING WATER FROM THE
SAN GABRIEL VALLEY WATER COMPANY, AS STATED IN THE FFS.

COMBINED COSTS FOR RICHWOOD, RURBAN HOMES, AND HEMLOCK MUTUAL WATER COMPANIES TO JOIN WITH
ANOTHER WATER COMPANY

                                DECEMBER 1983     JUNE 1986
                                  ESTIMATE         ESTIMATE     DIFFERENCE

   ONE-TIME CONNECTION COSTS     $  190,000       $ 202,000      $   12,000

   ANNUAL INCREASED WATER COSTS  $   84,000       $ 138,000      $   54,000

   5-YEAR PRESENT WORTH          $  316,000       $ 522,000      $  206,000
     INCREASED WATER COSTS

   TOTAL 5-YEAR PRESENT WORTH    $  506,000       $ 724,000      $  218,000
     WORTH COSTS.



ALTERNATIVE 5:  PROVIDE BOTTLED WATER TO THE MUTUALS' CUSTOMERS.

DECEMBER 1983 ESTIMATE:  COSTS FOR THIS ALTERNATIVE ARE TAKEN FROM THE FFS PREPARED BY CH2M HILL
(CH2M HILL, 1983).

JUNE 1986 ESTIMATE:  COSTS HAVE BEEN CALCULATED AS DURING THE FFS BASED ON PROVIDING 10 GALLONS
PER DAY OF BOTTLED WATER PER HOUSEHOLD FOR EACH MUTUAL.  COSTS HAVE BEEN REVISED BASED ON MORE
RECENT ESTIMATES OF THE NUMBER OF CONNECTIONS IN EACH OF THE MUTUALS' SYSTEMS -- A TOTAL OF 755
CONNECTIONS FOR ALL THREE MUTUALS COMPARED WITH AN ESTIMATE OF 693 USED IN THE FFS.

          COMBINED COST FOR PROVIDING BOTTLED WATER TO RICHWOOD,
             RURBAN HOMES, AND HEMLOCK MUTUAL WATER COMPANIES

                                DECEMBER 1983     JUNE 1986
                                  ESTIMATE         ESTIMATE     DIFFERENCE

   ANNUAL COST OF PROVIDING      $2,534,000       $ 2,759,000    $ 225,000
     BOTTLED WATER

   5-YEAR PRESENT WORTH          $9,594,000       $10,459,000    $ 865,000
     COST OF PROVIDING
     BOTTLED WATER.

INCREASED WATER COSTS TO MUTUALS

ONE CONSEQUENCE OF THE REVISED COST ESTIMATES FOR THE IRM ALTERNATIVES WHICH HAVE BEEN
SUMMARIZED IS THAT THE RELATIVE ECONOMIC IMPACT EACH ALTERNATIVE WILL HAVE ON THE MUTUALS'
MEMBERS HAS BEEN CHANGED.  AS DISCUSSED PREVIOUSLY, DHS HAD DEVELOPED A POLICY THAT  REQUIRED
THAT THE MUTUALS ASSUME RESPONSIBILITY FOR OPERATION AND MAINTENANCE OF THE IRM.  THE PASSAGE OF
SB 1063 AND DHS'S DECISION TO IMPLEMENT ITS PROVISIONS CHANGED THIS POLICY WITH RESPECT TO THE
CARBON ADSORPTION ALTERNATIVE.  IF THIS ALTERNATIVE IS IMPLEMENTED, THERE WILL BE NO SIGNIFICANT
ECONOMIC IMPACT ON THE MUTUALS MEMBERS.  THIS IS ALSO TRUE FOR THE BOTTLED WATER ALTERNATIVE
SINCE EPA AND DHS WOULD PAY FOR BOTTLED WATER.  HOWEVER, THE HIGH O&M COSTS AND INCREASED WATER
COSTS ASSOCIATED WITH THE OTHER ALTERNATIVES WILL CAUSE A LARGE INCREASE IN THE MUTUAL MEMBERS'
WATER BILLS IF THOSE ALTERNATIVES ARE IMPLEMENTED. THE AVERAGE WATER BILL FOR A MEMBER OF THE
MUTUALS IS ESTIMATED AT $7-9 PER MONTH.  THE TABLE BELOW SUMMARIZES THE ESTIMATED AVERAGE
INCREASE IN THE MUTUALS' MONTHLY HOUSEHOLD WATER BILLS FOR THE THREE ALTERNATIVES THAT WOULD
CAUSE THE MUTUALS' MEMBERS' WATER BILLS TO RISE.



           AVERAGE MONTHLY INCREASE IN MUTUAL MEMBERS' WATER BILLS

                                 AIR STRIPPING

                                AVERAGE (1)                     AVERAGE (2)
                                 INCREASE                        PERCENT
   MUTUAL                       FOR MEMBER                       INCREASE

   RURBAN HOMES                     $ 11                           140%
   RICHWOOD                         $ 14                           180%
   HEMLOCK                          $ 13                           160%

                                CONNECT TO MWD

                                AVERAGE (1)                     AVERAGE (2)
                                 INCREASE                        PERCENT
   MUTUAL                       FOR MEMBER                       INCREASE

   RURBAN HOMES                     $ 13                           170%
   RICHWOOD                         $ 16                           200%
   HEMLOCK                          $ 11                           140%

                        JOIN WITH ANOTHER WATER COMPANY

                                AVERAGE (1)                     AVERAGE (2)
                                 INCREASE                        PERCENT
   MUTUAL                       FOR MEMBER                       INCREASE

   RURBAN HOMES                     $ 15                           190%
   RICHWOOD                         $ 17                           220%
   HEMLOCK                          $ 13                           170%

   1) BASED ON THE FOLLOWING NUMBER OF HOUSEHOLDS PER MUTUAL:
           RICHWOOD -- 217 HOUSEHOLDS,
           RURBAN HOMES -- 298 HOUSEHOLDS
           HEMLOCK -- 240 HOUSEHOLDS
   2) BASED ON AN ESTIMATED EXISTING AVERAGE MONTHLY BILL OF $8 PER HOUSEHOLD.

______________________________________________________________________________

AS THE TABLE SHOWS, SEVERAL OF THE IRM ALTERNATIVES WILL LEAD TO LARGE INCREASES IN THE MUTUALS'
CUSTOMERS' AVERAGE MONTHLY WATER BILLS. OF THE THREE ALTERNATIVES THAT WOULD INCREASE THE
MUTUALS' WATER BILLS, EVEN THE ALTERNATIVE WITH THE LOWEST ANNUAL COSTS ASSOCIATED WITH IT
(AIR-STRIPPING) WILL CAUSE AN ESTIMATED INCREASE IN THE AVERAGE HOUSEHOLD MONTHLY WATER BILL OF
UP TO 180% FOR THE RICHWOOD MUTUAL.  AT THE OTHER EXTREME, THE ALTERNATIVE UNDER WHICH THE
MUTUALS JOIN ANOTHER WATER COMPANY WOULD LEAD TO AN INCREASE OF AS MUCH AS 220% IN RICHWOOD'S
AVERAGE HOUSEHOLD WATER BILL.  ALTHOUGH THE ANNUAL O&M COSTS OF THE CARBON ADSORPTION
ALTERNATIVE WOULD LEAD TO INCREASES AS HIGH AS 440% IN THE MUTUALS' AVERAGE MONTHLY WATER BILLS
IF THE MUTUALS WERE PAYING FOR O&M, UNDER THE PROVISIONS OF SB 1063 THE STATE WILL FUND THE O&M
COSTS FOR THE CARBON ADSORPTION ALTERNATIVE, AND THEREFORE IMPLEMENTATION OF THIS ALTERNATIVE
WILL NOT AFFECT THE WATER BILLS OF THE MUTUALS' CUSTOMERS IN ANY WAY.

THESE  ESTIMATED INCREASED COSTS TO THE MUTUALS FOR PROVIDING CLEAN WATER HAVE A LARGE IMPACT ON
THE ACCEPTABILITY OF THE DIFFERENT ALTERNATIVES TO THE AFFECTED COMMUNITY, WHICH IN TURN AFFECTS
THE INSTITUTIONAL FEASIBILITY OF THE ALTERNATIVES.  IN THIS SITUATION, TO BE INSTITUTIONALLY
FEASIBLE AN ALTERNATIVE MUST BE APPROVED BY THE MUTUALS PRIOR TO IMPLEMENTATION.  AN ALTERNATIVE
THAT WOULD LEAD TO MAJOR INCREASES IN MONTHLY WATER BILLS IS UNLIKELY TO BE APPROVED BY THE
MUTUALS, IN WHICH CASE THE ALTERNATIVE COULD NOT BE IMPLEMENTED.  THIS WAS THE PRIMARY REASON
BEHIND EPA'S DECISION TO PROCEED WITH THE DESIGN OF THE AIR-STRIPPING ALTERNATIVE EVEN AFTER THE
RESULTS OF THE PRE-DESIGN STUDY SHOWED THAT THE COST OF CARBON ADSORPTION WAS ROUGHLY EQUAL TO
THE COST OF AIR-STRIPPING (ON A 5-YEAR BASIS).  IT WAS NOT INSTITUTIONALLY FEASIBLE TO IMPLEMENT
THE CARBON ADSORPTION ALTERNATIVE WHEN IT WOULD HAVE LED TO FIVE-FOLD INCREASES IN THE MUTUALS'
AVERAGE HOUSEHOLD WATER BILLS.



V. CLEANUP CRITERIA

THE SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT OF 1986 (SARA) SS121(D)(2)(A) REQUIRES
SUPERFUND REMEDIAL ACTIONS CONDUCTED UNDER SS104 AND SS106 TO COMPLY WITH APPLICABLE OR RELEVANT
AND APPROPRIATE REQUIREMENTS, STANDARDS, CRITERIA, OR LIMITATIONS (ARARS).  ARARS INCLUDE ANY
STANDARD, REQUIREMENT, CRITERIA, OR LIMITATION UNDER ANY FEDERAL ENVIRONMENTAL LAW, AS WELL AS
ANY PROMULGATED STANDARD, REQUIREMENT, CRITERIA, OR LIMITATION UNDER A STATE OR FACILITY SITING
LAW THAT IS MORE STRINGENT THAN ANY FEDERAL STANDARD, REQUIREMENT, CRITERIA, OR LIMITATION.

SECTION 121(B) OF SARA REQUIRES SELECTION, TO THE MAXIMUM EXTENT PRACTICABLE, OF REMEDIAL
ACTIONS THAT UTILIZE PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT TECHNOLOGIES THAT WILL RESULT
IN A PERMANENT AND SIGNIFICANT DECREASE IN THE TOXICITY, MOBILITY, OR VOLUME OF THE HAZARDOUS
SUBSTANCE, POLLUTANT, OR CONTAMINANT.

THIS SECTION IS A DISCUSSION OF THE ISSUES ASSOCIATED WITH COMPLIANCE WITH SECTION 121 OF SARA.

OBJECTIVE OF THE IRM

THE OBJECTIVE OF THE IRM, AS DESCRIBED IN THE MAY 1984 RECORD OF DECISION, WAS TO ENSURE THAT
ALL RESIDENTS AFFECTED BY GROUND WATER CONTAMINATION IN SAN GABRIEL AREA 1 ARE PROVIDED WITH A
DRINKING WATER SUPPLY THAT IS BELOW THE EPA SUGGESTED NO ADVERSE RESPONSE LEVEL (SNARL) FOR A
10-6 CANCER RISK LEVEL FOR PCE -- 4 PARTS PER BILLION (PPB). (NOTE THAT THIS LEVEL WAS ROUNDED
UP FROM THE ACTUAL SNARL LEVEL OF 3.5 PPB.).  THIS LEVEL IS EQUAL TO CALIFORNIA DHS'S "ACTION
LEVEL" FOR PCE WHICH IS THE LEVEL AT WHICH DHS RECOMMENDS THAT THE WATER PURVEYOR TAKE SOME
ACTION TO LOWER THE CONCENTRATION OF PCE IN DRINKING WATER.

THE APPLICABLE FEDERAL ENVIRONMENTAL STATUTE IS THE SAFE DRINKING WATER ACT.  UNDER THIS LAW,
EPA ESTABLISHES DRINKING WATER REGULATIONS FOR CONTAMINANTS THROUGH A TWO-STEP PROCESS.  FIRST,
EPA PROMULGATES HEALTH-BASED LEVELS TERMED MAXIMUM CONTAMINANT LEVEL GOALS (MCLG, PREVIOUSLY
CALLED RECOMMENDED MAXIMUM CONTAMINANT LEVELS, OR RMCL) UNDER THE SAFE DRINKING WATER ACT
AMENDMENTS OF 1986.  MCLGS ARE SET AT LEVELS AT WHICH NO ADVERSE PUBLIC HEALTH EFFECTS WOULD
OCCUR AND ARE SET AT ZERO FOR KNOWN OR PROBABLY CARCINOGENS, SINCE THERE IS NO SAFE LEVEL OF
EXPOSURE TO A CARCINOGEN.  MCLGS ARE UNENFORCEABLE HEALTH GOALS -- PUBLIC WATER SUPPLY SYSTEMS
ARE NOT REQUIRED TO MEET THEM IN WATER THEY DELIVER TO THEIR CUSTOMERS.  EPA THEN ESTABLISHES
MAXIMUM CONTAMINANT LEVELS (MCL) TAKING INTO ACCOUNT THE AVAILABILITY, COST, AND TECHNICAL 
FEASIBILITY OF WATER TREATMENT TECHNOLOGIES THAT CAN BE USED TO REDUCE THE CONCENTRATIONS OF THE
CONTAMINANT IN PUBLIC WATER SUPPLIES.  MCLS ARE ENFORCEABLE STANDARDS THAT MUST BE MET BY PUBLIC
WATER SUPPLY SYSTEMS.  IN JUNE 1984, EPA PROPOSED ESTABLISHING A RMCL OF 0 FOR PCE SINCE IT WAS
CONSIDERED TO BE A CARCINOGEN.  EPA HAS NOT YET PROMULGATED A FINAL MCLG FOR PCE, NOR HAS IT
PROPOSED A MCL.  THEREFORE, IN ACCORDANCE WITH THE EPA "INTERIM GUIDANCE ON COMPLIANCE WITH
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS" (OSWER NO. 9234.0-05), THE CLEANUP LEVEL
SHOULD BE SELECTED BASED ON CHEMICAL SPECIFIC HEALTH ADVISORY LEVELS SUCH THAT THE TOTAL RISK OF
ALL CONTAMINANTS FALLS WITHIN THE ACCEPTABLE RISK RANGE OF 10-4 TO 10-7.

THEREFORE, THE CLEANUP OBJECTIVE OF THE IRM SHOULD BE SET BASED ON THE PCE HEALTH ADVISORY,
WHILE ALSO TAKING INTO CONSIDERATION OTHER FEDERAL AND STATE CRITERIA, ADVISORIES, AND GUIDANCE. 
HEALTH ADVISORIES ISSUED BY THE EPA OFFICE OF DRINKING WATER.  THE SNARL LEVEL FOR PCE (4 PPB)
THAT WAS USED IN THE 1984 RECORD OF DECISION WAS CONSIDERED THE HEALTH ADVISORY FOR PCE AT THAT
TIME BY THE OFFICE OF DRINKING WATER AND IS ALSO THE CALIFORNIA DHS "ACTION LEVEL", WHICH IS AN
UNENFORCEABLE HEALTH GOAL AND IS THE LEVEL AT WHICH DHS RECOMMENDS TAKING CORRECTIVE ACTION TO
LOWER THE CONTAMINANT LEVEL IN DRINKING WATER.  THE CARCINOGENIC RISK ESTIMATE USED TO ESTABLISH
THE SNARL WAS DEVELOPED BY THE NATIONAL ACADEMY OF SCIENCES (NAS) IN ITS DRINKING WATER AND
HEALTH STUDY.  IN SEPTEMBER 1985, THE OFFICE OF DRINKING WATER ISSUED A NEW DRAFT HEALTH
ADVISORY FOR PCE THAT INCLUDED REVISED CANCER RISK ESTIMATES FOR EXPOSURE TO PCE IN DRINKING
WATER THAT WERE DEVELOPED BY EPA'S CARCINOGEN ASSESSMENT GROUP (CAG).  THE NEW HEALTH ADVISORY
FOR PCE ESTIMATES THAT THE CONCENTRATION EQUIVALENT TO A 10-6 CANCER RISK LEVEL IS 0.7 PPB. 
THIS COMPARES WITH A CONCENTRATION OF 3.5 PPB THAT THE NAS STUDY DETERMINED WAS EQUIVALENT TO A
10-6 CANCER RISK LEVEL (WHICH WAS ROUNDED TO 4 PPB IN SETTING THE PUBLIC HEALTH OBJECTIVE OF THE
IRM IN THE 1984 ROD).  BOTH THE NAS AND CAG RISK ASSESSMENTS WERE BASED ON THE SAME
TOXICOLOGICAL DATA, HOWEVER, DIFFERENT ASSUMPTIONS WERE UTILIZED IN DEVELOPING THE CANCER RISK
ESTIMATES.  THE CALIFORNIA DHS ACTION LEVEL IS STILL BASED ON THE NAS RISK ASSESSMENT FOR PCE.

ALTHOUGH THE PROPOSED MCLG FOR PCE IS 0 AND THE NEW DRAFT HEALTH ADVISORY OF THE EPA OFFICE OF



DRINKING WATER IS 0.7 PPB (AS THE 10-6 CANCER RISK LEVEL), IT IS RECOMMENDED THAT THE PCE
CONCENTRATION LIMIT BE SET AT 1 PPB FOR THE SAN GABRIEL AREA 1 INTERIM REMEDIAL ACTION. SINCE NO
MCL EXISTS YET FOR PCE, THE CAG HEALTH ADVISORY, ALONG WITH THE DHS ACTION LEVEL, SHOULD BE
CONSIDERED IN THE DEVELOPMENT OF APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENT FOR PCE. 
THE STANDARD DETECTION LIMIT OBTAINED BY A GOOD LABORATORY FOR PCE, ANALYZED IN CONFORMANCE WITH
EPA METHOD 601 FOR PURGABLE HALOCARBONS, IS 1 PPB, AND CONFIDENCE LEVELS FOR CONCENTRATIONS OF
LESS THAN 1 PPB ARE QUESTIONABLE.  THE RECOMMENDED ALTERNATIVE, INSTALLATION OF A CARBON
ADSORPTION TREATMENT SYSTEM, WILL HAVE NO PROBLEM REDUCING PCE LEVELS TO BELOW THE DETECTION
LIMIT AT ESSENTIALLY NO ADDITIONAL COST OVER THE COST OF JUST MEETING THE DHS ACTION LEVEL (AND
GOAL OF THE IRM IN THE 1984 RECORD OF DECISION).  THEREFORE, A PCE CONCENTRATION LIMIT OF 1 PPB
IS RECOMMENDED SINCE IT APPEARS THAT THIS LEVEL IS SIMULTANEOUSLY MOST PROTECTIVE OF PUBLIC
HEALTH AND TECHNOLOGICALLY FEASIBLE.  SEVERAL OTHER FEDERAL, STATE, AND LOCAL ENVIRONMENTAL
REQUIREMENTS ARE APPLICABLE OR RELEVANT AND APPROPRIATE AND HAVE BEEN CONSIDERED IN DEVELOPING
THE IRM ALTERNATIVES.

MEETING APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

IN DEVELOPING THE DIFFERENT IRM ALTERNATIVES, IT HAS BEEN ASSUMED THAT EACH ALTERNATIVE WOULD BE
IMPLEMENTED SO THAT IT WOULD COMPLY WITH ALL FEDERAL, STATE, AND LOCAL ENVIRONMENTAL
REQUIREMENTS. *  

THE SPECIFIC REQUIREMENTS AS THEY APPLY TO EACH OF THE ALTERNATIVES ARE SUMMARIZED HERE:

AIR-STRIPPING -- THE CONCEPTUAL DESIGN AND COST ESTIMATES OF THE AIR-STRIPPING ALTERNATIVES
(WITH AND WITHOUT THE IN-GROUND STORAGE RESERVOIR), AS DESCRIBED IN THE 1986 PRE-DESIGN STUDIES,
ARE BASED ON A CLEANUP GOAL OF 4 PPB FOR PCE.  IN ORDER TO TREAT GROUNDWATER (WITH CONTAMINANT
LEVELS AT THE MAXIMUM DESIGN CONCENTRATIONS) TO THE DETECTION LIMIT OF PCE (1 PPB) AND APPROACH
THE 10-6 CANCER RISK LEVEL AS STATED IN THE EPA DRINKING WATER HEALTH ADVISORY, THE AIR-TO-WATER
RATIO WOULD NEED TO BE INCREASED BY UP TO 20%.  IN ADDITION, THE PACKING DEPTH OF THE TOWERS
WOULD HAVE TO BE INCREASED BY 15-20 FEET.  AS A RESULT, CAPITAL COSTS WOULD BE SIGNIFICANTLY
HIGHER, AND THE COST OF POWER TO OPERATE THE SYSTEM WOULD ALSO BE SIGNIFICANTLY INCREASED.
(NOTE:  THESE ADDITIONAL COSTS TO TREAT TO THE DETECTION LIMIT FOR PCE ARE NOT INCLUDED IN THE
COST SUMMARIES ON PP. 17-20 AND IN TABLE 1.  THE COST IN THOSE TABLES ASSUME A TARGET
CONCENTRATION OF 4 PPB PCE.).

   * NOTE:  IN ACCORDANCE WITH THE PROVISION OF SS121(E)(1) OF THE SUPERFUND AMENDMENTS AND
            REAUTHORIZATION ACT OF 1986 (SARA), THE INITIAL REMEDIAL MEASURES IMPLEMENTED WILL
            MEET THE SUBSTANTIVE REQUIREMENTS OF THE FEDERAL, STATE, AND LOCAL ENVIRONMENTAL
            LAWS AND REGULATIONS CITED IN THIS SECTION.  EPA IS NOT REQUIRED, HOWEVER, TO OBTAIN
            THE FEDERAL, STATE, OR LOCAL PERMITS REQUIRED UNDER THESE LAWS AND REGULATIONS.
            NEVERTHELESS, THE MUTUALS MAY APPLY FOR THE NORMALLY REQUIRED PERMITS IN THE COURSE
            OF EPA IMPLEMENTATION OF THE SELECTED INITIAL REMEDIAL MEASURES.  EPA RESERVES THE
            AUTHORITY UNDER SARA TO IMPLEMENT THE PROJECT WITHOUT OBTAINING PERMITS (WHILE
            MEETING ALL THE SUBSTANTIVE REQUIREMENTS THAT APPLY) IF IT IS NECESSARY TO MAINTAIN
            THE PROJECT SCHEDULE.

THE AIR-STRIPPING ALTERNATIVES WOULD BE AFFECTED BY SEVERAL ENVIRONMENTAL REQUIREMENTS.  SINCE
AN AIR-STRIPPING SYSTEM WOULD EMIT PCE TO THE ATMOSPHERE FROM THE TOP OF THE STRIPPING TOWER, IT
WOULD BE SUBJECT TO THE SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT'S (SCAQMD) RULE NO. 402.  IN
ANTICIPATION OF COMPLYING WITH SCAQMD'S REQUIREMENTS, RICHWOOD AND RURBAN HOMES SUBMITTED AIR
EMISSIONS PERMIT APPLICATIONS TO SCAQMD IN SEPTEMBER 1985.  SCAQMD'S PERMIT REVIEW PROCESS FOR
AIR-STRIPPING TOWERS CONSISTS OF A MODELING ANALYSIS TO DETERMINE THE MAXIMUM AMBIENT
CONCENTRATION OF POLLUTANTS THAT WOULD OCCUR DUE TO THE SYSTEM'S EMISSIONS, FOLLOWED BY A
CALCULATION OF THE MAXIMUM INDIVIDUAL CANCER RISK THAT WOULD BE ASSOCIATED WITH THAT AMBIENT
CONCENTRATION. AS PART OF SCAQMD'S REVIEW OF RICHWOOD AND RURBAN HOMES' PERMIT APPLICATIONS,
SCAQMD STAFF PERFORMED A SCREENING AIR QUALITY MODEL ANALYSIS OF THE MAXIMUM ESTIMATED EMISSIONS
FROM THE AIR-STRIPPING SYSTEMS. ESTIMATED MAXIMUM LONG-TERM (ANNUAL-AVERAGE) AMBIENT
CONCENTRATIONS OF PCE (AND OTHER TRACE CONTAMINANTS, TRICHLOROETHYLENE AND CARBON TETRACHLORIDE)
WERE DEVELOPED.  BASED ON EPA ESTIMATES OF CANCER RISK LEVELS ASSOCIATED WITH EXPOSURE TO
AMBIENT CONCENTRATIONS OF THESE CONTAMINANTS, SCAQMD CALCULATED THE MAXIMUM INDIVIDUAL RISK
ASSOCIATED WITH EXPOSURE TO THE EMISSIONS FROM THE AIR-STRIPPING SYSTEMS.  FOR RICHWOOD, THE
MAXIMUM INDIVIDUAL CANCER RISK WAS 6 X 10-7, WHILE FOR RURBAN HOMES THE MAXIMUM INDIVIDUAL
CANCER RISK WAS 7 X 10-8. BOTH OF THESE RISK ESTIMATES ARE BELOW THE 10-6 CANCER RISK LEVEL



BEING USED AS THE TARGET RISK LEVEL FOR EXPOSURE TO PCE IN THE MUTUALS' DRINKING WATER.

THE AIR-STRIPPING SYSTEMS WOULD ALSO BE SUBJECT TO REQUIREMENTS OF THE CLEAN WATER ACT AS
ESTABLISHED UNDER A NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) PERMIT.  THE CLEAN
WATER ACT IS ADMINISTERED BY THE LOS ANGELES REGIONAL WATER QUALITY CONTROL BOARD (RWQCB). THE
AIR-STRIPPING SYSTEM WOULD FALL UNDER NPDES REQUIREMENTS DUE TO THE PLANNED DISCHARGE OF
WASTEWATER ASSOCIATED WITH THE PERIODIC (APPROXIMATELY MONTHLY) DISINFECTION OF THE
AIR-STRIPPING TOWERS TO A NEARBY STORM SEWER SYSTEM.  THE DISCHARGE WOULD ALSO COMPLY WITH
REQUIREMENTS OF THE LOS ANGELES COUNTY DEPARTMENT OF PUBLIC WORKS WHICH REGULATES DISCHARGES TO
THE STORM SEWER SYSTEM.

THE AIR-STRIPPING SYSTEM WOULD ALSO BE SUBJECT TO REQUIREMENTS OF THE SANITARY ENGINEERING
BRANCH (SEB) OF CALIFORNIA DHS, AS WELL AS THE PLANNING DEPARTMENT OF THE CITY OF EL MONTE.  DHS
REQUIREMENTS INVOLVE A MODIFICATION TO THE MUTUALS' PRESENT WATER SUPPLY SYSTEM PERMIT, AND
PRIMARILY CONSIST OF DHS APPROVAL OF THE MODIFICATION TO THE MUTUALS' WATER SUPPLY SYSTEM.  THE
CITY OF EL MONTE HAS REQUIREMENTS FOR CONDITIONAL USE PERMITS IN SITUATIONS WHERE
NON-RESIDENTIAL FACILITIES ARE CONSTRUCTED IN A ZONED RESIDENTIAL AREA, SUCH AS WHERE THE
MUTUALS' WELL SITES ARE NOW CURRENTLY LOCATED.

CARBON ADSORPTION -- THE CARBON ADSORPTION ALTERNATIVE WOULD TREAT PCE IN GROUNDWATER TO
DETECTION LEVEL (1 PPB) AND THEREBY ACHIEVE THE MOST PROTECTIVE TECHNOLOGICALLY FEASIBLE CLEANUP
LEVEL.  THE EXISTING CARBON ADSORPTION SYSTEM CONCEPTUAL DESIGNS COULD MEET THIS OBJECTIVE
WITHOUT ANY SIGNIFICANT ADDITIONAL COST.

THIS ALTERNATIVE IS SUBJECT TO THE SAME REQUIREMENTS AS IS THE AIR-STRIPPING ALTERNATIVE WITH
THE EXCEPTION OF THE SCAQMD REQUIREMENTS (SINCE THE CARBON ADSORPTION ALTERNATIVE WOULD INVOLVE
NO EMISSIONS TO THE AIR).  THEREFORE, DHS AND CITY OF EL MONTE REQUIREMENTS WOULD APPLY, AS WELL
AS NPDES REQUIREMENTS AND LOS ANGELES COUNTY DEPARTMENT OF PUBLIC WORKS REQUIREMENTS.  IN THIS
CASE, HOWEVER, THE WASTEWATER DISCHARGE SUBJECT TO NPDES REQUIREMENTS IS THE PERIODIC BACKWASH
OF THE CARBON BEDS.  CLEAN WATER IS FORCED THROUGH THE BEDS TO ELIMINATE CHANNELING AND REDUCE
PACKING OF THE BEDS TO IMPROVE CARBON ADSORPTION SYSTEM PERFORMANCE.  THE BACKWASH WATER WOULD
THEN BE DISCHARGED TO THE STORM SEWER.  THIS DISCHARGE WOULD BE SUBJECT TO NPDES REQUIREMENTS,
AS WELL AS LOS ANGELES COUNTY DEPARTMENT OF PUBLIC WORKS REQUIREMENTS.

IN KEEPING WITH SARA PREFERENCE FOR USING TREATMENT TECHNOLOGIES THAT SIGNIFICANTLY AND
PERMANENTLY REDUCES THE VOLUME, TOXICITY OR MOBILITY OF CONTAMINANTS TO THE MAXIMUM EXTENT
PRACTICABLE, THE SPENT CARBON WOULD BE REGENERATED FOR REUSE THROUGH HIGH TEMPERATURE
INCINERATION.  THIS WOULD ESSENTIALLY PERMANENTLY DESTROY THE CONTAMINANTS.  IF THE SPENT CARBON
IS DETERMINED TO BE A HAZARDOUS SUBSTANCE, IT WILL REQUIRE DISPOSAL OR TREATMENT IN ACCORDANCE
WITH RCRA REGULATIONS.

CONNECT TO MWD AND JOIN WITH ANOTHER WATER COMPANY -- THE PRIMARY REQUIREMENT AFFECTING THESE
TWO ALTERNATIVES WOULD BE THE DHS PUBLIC WATER SUPPLY PERMIT REQUIREMENTS DUE TO THE
MODIFICATION OF THE MUTUALS' PRESENT WATER SUPPLY SYSTEM.  THE CONNECT TO MWD ALTERNATIVE,
HOWEVER, WOULD ALSO BE SUBJECT TO CITY OF EL MONTE PLANNING DEPARTMENT REQUIREMENTS CONCERNING
THE CONSTRUCTION OF THE STORAGE RESERVOIR. CURRENTLY, THE STATE ACTION LEVEL OF 4 PPB OF PCE IS
THE LEVEL TO WHICH THE PUBLIC WATER SUPPLIERS IN SAN GABRIEL AREAS 1-4 ARE OPERATING TO ACHIEVE. 
THE LT 1 PPB CONCENTRATION LEVEL, WHICH WOULD BE ACHIEVED UNDER THE CARBON ADSORPTION
ALTERNATIVE, WOULD NOT NECESSARILY BE ACHIEVED BY CONNECTING TO ANOTHER WATER COMPANY.

BOTTLED WATER -- THIS ALTERNATIVE WOULD NOT BE SUBJECT TO ANY SPECIFIC REQUIREMENTS.  WITH
REGARDS TO EPA'S PROPOSED MCL STANDARDS FOR OTHER VOLATILE ORGANIC COMPOUNDS (AND LIKELY TO
APPLY TO A PCE MCL AS WELL), BOTTLED WATER IS NOT CONSIDERED AN ACCEPTABLE PERMANENT MEANS OF
MEETING MCL REQUIREMENTS (50 FEDERAL REGISTER, PG. 46916), ALTHOUGH IT IS CONSIDERED AN
ACCEPTABLE INTERIM MEASURE UNTIL PERMANENT MEANS OF MEETING THE MCL ARE IMPLEMENTED.  THEREFORE,
IN THIS SITUATION WHERE THE IRM IS CONSIDERED AN INTERIM REMEDY TO PROVIDE THE MUTUALS WITH
CLEAN WATER IN THE INTERIM PERIOD UNTIL A COMPREHENSIVE REMEDIAL ACTION IS IMPLEMENTED, BOTTLED
WATER CAN BE CONSIDERED AN ACCEPTABLE IRM ALTERNATIVE IN ACCORDANCE WITH EPA'S PROPOSED MCL
STANDARDS FOR VOLATILE ORGANIC COMPOUNDS.

#CR
VI. RECENT COMMUNITY RELATIONS ACTIVITIES



BASED ON THE NEW INFORMATION REGARDING THE COSTS OF AIR-STRIPPING AND CARBON ADSORPTION SYSTEMS
EPA PREPARED A DRAFT REPORT, "REVISED COST-EFFECTIVENESS ANALYSIS OF ALTERNATIVES FOR THE SAN
GABRIEL AREA 1 INITIAL REMEDIAL MEASURES.".  THIS REPORT PROPOSED THAT EPA REVISE ITS PREVIOUS
DECISION SELECTING AIR-STRIPPING AS THE COST-EFFECTIVE ALTERNATIVE FOR THE SAN GABRIEL AREA 1
INITIAL REMEDIAL MEASURES AND NOW SELECT CARBON ADSORPTION AS THE COST-EFFECTIVE IRM
ALTERNATIVE.  IN OCTOBER 1986, EPA RELEASED THIS DRAFT REPORT FOR PUBLIC REVIEW AND  COMMENT.  A
FACT SHEET THAT SUMMARIZED THE REPORT AND EPA'S PROPOSED ACTION WAS PREPARED AND DISTRIBUTED TO
EVERYONE ON THE SAN GABRIEL SITES MAILING LIST.  IN ADDITION, EPA PROVIDED THE THREE MUTUALS
WITH COPIES OF THE FACT SHEET FOR DISTRIBUTION TO THEIR SHAREHOLDERS.  COPIES OF THE REPORT WERE
DISTRIBUTED TO CALIFORNIA DHS AND DIRECTLY TO THE THREE MUTUAL WATER COMPANIES AFFECTED.  THE
REPORT WAS MADE AVAILABLE AT THREE INFORMATION REPOSITORIES THAT HAD BEEN PREVIOUSLY ESTABLISHED
FOR THIS PROJECT:  1) EL MONTE PUBLIC LIBRARY IN EL MONTE; 2) NORWOOD PUBLIC LIBRARY IN EL
MONTE; AND 3) EPA REGION 9 OFFICE IN SAN FRANCISCO.  THE FACT SHEET THAT WAS DISTRIBUTED
ANNOUNCED THE AVAILABILITY OF THE REPORT, THE LOCATION OF THE INFORMATION REPOSITORIES, AND THE
SCHEDULED PUBLIC COMMENT PERIOD WHICH RAN FROM OCTOBER 10, 1986 TO OCTOBER 31, 1986.

A PUBLIC MEETING WAS NOT SCHEDULED DURING THE PUBLIC COMMENT PERIOD.  IT WAS FELT THAT THE
INTEREST LEVEL IN THIS PROPOSED ACTION DID NOT WARRANT A PUBLIC MEETING.  LESS THAN TEN MEMBERS
OF THE PUBLIC ATTENDED THE DECEMBER 19, 1983 PUBLIC MEETING THAT WAS HELD TO ACCEPT COMMENTS ON
THE DECEMBER 1983 FOCUSED FEASIBILITY STUDY.  NO INDIVIDUALS IN ATTENDANCE AT THAT MEETING CHOSE
TO MAKE AN ORAL STATEMENT OR TO SUBMIT WRITTEN COMMENTS AT THAT TIME.  ONLY TWO PUBLIC COMMENTS
WERE SUBMITTED DURING THE DECEMBER 1983 PUBLIC COMMENT PERIOD.  IN ADDITION TO THE LACK OF
INTEREST IN EPA'S PROPOSED PROJECT IN THE PAST, IT WAS ALSO KNOWN FROM MEETINGS WITH THE
MUTUALS' BOARD MEMBERS THAT THE MUTUALS SUPPORTED EPA'S PROPOSED CHANGE OF SELECTION OF REMEDY
FOR THE IRM.  THEREFORE, IT WAS DECIDED TO FOREGO THE SCHEDULING OF A PUBLIC MEETING UNLESS
REQUESTS FOR SUCH A MEETING WERE OBTAINED FOR THE PUBLIC -- NO SUCH REQUESTS WERE RECEIVED.  EPA
DID OFFER TO SCHEDULE A MEETING FOR THE MUTUAL MEMBERS UPON REQUEST.

EPA RECEIVED TWO WRITTEN COMMENTS DURING THE PUBLIC COMMENT PERIOD. ONE COMMENTOR SUPPORTED THE
SELECTION OF THE ALTERNATIVE UNDER WHICH THE MUTUALS WOULD DISSOLVE AND JOIN ANOTHER WATER
COMPANY.  THE SECOND COMMENTOR WHILE STATING A PREFERENCE FOR THE CARBON ADSORPTION ALTERNATIVE,
BELIEVED THAT AIR-STRIPPING TREATMENT IS THE MOST COST-EFFECTIVE ALTERNATIVE.  EPA'S RESPONSE TO
THESE COMMENTS IS SUMMARIZED IN THE ATTACHED RESPONSIVENESS SUMMARY.

IN ADDITION TO THE PUBLIC COMMENT PERIOD, EPA SPECIFICALLY ASKED THE MUTUALS TO RESPOND TO EPA
WITH THEIR PREFERENCES REGARDING THE ALTERNATIVE INITIAL REMEDIAL MEASURES.  BOTH RICHWOOD AND
RURBAN HOMES MUTUAL WATER COMPANIES PROVIDED LETTERS TO EPA STATING THAT THEY WERE IN AGREEMENT
WITH THE EPA PROPOSAL TO REVISE THE SELECTION OF ALTERNATIVE FOR THE SAN GABRIEL AREA 1 INITIAL
REMEDIAL MEASURES FROM AIR-STRIPPING TO CARBON ADSORPTION TREATMENT SYSTEMS.  THE PRESIDENT OF
HEMLOCK MUTUAL WATER COMPANY ADVISED EPA THAT THE HEMLOCK BOARD OF DIRECTORS HAD DECIDED NOT TO
REQUEST THAT THE PROPOSED UPGRADE TO THEIR CARBON ADSORPTION SYSTEM BE IMPLEMENTED, AND
THEREFORE, REQUESTED THAT THEY NOT BE INCLUDED IN THE INITIAL REMEDIAL MEASURES PROJECT AT THIS
TIME.

#CSS
VII. CURRENT STATUS OF THE MUTUALS' WATER SUPPLY

RICHWOOD MUTUAL WATER COMPANY

IN JUNE 1985, THE PCE LEVEL IN RICHWOOD'S NORTH WELL APPROACHED 100 PPB (AND ONE SAMPLE
COLLECTED BY THE MUTUAL SHOWED A CONCENTRATION OF 110 PPB PCE).  BECAUSE THESE CONTAMINANT
LEVELS ARE APPROXIMATELY 25 TIMES THE STATE ACTION LEVELS, DHS MADE A DETERMINATION OF IMMINENT
OR SUBSTANTIAL ENDANGERMENT, PURSUANT TO SECTION 25358.3 OF THE HEALTH AND SAFETY CODE, AND
FUNDED THE INSTALLATION OF A TEMPORARY EMERGENCY CONNECTION OF RICHWOOD TO THE SAN GABRIEL
VALLEY WATER COMPANY (SGVWC). SINCE THAT TIME, RICHWOOD'S WELLS HAVE BEEN SHUT DOWN AND ITS
MEMBERS HAVE BEEN OBTAINING THEIR WATER FROM SGVWC.  SGVWC ENTERED INTO A TEMPORARY SERVICE
AGREEMENT WITH RICHWOOD THAT PROVIDED FOR SGVWC TO FURNISH WATER TO RICHWOOD ON A TEMPORARY
BASIS UNTIL THE WATER TREATMENT SYSTEM BEING CONSTRUCTED BY EPA WAS INSTALLED AND IN OPERATION. 
SGVWC RESERVED THE RIGHT TO LIMIT, CURTAIL, OR TERMINATE THE AGREEMENT AT ITS DISCRETION IF IN
ITS JUDGEMENT, IT DETERMINES THAT CONDITIONS WITHIN ITS WATER SYSTEM WARRANT SUCH LIMITATION,
CURTAILMENT, OR TERMINATION. BECAUSE OF THE TEMPORARY NATURE OF THE AGREEMENT AND ITS
IMPLEMENTATION ON THE ASSUMPTION THAT EPA WOULD CONTINUE TO DESIGN AND INSTALL A TREATMENT
SYSTEM, IT IS RECOMMENDED TO CONTINUE WITH THE IMPLEMENTATION OF THE INITIAL REMEDIAL MEASURES



FOR RICHWOOD MUTUAL WATER COMPANY AT THIS TIME.

RURBAN HOMES MUTUAL WATER COMPANY

THE LAST TIME RURBAN HOMES' WELLS WERE SAMPLED (1/31/85) BEFORE THE OCTOBER 1986 PUBLIC COMMENT
PERIOD ON EPA'S REVISED COST-EFFECTIVENESS ANALYSIS, WELL NO. 1 SHOWED A PCE CONCENTRATION OF
4.4 PPB, JUST ABOVE THE DHS ACTION LEVEL.  THIS WELL HAS HAD A MAXIMUM PCE CONCENTRATION OF 54
PPB IN THE PAST.  SINCE THE PUBLIC COMMENT PERIOD, THE WELLS HAVE BEEN SAMPLED MONTHLY FOR THE
FIRST FIVE MONTHS OF 1987 AS PART OF THE ASSEMBLY BILL 1803 SAMPLING PROGRAM CURRENTLY BEING
CONDUCTED BY THE MAIN SAN GABRIEL BASIN WATERMASTER.  ALL OF THE HISTORICAL SAMPLING DATA FROM
RURBAN HOMES' WELLS THAT ARE IN THE CURRENT SAN GABRIEL REMEDIAL INVESTIGATION/FEASIBILITY STUDY
(RI/FS) DATABASE ARE LISTED IN TABLES 3 AND 4.  PCE HAS NOT BEEN DETECTED AT ALL IN WELL NO. 2
IN 1987.  THE LABORATORY HAS REPORTED VALUES OF PCE OF 0.68 - 1.14 PPB IN WELL NO. 1 IN FIVE
SAMPLES COLLECTED IN 1987.  THIS IS ESSENTIALLY THE LIMIT OF QUANTIFICATION FOR PCE ANALYSIS. 
AT THIS STAGE IN THE SAN GABRIEL RI/FS, THE KNOWLEDGE OF THE SOURCES, EXTENT, AND CHARACTER OF
THE GROUNDWATER CONTAMINATION IS NOT DETAILED ENOUGH TO DETERMINE THE REASON FOR THIS DROP IN
CONTAMINATION LEVELS.  THE INFLUENCE OF OTHER WELLS PUMPING IN THE VICINITY OR CHANGING WATER
LEVELS MAY HAVE AFFECTED CONTAMINANT MIGRATION, OR A SLUG OF CONTAMINATION MAY HAVE PASSED
THROUGH THE RURBAN HOMES WELL FIELD.

IT IS RECOMMENDED THAT INITIAL REMEDIAL MEASURES FOR THE RURBAN HOMES MUTUAL WATER COMPANY BE
NOT IMPLEMENTED AT THIS TIME SINCE THE CONTAMINANT LEVELS HAVE REMAINED STEADY AT THE LEVELS
RECOMMENDED AS THE PUBLIC HEALTH GOAL FOR THE IRM THROUGH THE FIRST HALF OF 1987.  IT IS ALSO
RECOMMENDED, HOWEVER, THAT THE DESIGN AND PREPARATION OF BID DOCUMENTS FOR THE IRM FOR RURBAN
HOMES BE COMPLETED AT THIS TIME.  THE REASON FOR THIS IS THAT THERE HAVE BEEN SEVERAL WELLS IN
THE SAN GABRIEL VALLEY THAT HAVE HAD CONTAMINANT LEVELS THAT HAVE FLUCTUATED FROM BELOW DHS
ACTION LEVELS TO LEVELS MUCH HIGHER THAN DHS ACTION LEVELS.  GIVEN OUR LACK OF KNOWLEDGE OF THE
CHARACTER OF THE GROUNDWATER CONTAMINATION IN THE VICINITY OF THE RURBAN HOMES WELLS, IT WOULD
BE PRUDENT TO HAVE THE DESIGN COMPLETED SO THAT IF REGULAR MONITORING SHOWS THE CONTAMINANT
LEVELS INCREASING AGAIN OR IF OTHER INVESTIGATIONS DETERMINE THAT UPGRADIENT CONTAMINATION
THREATENS THE WELLS, IMMEDIATE ACTION CAN BE TAKEN TO PROTECT PUBLIC HEALTH.  THIS APPROACH HAS
BEEN DISCUSSED WITH THE PRESIDENT OF THE RURBAN HOMES BOARD OF DIRECTORS, WHO HAD NO OBJECTIONS
TO THIS APPROACH AND INFORMED THE OTHER MEMBERS OF THE BOARD OF DIRECTORS.

HEMLOCK MUTUAL WATER COMPANY

HEMLOCK'S EXISTING CARBON ADSORPTION SYSTEM WAS DESIGNED IN 1983 AND BECAME OPERATIONAL IN MARCH
1986.  IT IS CURRENTLY OPERATING AND IS TREATING WATER PUMPED FROM HEMLOCK'S TWO WELLS. 
SAMPLING DATA FOR 1987 SHOW CONTAMINANT LEVELS IN HEMLOCK'S TWO WELLS RANGING FROM LESS THAN 10
PPB PCE (INCLUDING ONE ANALYSIS THAT CAME BACK NONDETECTABLE FOR PCE) TO AS HIGH AS 150 PPB. 
THE EXISTING CARBON ADSORPTION SYSTEM HAS AN EMPTY BED CONTACT TIME (EBCT) OF 5 MINUTES AT PEAK
FLOW, WITH PEAK FLOW LIMITED TO 360 GALLONS PER MINUTE.  THE NORMAL DESIGN CRITERIA EBCT FOR
CARBON ADSORPTION SYSTEMS TREATING WATER CONTAMINATED WITH VOLATILE ORGANIC COMPOUNDS IS 10-15
MINUTES.

IT WAS PROPOSED TO UPGRADE HEMLOCK'S EXISTING SYSTEM TO THE DESIGN STANDARDS OF THE RICHWOOD AND
RURBAN HOMES CARBON ADSORPTION SYSTEM CONCEPTUAL DESIGNS.  HEMLOCK INFORMED EPA THAT IT DID NOT
WISH TO HAVE THE UPGRADE OF ITS EXISTING SYSTEM IMPLEMENTED AT THIS TIME. NEVERTHELESS IT IS
RECOMMENDED TO STILL SELECT A COST-EFFECTIVE IRM ALTERNATIVE FOR HEMLOCK, BUT TO NOT IMPLEMENT
IT AT THIS TIME.  IT WOULD BE IMPLEMENTED IN THE FUTURE ONLY IF IT IS DETERMINED THAT THERE ARE  
PROBLEMS WITH THEIR PRESENT SYSTEM THAT MAKE IT NECESSARY TO IMPLEMENT THE IRM ALTERNATIVE IN
ORDER TO PROTECT PUBLIC HEALTH.  THIS WOULD ALLOW EPA TO TAKE MORE EXPEDITIOUS ACTION IN THE
EVENT THAT ADDITIONAL ACTION TO PROTECT PUBLIC HEALTH IS NECESSARY.

#AE
VIII. COMPARISON OF ALTERNATIVES

AS PREVIOUSLY DISCUSSED, MUCH WORK HAS BEEN DONE TO FURTHER EVALUATE THE AIR-STRIPPING AND
CARBON ADSORPTION ALTERNATIVES SINCE THE RECORD OF DECISION FOR THE SAN GABRIEL AREA 1 IRM WAS
APPROVED IN MAY 1984.  THIS ADDITIONAL EVALUATION, ALONG WITH THE DEVELOPMENT OF MORE REFINED
ESTIMATES OF THE AMOUNT OF WATER USED BY THE MUTUALS, HAS LED TO COST ESTIMATES THAT ARE VERY
DIFFERENT FROM THOSE IDENTIFIED IN THE RECORD OF DECISION.  IN ADDITION, THERE HAS BEEN FURTHER
EVALUATION OF THE NON-COST FACTORS THAT SHOULD BE TAKEN INTO ACCOUNT IN THE SELECTION OF AN IRM



ALTERNATIVE FOR IMPLEMENTATION.  IN THIS SECTION, THE RELATIVE ADVANTAGES AND DISADVANTAGES OF
THE IRM ALTERNATIVES THAT WERE CONSIDERED ARE DISCUSSED.  THESE ADVANTAGES AND DISADVANTAGES ARE
ALSO SUMMARIZED IN TABLE 2.

TREATMENT OF WELL DISCHARGE WITH AIR-STRIPPING SYSTEM

TWO DIFFERENT CONFIGURATIONS OF THE AIR-STRIPPING SYSTEM ALTERNATIVE WERE CONSIDERED.  THE
AIR-STRIPPING CONFIGURATION THAT DOES NOT INCLUDE AN IN-GROUND STORAGE RESERVOIR WAS THE SECOND
LOWEST-COST ALTERNATIVE.  THIS CONFIGURATION OF THE AIR-STRIPPING SYSTEM ALTERNATIVE IS THE IRM
ACTION ORIGINALLY SELECTED IN THE MAY 1984 RECORD OF DECISION.  ALTHOUGH THIS AIR-STRIPPING
SYSTEM CONFIGURATION HAS A LOWER OVERALL COST THAN THE CONFIGURATION THAT INCLUDES THE
RESERVOIR, IT WAS DETERMINED DURING THE PRE-DESIGN STUDY PREPARED BY CH2M HILL (CH2M HILL, 1984)
THAT THIS CONFIGURATION (WITHOUT A STORAGE RESERVOIR) COULD HAVE POTENTIALLY SERIOUS PROBLEMS
REGARDING THE RELIABILITY OF THE SYSTEM. THE CONSTANT CYCLING ON AND OFF OF THE SYSTEM COULD
CAUSE EXCESSIVE EQUIPMENT WEAR.  ALSO, THIS CONFIGURATION WOULD REQUIRE A MICROPROCESSOR CONTROL
SYSTEM TO CONTROL THE CYCLING OF THE SYSTEM.  THE MUTUALS PRESENTLY HAVE NO EXPERIENCE IN
OPERATING A COMPLEX CONTROL SYSTEM.

IN ADDITION, THIS CONFIGURATION MAY CAUSE SEVERAL NEGATIVE IMPACTS ON THE MUTUALS AND THE
SURROUNDING COMMUNITY.  THESE IMPACTS INCLUDE: 1) POTENTIAL NOISE PROBLEMS ASSOCIATED WITH NEAR
24-HOUR OPERATION OF THE AIR-STRIPPING TOWERS; 2) POSSIBLE FREQUENT POWER SURGES AND DISRUPTIONS
CAUSED BY THE CONSTANT CYCLING ON AND OFF OF ELECTRICAL EQUIPMENT ASSOCIATED WITH THE TREATMENT
SYSTEM; AND 3) A MAJOR CHANGE IN THE WAY THE MUTUALS OPERATE THEIR WATER SYSTEMS SINCE THEY
PRESENTLY HAVE NO EXPERIENCE IN OPERATING A COMPLEX WATERWORKS SYSTEM.

BY INCLUDING A STORAGE RESERVOIR IN THE AIR-STRIPPING SYSTEM, THE POTENTIAL FOR PROBLEMS
CONCERNING SYSTEM RELIABILITY IS REDUCED, WHILE THE OTHER ADVERSE IMPACTS ON THE MUTUALS AND
SURROUNDING COMMUNITY ARE ALSO MITIGATED.  THE INCLUSION OF A STORAGE RESERVOIR HOWEVER,
INCREASES THE 5-YEAR COST OF AIR-STRIPPING TO THE POINT WHERE IT IS HIGHER IN COST THAN EVERY
ALTERNATIVE EXCEPT FOR PROVIDING BOTTLE WATER TO THE MUTUALS. ALSO, CONSTRUCTION OF A 60,000
GALLON STORAGE RESERVOIR AT THE MUTUALS' WELL SITES WOULD BE DIFFICULT DUE TO THE LIMITED SITE
AREA AVAILABLE, PARTICULARLY AT RICHWOOD'S WELL SITE.  EXCAVATION OF THE RESERVOIR WOULD BE A
MAJOR OPERATION THAT WOULD HAVE A LARGE EFFECT ON THE NEIGHBORING LANDOWNERS SINCE THE
CONSTRUCTION WOULD HAVE TO BE STAGED ON THE ADJACENT LOTS.

THERE ARE TWO ADVANTAGES THAT ARE COMMON TO BOTH AIR-STRIPPING CONFIGURATIONS.  FIRST,
AIR-STRIPPING HAS THE LOWEST ANNUAL COST (O&M PLUS INCREASED WATER COSTS) OF ALL THE
ALTERNATIVES.  ALSO, THE ANNUAL COST IS NOT AS SENSITIVE TO THE LEVEL OF SYSTEM.  SECOND, THE
AIR-STRIPPING TREATMENT SYSTEM HAS THE ADVANTAGE OF ACTUALLY BEGINNING TO CLEAN THE CONTAMINATED
GROUND WATER THAT IS PRESENT.  THUS, IT IS CONSISTENT WITH A LONG-TERM GOAL OF RESTORING THE
AQUIFER TO AN UNCONTAMINATED STATE AND ENSURES THAT AT LEAST IN THE AREA OF INFLUENCE OF THE
MUTUALS WELLS, THE CONTAMINATION WILL NOT CONTINUE TO MIGRATE, THEREBY POTENTIALLY AFFECTING
OTHER WELLS.  OF COURSE, THERE IS ALSO A SMALL POSSIBILITY THAT CONTINUING TO PUMP THE GROUND
WATER COULD DRAW POCKETS OF HIGHLY CONTAMINATED GROUND WATER TOWARD EXISTING WELLS, HOWEVER, THE
EFFECT OF THE PUMPING CANNOT BE PREDICTED DEFINITIVELY AT THIS TIME SINCE THE EXTENT OF
CONTAMINATION HAS NOT BEEN ENTIRELY DEFINED.

BOTH CONFIGURATIONS OF AIR-STRIPPING ALSO SHARE SEVERAL DISADVANTAGES, AS WELL.  ONE
DISADVANTAGE IS THE SIZE OF THE SYSTEMS AND ITS ASSOCIATED VISUAL IMPACT.  THE STRIPPING TOWERS
WOULD BE APPROXIMATELY 30-35 FEET TALL, AND THEREFORE, WOULD STAND OUT IN A RESIDENTIAL
NEIGHBORHOOD OF PREDOMINANTLY SINGLE-STORY BUILDINGS.  IF CONTAMINANT CONCENTRATIONS EXCEED THE
MAXIMUM DESIGN CONCENTRATIONS, THE AIR-STRIPPING SYSTEM MAY NOT MEET THE PUBLIC HEALTH OBJECTIVE
OF THE IRM WITHOUT MODIFICATION OF THE SYSTEM.  AIR-STRIPPING WOULD ALSO NOT BE EFFECTIVE IF
OTHER, NONVOLATILE ORGANIC COMPOUNDS (VOC) ARE PRESENT IN THE GROUND WATER.  BASED ON THE
RESULTS OF EPA, STATE, AND LOCAL WATER AGENCY SAMPLING, HOWEVER, IT APPEARS THAT ONLY VOC
CONTAMINATION IS PREVALENT IN SAN GABRIEL AREA 1.  ANOTHER DISADVANTAGE IS THAT AIR-STRIPPING
SYSTEMS WOULD EMIT MEASURABLE AMOUNTS OF PCE INTO THE ATMOSPHERE.  THIS IS A POTENTIAL CONCERN
SINCE THE LOCATION OF THE WELLS IS IN THE HIGHLY POLLUTED SOUTH COAST AIR QUALITY BASIN.  AS
PREVIOUSLY DISCUSSED, SCAQMD MODELING OF THE EMISSIONS CONCLUDED THAT THE MAXIMUM INDIVIDUAL
CANCER RISK LEVELS ASSOCIATED WITH THE AIR EMISSIONS FROM THE AIR-STRIPPING TOWERS WOULD BE LESS
THAN THE 10-6 CANCER RISK LEVELS ON WHICH THE PUBLIC HEALTH OBJECTIVE FOR DRINKING WATER IN THE
IRM IS BASED.  HOWEVER, THERE IS A NON-ZERO RISK (6 X 10-7) ASSOCIATED WITH THE AIR EMISSIONS
WHICH MAY BE OF CONCERN TO THE COMMUNITY SINCE THE TREATMENT SYSTEMS WOULD BE CONSTRUCTED IN THE



MIDDLE OF RESIDENTIAL NEIGHBORHOODS.  FINALLY, A MAJOR DISADVANTAGE OF THE AIR-STRIPPING
ALTERNATIVE IS THAT IT WOULD HAVE A NEGATIVE IMPACT ON THE AFFECTED COMMUNITY DUE TO THE
ESTIMATED INCREASE IN THE AVERAGE HOUSEHOLD WATER BILL OF 140-180% FOR THE MUTUALS' MEMBERS.

ANOTHER DISADVANTAGE WITH THE AIR-STRIPPING SYSTEMS ARE THAT THE EXISTING CONCEPTUAL DESIGNS
(AND THE ASSOCIATED COST ESTIMATES) AS DESCRIBED IN THE 1986 PRE-DESIGN STUDIES, ARE BASED ON A
CLEANUP GOAL OF 4 PPB FOR PCE.  IN ORDER TO TREAT GROUNDWATER TO THE DETECTION LIMIT OF 1 PPB
(WHICH APPROACHES THE 10-6 CANCER RISK LEVEL OF 0.7 AS STATED IN THE EPA DRAFT HEALTH ADVISORY
FOR PCE), THE AIR-TO-WATER RATIO WOULD NEED TO BE INCREASED BY UP TO 20%.  IN ADDITION, THE
PACKING DEPTH OF THE TOWERS WOULD PROBABLY HAVE TO BE INCREASED BY 15-20 FEET.  AS A RESULT, THE
CAPITAL COSTS WOULD BE SIGNIFICANTLY HIGHER THAN CURRENTLY ESTIMATED AND THE POWER COSTS WOULD
INCREASE DURING OPERATION.

FINALLY, A LAST DISADVANTAGE IS THAT THE AIR-STRIPPING ALTERNATIVE JUST TRANSFERS THE
CONTAMINANTS FROM WATER TO AIR, AND THUS, DOES NOT MEET THE SARA PREFERENCE FOR USING TREATMENT
TECHNOLOGIES THAT WOULD SIGNIFICANTLY AND PERMANENTLY REDUCE THE VOLUME, MOBILITY, AND TOXICITY
OF CONTAMINANTS TO THE MAXIMUM EXTENT PRACTICABLE.

JOIN WITH ANOTHER WATER COMPANY

OF THE OTHER POTENTIAL ALTERNATIVES, ALTERNATIVE 4 -- JOIN WITH ANOTHER WATER COMPANY -- HAS THE
LOWEST OVERALL COST.  THIS ALTERNATIVE, HOWEVER, CANNOT BE IMPLEMENTED UNLESS THE MUTUALS VOTE
TO DISSOLVE AS INDEPENDENT WATER COMPANIES AND TRANSFER THEIR WATER RIGHTS TO THE SAN GABRIEL
VALLEY WATER COMPANY.  WHEN THIS ALTERNATIVE WAS PRESENTED TO THE MUTUALS AS A POTENTIALLY
COST-EFFECTIVE IRM AFTER COMPLETION OF THE FFS, THE MUTUALS' SHAREHOLDERS VOTED TO REMAIN
INDEPENDENT.  THEREFORE, THOUGH THIS ALTERNATIVE IS A LOW-COST AND EFFECTIVE ALTERNATIVE, IT
CANNOT BE IMPLEMENTED.

ALSO, AS WAS DISCUSSED IN SECTION IV., ALTHOUGH THE OTHER ALTERNATIVES WOULD UNDER MOST
CONDITIONS ATTAIN THE PROPOSED RMCL OF 0 FOR PCE IN THE WATER BEING DELIVERED TO THE MUTUALS,
THIS ALTERNATIVE POTENTIALLY WOULD NOT.  THIS IS DUE TO THE FACT THAT THE SAN GABRIEL VALLEY
WATER COMPANY CURRENTLY HAS SEVERAL CONTAMINATED WELLS AND MUST TREAT SOME WATER OR BLEND CLEAN
AND CONTAMINATED WATER TO ENSURE THAT ALL WATER DELIVERED TO CUSTOMERS MEETS THE PUBLIC HEALTH
OBJECTIVE OF THE IRM OF 4 PPB (EQUAL TO THE DHS "ACTION LEVEL").  THEREFORE, WHILE THIS
ALTERNATIVE WOULD DEFINITELY MEET THE PUBLIC HEALTH OBJECTIVE OF THE IRM, IT MAY NOT ATTAIN THE
HEALTH-BASED GOAL FOR DRINKING WATER QUALITY AS IDENTIFIED IN THE PROPOSED RMCL FOR PCE.  IN
ADDITION, UNLIKE THE TREATMENT ALTERNATIVES, AIR-STRIPPING AND CARBON ADSORPTION, UNDER THIS
ALTERNATIVE NO STEPS WOULD BE TAKEN TO REMOVE THE CONTAMINANTS FROM THE GROUND WATER, THEREBY
ALLOWING THE CONTAMINATION TO CONTINUE TO MIGRATE WHILE THE MUTUALS' WELLS ARE SHUT DOWN.

IN ADDITION, THIS ALTERNATIVE WOULD HAVE THE ADVERSE IMPACT ON THE AFFECTED COMMUNITY OF RAISING
THE AVERAGE WATER BILL OF THE MUTUALS' MEMBERS BY AN ESTIMATED 170-220%.  IT WOULD ALSO BE
IRREVOCABLE, IN THAT ONCE THE MUTUALS ARE TAKEN OVER BY ANOTHER WATER COMPANY, THE SITUATION IS
PERMANENT.  THUS, THROUGH A CONTAMINATION PROBLEM THAT WAS NO FAULT OF THEIR OWN, THE MUTUALS'
MEMBERS WOULD FACE HIGHER WATER BILLS IN PERPETUITY EVEN IF CONTAMINATION LEVELS IN THEIR WELLS
WERE TO BE REDUCED DRASTICALLY BY FUTURE REMEDIAL ACTIONS AND/OR CONTAMINANT MIGRATION.

BOTTLED WATER

PROVIDING BOTTLED WATER TO THE MUTUALS IS THE HIGHEST COST ALTERNATIVE.  THIS ALTERNATIVE HAS A
5-YEAR COST OF MORE THAN THREE TIMES THE NEXT HIGHEST COST ALTERNATIVE.  IT WOULD ALSO BE LESS
EFFECTIVE THAN THE OTHER ALTERNATIVES SINCE IT WOULD BE PROVIDED ONLY FOR COOKING AND DRINKING,
WHILE THE MUTUALS' MEMBERS COULD STILL BE EXPOSED TO PCE WHILE BATHING.  SINCE IT COSTS MORE AND
WOULD BE LESS EFFECTIVE THAN THE OTHER ALTERNATIVES, IT IS NOT A COST-EFFECTIVE ALTERNATIVE.

CONNECTION TO THE METROPOLITAN WATER DISTRICT

THE REMAINING TWO ALTERNATIVES (CONNECTION TO MWD AND CARBON ADSORPTION) BOTH HAVE APPROXIMATELY
THE SAME 5-YEAR COST, APPROXIMATELY 15-20% BELOW THE 5-YEAR COST OF THE AIR-STRIPPING SYSTEM
CONFIGURATION THAT INCLUDED THE STORAGE RESERVOIR.  ALTHOUGH CONNECTING TO MWD WOULD EFFECTIVELY
MEET THE PUBLIC HEALTH OBJECTIVE OF THE IRM, THERE ARE SEVERAL DISADVANTAGES TO IMPLEMENTING
THIS ALTERNATIVE.  FIRST, THE HIGH COST OF WATER FROM MWD WOULD HAVE A LARGE IMPACT ON THE
MUTUALS' MEMBERS.  THIS ALTERNATIVE WOULD LEAD TO AN INCREASE IN THE AVERAGE HOUSEHOLD'S WATER



BILL OF FROM 140%-200%.  THE WATER BILLS WOULD PROBABLY INCREASE FURTHER BECAUSE, ALTHOUGH
CONSTANT ANNUAL COSTS WERE ASSUMED IN THE COST ESTIMATES FOR THIS ALTERNATIVE BASED ON MWD'S
CURRENT WATER PRICES, THE COST OF MWD WATER IS EXPECTED TO RISE 10% PER YEAR OVER THE NEXT 5
YEARS.

SECOND, THE ACTUAL CAPITAL COST OF IMPLEMENTING THIS ALTERNATIVE MAY BE HIGHER THAN ESTIMATED. 
THE UNCERTAINTY IN CAPITAL COST FOR THIS ALTERNATIVE IS GREATER THAN THE OTHER ALTERNATIVES
BECAUSE THE ESTIMATE WAS MADE WITHOUT A PARTICULAR LOCATION (WHICH WOULD BE AWAY FROM THE
MUTUALS' WELL SITES) FOR THE STORAGE RESERVOIR IDENTIFIED.  FACTORS SUCH AS VARIANCE IN LAND
COSTS, DISTANCE TO THE MWD AQUEDUCT AND THE MUTUALS' DISTRIBUTION SYSTEMS, EASE OF OBTAINING
EASEMENTS FOR PIPELINE CONSTRUCTION, AND SITE CHARACTERISTICS COULD ALL AFFECT THE FINAL
IMPLEMENTATION COSTS.

THIRD, ANOTHER DISADVANTAGE OF THIS ALTERNATIVE IS THAT IT IS LIKELY THAT MORE TIME WILL BE
REQUIRED TO IMPLEMENT THIS REMEDY. AIR-STRIPPING OR CARBON ADSORPTION SYSTEMS CAN PROBABLY BE
DESIGNED AND CONSTRUCTED IN APPROXIMATELY 8 MONTHS.  TO CONNECT THE MUTUALS TO MWD WOULD
PROBABLY TAKE OVER A YEAR SINCE THE RESERVOIR SITE WOULD HAVE TO BE LOCATED, NEGOTIATIONS OVER
THE PRICE OF THE PROPERTY CONDUCTED, TITLE CLOSURE WOULD HAVE TO TAKE PLACE, EASEMENTS FOR
PIPELINE CONSTRUCTION WOULD HAVE TO BE OBTAINED, AND THEN FINALLY THE DESIGN AND CONSTRUCTION OF
THE WATERWORKS FACILITIES COULD OCCUR.

FOURTH, AS WITH THE ALTERNATIVE OF JOINING WITH ANOTHER WATER COMPANY, UNDER THIS ALTERNATIVE NO
STEPS WOULD BE TAKEN TO REMOVE THE CONTAMINANTS FROM THE GROUND WATER, THEREBY ALLOWING THE
CONTAMINATION TO CONTINUE TO MIGRATE WHILE THE MUTUALS' WELLS ARE SHUT DOWN.

TREATMENT OF WELL DISCHARGE WITH CARBON ADSORPTION

THE REMAINING ALTERNATIVE, CARBON ADSORPTION, HAS A 5-YEAR COST APPROXIMATELY EQUAL TO THE COST
OF CONNECTING THE MUTUALS TO MWD.  IT IS APPROXIMATELY 15% MORE COSTLY THAN THE AIR-STRIPPING
CONFIGURATION THAT DOES NOT INCLUDE THE STORAGE RESERVOIR, BUT 15% LESS COSTLY THAN
AIR-STRIPPING WHEN THE STORAGE RESERVOIR IS INCLUDED.  A CARBON ADSORPTION TREATMENT SYSTEM HAS
SEVERAL NON-COST ADVANTAGES.  ITS INSTALLATION SMALL WELL SITES WOULD BE EASIER THAN INSTALLING
THE AIR-STRIPPING SYSTEM WITH THE IN-GROUND RESERVOIR SINCE THE EXCAVATION NECESSARY WOULD BE
MUCH LESS.  ALTHOUGH RICHWOOD'S CARBON ADSORPTION SYSTEM (AND ONE OF THE HEMLOCK SUBALTERNATIVE
SYSTEMS) WOULD REQUIRE EXCAVATION TO INSTALL THE BACKWASH SYSTEM, THE EXCAVATION WOULD BE MUCH
LESS INVOLVED SINCE THE SIZE OF BACKWASH STORAGE IS ONLY 14,000 GALLONS AS COMPARED TO THE
60,000 GALLON STORAGE RESERVOIR PLANNED FOR THE AIR-STRIPPING SYSTEM (WITH STORAGE RESERVOIR). 
IT WOULD, HOWEVER, BE MORE DIFFICULT TO INSTALL THAN THE AIR-STRIPPING ALTERNATIVE THAT DOES NOT
INCLUDE THE RESERVOIR STORAGE.  CARBON ADSORPTION ALSO OFFERS POTENTIAL PUBLIC HEALTH ADVANTAGES
SINCE IT CAN REMOVE A WIDE SPECTRUM OF ORGANIC POLLUTANTS IN ADDITION TO PCE.  IN ADDITION, IF
CONTAMINANT LEVELS RISE ABOVE THE DESIGN CONCENTRATION LEVELS, A CARBON ADSORPTION SYSTEM SHOULD
STILL BE ABLE TO ADEQUATELY REMOVE THE CONTAMINANTS (ALTHOUGH OPERATING COSTS MAY INCREASE
ACCORDINGLY).  THIS IS POTENTIALLY A MAJOR ADVANTAGE GIVEN THE FACT THAT THE PLUME OF GROUND
WATER CONTAMINATION IN SAN GABRIEL AREA 1 IS NOT COMPLETELY CHARACTERIZED AND POCKETS OF HIGH
CONTAMINATION OR MULTIPLE CONTAMINANTS MAY NOT HAVE BEEN IDENTIFIED YET.  IN ADDITION, THE
CURRENT CARBON ADSORPTION DESIGN CAN TREAT THE WATER DOWN TO THE DETECTION LIMIT OF PCE (1 PPB),
THEREBY ESSENTIALLY MEETING THE 10-6 CANCER RISK LEVEL FOR PCE AS STATED IN THE EPA DRAFT HEALTH
ADVISORY WITHOUT ANY MODIFICATION OF THE SYSTEM AND AT ESSENTIALLY NO OR MINIMAL ADDITIONAL COST
(THE CARBON MAY HAVE TO BE RECHARGED SLIGHTLY MORE OFTEN TO MAINTAIN THE 1 PPB LEVEL IN EFFLUENT
WATER).

THE CARBON ADSORPTION ALTERNATIVE HAS SEVERAL IMPORTANT ADVANTAGES REGARDING THE EXPECTED
IMPACTS ON THE AFFECTED COMMUNITY.  A CARBON ADSORPTION SYSTEM WILL HAVE LESS POTENTIAL FOR
CREATING A NOISE PROBLEM IN THE COMMUNITY THAN THE AIR-STRIPPING ALTERNATIVE (ALTHOUGH NEW
BOOSTER PUMPS WILL INCREASE THE NOISE SOMEWHAT).  AS A SMALLER SYSTEM, THERE WILL BE LESS VISUAL
IMPACT IN A COMMUNITY OF SINGLE-STORY RESIDENTIAL HOMES IF CARBON ADSORPTION IS IMPLEMENTED
INSTEAD OF AIR-STRIPPING.  FINALLY, BECAUSE OF THE INTENTION OF DHS TO IMPLEMENT THE PROVISIONS
OF SB 1063, THERE WILL BE NO ADVERSE FINANCIAL IMPACT ON THE MUTUALS' MEMBERS FROM
IMPLEMENTATION OF THE CARBON ADSORPTION ALTERNATIVE SINCE DHS WILL PROVIDE FUNDING FOR SYSTEM
O&M.

THE PRIMARY DISADVANTAGE OF CARBON ADSORPTION IS THAT ITS ANNUAL COSTS ARE SIGNIFICANTLY HIGHER
THAN ANY OF THE OTHER ALTERNATIVES (EXCEPT BOTTLED WATER).  THIS IS A DISADVANTAGE IF THE IRM



ALTERNATIVE IS OPERATED BEYOND THE ESTIMATED FIVE YEARS BEFORE A COMPREHENSIVE REMEDIAL ACTION
IS IMPLEMENTED FOR SAN GABRIEL AREA 1.  THE FOLLOWING TABLE PRESENTS THE OVERALL COSTS IF 20
YEARS IS USED AS THE PROJECT LIFE INSTEAD OF 5 YEARS (20 YEARS CAN BE CONSIDERED THE DESIGN LIFE
OF THE TREATMENT SYSTEM EQUIPMENT).

                  TWENTY YEAR PRESENT WORTH COSTS ASSOCIATED
                        WITH SELECTED IRM ALTERNATIVES

                                      20-YEAR PRESENT
                                         WORTH O&M
                                        OR INCREASED          20-YEAR
   ALTERNATIVES      CAPITAL COSTS      WATER COSTS     PRESENT WORTH COSTS

   AIR-STRIPPING      $ 2,833,000       $   978,000        $ 3,811,000
     (WITH STORAGE
     RESERVOIR)

   AIR-STRIPPING      $ 1,949,000       $   978,000        $ 2,927,000
     (WITHOUT STORAGE
     RESERVOIR)

   CARBON             $ 1,616,000- (1)  $ 2,396,000- (1)   $ 4,073,000- (1)
     ADSORPTION         1,772,000         2,581,000          4,197,000

   CONNECT WITH       $ 2,135,000       $ 1,181,000        $ 3,316,000
     MWD

   1) THE RANGE OF COST FIGURES REPRESENTS THE DIFFERENCE IN TOTAL COSTS
      FOR ALL THREE MUTUALS DEPENDING ON WHICH SUBALTERNATIVE METHOD OF
      UPGRADING HEMLOCK'S EXISTING CARBON ADSORPTION SYSTEM IS IMPLEMENTED;
      THE TOTAL COST FIGURE DOES NOT EQUAL THE SUM OF THE RANGES GIVEN FOR
      CAPITAL AND O&M COSTS BECAUSE THE HEMLOCK SUBALTERNATIVES WITH HIGHER
      CAPITAL COSTS HAVE LOWER O&M COSTS.

_______________________________________________________________________

AS CAN BE SEEN FROM THE TABLE, ON A TWENTY-YEAR BASIS, THE COST OF CARBON ADSORPTION IS 9%
HIGHER THAN THE COST OF THE AIR-STRIPPING CONFIGURATION THAT INCLUDES A STORAGE RESERVOIR, 25%
HIGHER THAN THE COST OF CONNECTING TO THE MWD (ALTHOUGH THIS IS BASED ON THE HIGHLY UNLIKELY
ASSUMPTION OF A CONSTANT COST FOR MWD WATER OVER 20 YEARS), AND 40% HIGHER THAN THE
AIR-STRIPPING CONFIGURATION THAT DOES NOT INCLUDE A STORAGE RESERVOIR.

ANOTHER DISADVANTAGE OF THE CARBON ADSORPTION ALTERNATIVE IS THAT THERE WILL BE A SMALL AMOUNT
OF AIR EMISSIONS ASSOCIATED WITH THE REGENERATION OF THE CARBON AT THE CARBON RECYCLER'S
REGENERATION FACILITY.  THE AMOUNT OF EMISSIONS, HOWEVER, WOULD BE SUBSTANTIALLY LESS THAN THE
EMISSIONS ASSOCIATED WITH THE AIR-STRIPPING ALTERNATIVE, SINCE THEY WILL BE CONTROLLED AT THE
RECYCLER'S FACILITY.  ALSO, BY USING HIGH TEMPERATURE INCINERATION TO REGENERATE THE CARBON FOR
REUSE, THIS ALTERNATIVE MEETS THE SARA PREFERENCE FOR USING TO THE MAXIMUM EXTENT PRACTICABLE
TREATMENT TECHNOLOGIES THAT SIGNIFICANTLY AND PERMANENTLY REDUCES THE VOLUME, MOBILITY, AND
TOXICITY OF CONTAMINANTS, AS THE REGENERATION PROCESS ESSENTIALLY PERMANENTLY DESTROYS THE
CONTAMINANTS TRAPPED IN THE SPENT CARBON.

#RA
IX. RECOMMENDED ALTERNATIVE

SARA, IN ADDITION TO SECTION 300.68(I) OF THE NATIONAL CONTINGENCY PLAN (40 CFR PART 300),
DEFINES THE APPROPRIATE EXTENT OF REMEDIAL ACTION.  REMEDIES MUST BE PROTECTIVE OF HUMAN HEALTH
AND THE ENVIRONMENT.  REMEDIES THAT ATTAIN OR EXCEED APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS ARE PROTECTIVE.  THE SELECTED REMEDY MUST ALSO BE COST-EFFECTIVE; THAT IS, IT MUST
CONFER A LEVEL OF PROTECTION THAT CANNOT BE ACHIEVED BY LESS COSTLY ALTERNATIVES.  SARA
EXPRESSES A PREFERENCE FOR TREATMENT THAT PERMANENTLY AND SIGNIFICANTLY REDUCES VOLUME,
TOXICITY, OR MOBILITY OF CONTAMINANTS TO THE MAXIMUM EXTENT PRACTICABLE.

THIS REVISED COST-EFFECTIVENESS ANALYSIS HAS SUMMARIZED THE ADDITIONAL EVALUATION OF COST



ESTIMATES AND OTHER NON-COST FACTORS CONCERNING POTENTIAL IRM ALTERNATIVES THAT HAS OCCURRED
SINCE THE IRM RECORD OF DECISION WAS SIGNED IN MAY 1984.  ON THE BASIS OF THIS EVALUATION, EPA
HAS DETERMINED THAT THE MAY 1984 DECISION SELECTING AIR-STRIPPING AS THE COST-EFFECTIVE
ALTERNATIVE BE REVISED, AND THAT CARBON ADSORPTION BE SELECTED AS THE COST-EFFECTIVE IRM
ALTERNATIVE, INCLUDING THE UPGRADE TO HEMLOCK'S CURRENT CARBON ADSORPTION SYSTEM.

THERE ARE THREE ALTERNATIVES WITH A TOTAL 5-YEAR COST BELOW THAT OF CARBON ADSORPTION.  THE
LOWEST COST ALTERNATIVE (JOIN WITH ANOTHER WATER COMPANY), HOWEVER, HAS BEEN DETERMINED TO BE
INSTITUTIONALLY INFEASIBLE BECAUSE THE MUTUALS WOULD NOT APPROVE IT.  THE NEXT LOWEST COST
ALTERNATIVE, AN AIR-STRIPPING SYSTEM THAT DOES NOT INCLUDE A STORAGE RESERVOIR HAS POTENTIAL
RELIABILITY PROBLEMS, AND COULD CAUSE SEVERAL ADVERSE IMPACTS ON THE AFFECTED COMMUNITY.  THE
THIRD LOWEST COST ALTERNATIVE, CONNECT TO MWD, IS VIRTUALLY EQUAL IN COST TO CARBON ADSORPTION
WHEN TAKING INTO ACCOUNT THE ACCURACY OF THE COST ESTIMATES (THE ESTIMATED COST OF CARBON
ADSORPTION IS WITHIN 3-8% OF THE ESTIMATED COST OF CONNECTING TO MWD).  OF THESE LOWER COST
ALTERNATIVES AND THE REMAINING ALTERNATIVES, HOWEVER, CARBON ADSORPTION HAS A BETTER BALANCE OF
ADVANTAGES TO DISADVANTAGES AS FAR AS NON-COST FACTORS ARE CONCERNED. THE PRIMARY ADVANTAGES OF
THE CARBON ADSORPTION ALTERNATIVE ARE:

• MORE PROTECTIVE OF PUBLIC HEALTH SINCE IT CAN TREAT TO THE DETECTION LIMIT OF PCE
(WITHOUT ANY ADDITIONAL COST, UNLIKE THE AIR-STRIPPING DESIGN WHICH WOULD HAVE TO BE
MODIFIED TO ACHIEVE THAT LEVEL OF TREATMENT) AND WILL ENTAIL MINIMAL AIR EMISSIONS
OF PCE (AT A THERMAL REGENERATION FACILITY).  ALSO, CARBON ADSORPTION CAN
EFFECTIVELY TREAT CONTAMINANT LEVELS MUCH HIGHER THAN PREVIOUSLY FOUND IN THE
MUTUALS WELLS AND CAN REMOVE OTHER NON-VOC ORGANICS IF THEY CONTAMINATE THE WELLS. 
THESE LATTER ADVANTAGES ARE POTENTIALLY SIGNIFICANT DUE TO OUR LACK OF DEFINITIVE
KNOWLEDGE REGARDING THE SOURCES, EXTENT, AND CHARACTER OF THE SAN GABRIEL VALLEY
GROUNDWATER CONTAMINATION AT THIS EARLY STAGE OF THE REMEDIAL INVESTIGATION/
FEASIBILITY STUDY.

• MEETS SARA PREFERENCE FOR USE OF TREATMENT TECHNOLOGIES BY ESSENTIALLY DESTROYING
CONTAMINANTS TRAPPED ON SPENT CARBON DURING THE THERMAL REGENERATION PROCESS.

• WITH SB 1063 BEING IMPLEMENTED BY DHS, THE FINANCIAL IMPACT ON THE MUTUALS' MEMBERS
IS MITIGATED THROUGH THE STATE'S FUNDING OF OPERATION AND MAINTENANCE.  WITH THE
OTHER ALTERNATIVES, THE WATER BILL FOR THE MUTUALS' MEMBERS WOULD INCREASE BY 140 -
220%.  IN ADDITION, POTENTIAL PROBLEMS CAUSED BY THE MUTUALS' LACK OF EXPERIENCE IN
OPERATING A COMPLEX WATER TREATMENT SYSTEM WOULD BE AVOIDED WITH DHS OPERATION OF
THE SYSTEMS.

• SMALLER POTENTIAL IMPACTS ON THE COMMUNITY (SUCH AS LESS VISUAL IMPACT AND LESS
POTENTIAL FOR NOISE IMPACTS) THAN THE AIR-STRIPPING ALTERNATIVE WITHOUT THE STORAGE
RESERVOIR.

• BY CONTINUING TO USE THE MUTUALS' WELLS RATHER THAN SHUTTING THEM DOWN, MAY
CONTRIBUTE TO REDUCED MIGRATION OF CONTAMINATION (THOUGH TO WHAT EXTENT, IF ANY, IS
UNKNOWN AT THIS TIME DUE TO OUR LACK OF KNOWLEDGE CONCERNING THE SOURCES AND EXTENT
OF CONTAMINATION) THAN IF NON-TREATMENT ALTERNATIVES (E.G., CONNECTION TO THE
METROPOLITAN WATER DISTRICT) IS IMPLEMENTED.

THE ONLY SIGNIFICANT DISADVANTAGE FOR CARBON ADSORPTION IS THAT ITS ANNUAL COSTS ARE MUCH HIGHER
THAN OTHER ALTERNATIVES SO THAT OVER A LONG PERIOD OF TIME IT WOULD BE AN EVEN MORE COSTLY
ALTERNATIVE.  ALTHOUGH IT IS POSSIBLE THAT THE IRM MAY BECOME PART OF THE FINAL REMEDIAL ACTION
ALTERNATIVE, THE OBJECTIVE OF THE IRM IS TO PROVIDE A SOLUTION FOR THE MUTUALS' CONTAMINATION
PROBLEM IN THE INTERIM PERIOD BEFORE THE SAN GABRIEL AREAS 1-4 REMEDIAL INVESTIGATION/
FEASIBILITY STUDY IS COMPLETED AND A MORE COMPREHENSIVE REMEDIAL ACTION IS IMPLEMENTED, WHICH IS
EXPECTED TO TAKE APPROXIMATELY 5 YEARS.  ON A 5-YEAR BASIS, THE COST OF CARBON ADSORPTION IS
FAVORABLE COMPARED TO THE OTHER ALTERNATIVES WHEN TAKING INTO ACCOUNT ITS NON-COST ADVANTAGES.

A COST SUMMARY OF THE RECOMMENDED ALTERNATIVE IS SHOWN IN THE TABLE ON THE FOLLOWING PAGE. 
WHILE THE SELECTION OF THE CARBON ADSORPTION ALTERNATIVE FOR ALL THREE MUTUALS IS RECOMMENDED,
IT IS ALSO RECOMMENDED THAT ONLY THE RICHWOOD SYSTEM BE INSTALLED AT THIS TIME.  IT IS
RECOMMENDED THAT THE DESIGN AND DEVELOPMENT OF BID DOCUMENTS FOR THE RURBAN HOMES SYSTEM BE
COMPLETED AT THIS TIME, BUT THAT ACTUAL INSTALLATION OF THE SYSTEM ONLY OCCUR IF CONTINUED



MONITORING OF THE CONTAMINANT LEVELS IN RURBAN HOMES' WELLS OR OTHER INVESTIGATIONS SHOW AN
INCREASE OR POTENTIAL INCREASE IN THE CONTAMINANT LEVELS IN THEIR WELLS FOR WHICH IT IS
DETERMINED THE TREATMENT SYSTEM IS NECESSARY TO PROTECT PUBLIC HEALTH.  IN ADDITION, SINCE
HEMLOCK REQUESTED THAT THE UPGRADE TO THEIR SYSTEM NOT BE IMPLEMENTED AT THIS TIME, IT IS
RECOMMENDED THAT IT BE IMPLEMENTED IN THE FUTURE ONLY IF IT IS DETERMINED THAT THERE ARE
PROBLEMS WITH THEIR PRESENT SYSTEM THAT MAKE IT NECESSARY TO INSTALL THE UPGRADE TO PROTECT
PUBLIC HEALTH.

                   COST SUMMARY OF THE SELECTED ALTERNATIVE

                                                           TOTAL
                                          5-YEAR           5-YEAR
                          CAPITAL        PRESENT          PRESENT
      MUTUAL               COST           WORTH            WORTH

      RICHWOOD           $ 684,500       $ 352,000       $ 1,036,500

    * RURBAN HOMES       $ 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 DROP IN CONTAMINANT LEVELS IN RURBAN HOMES' WELLS,
       THE TREATMENT SYSTEM WILL NOT BE IMPLEMENTED AT THIS TIME IF
       CONTINUED MONITORING OF THE WELLS SHOWS THE CONTAMINANT LEVELS
       REMAINING NEAR DETECTION LIMIT (1-4 PPB); HOWEVER, COMPLETE DESIGN
       PLANS AND BID DOCUMENTS WILL BE PREPARED AND EPA WILL IMPLEMENT THE
       ALTERNATIVE IF FUTURE MONITORING AND INVESTIGATIONS SHOW A RISE OR
       POTENTIAL RISE IN THE CONTAMINANT LEVELS FOUND IN THE WELLS;
    ** IN RESPONSE TO HEMLOCK'S PREFERENCE, THE UPGRADE TO THEIR PRESENT
       SYSTEM WILL NOT BE IMPLEMENTED AT THIS TIME; HOWEVER, IF THEIR
       SYSTEM HAS PROBLEMS IN THE FUTURE, EPA WILL IMPLEMENT THE UPGRADE TO
       THEIR SYSTEM;
   *** THE RANGE OF COST FIGURES REPRESENTS THE DIFFERENCE IN COSTS
       DEPENDING ON WHICH SUBALTERNATIVE METHOD OF UPGRADING HEMLOCK'S
       EXISTING SYSTEM IS IMPLEMENTED; THE SUBTOTALS AND TOTAL COST FIGURES
       DO NOT EQUAL THE SUM OF THE RANGES OF THE DIFFERENT COST ELEMENTS
       BECAUSE THE DIFFERENT SUBALTERNATIVES WITH HIGHER CAPITAL COSTS HAVE
       LOWER OPERATING COSTS.

CONTINUED OPERATIONS AND OPERATION AND MAINTENANCE

DHS WILL BE RESPONSIBLE FOR CONTINUED OPERATIONS AND OPERATION AND MAINTENANCE (O&M) OF THE
CARBON ADSORPTION SYSTEMS ONCE THEY ARE INSTALLED.  EPA WILL PROVIDE 90% OF THE FUNDING FOR
CONTINUED OPERATIONS OF THE TREATMENT SYSTEM UNTIL THE FINAL REMEDIAL ACTION ALTERNATIVE FOR SAN
GABRIEL AREA 1 IS IMPLEMENTED (CURRENTLY ESTIMATED AS APPROXIMATELY 5 YEARS).  FUNDING WILL BE
PROVIDED TO DHS THROUGH A COOPERATIVE AGREEMENT.  THE ANNUAL CONTINUED OPERATIONS AND O&M COSTS
FOR THE RICHWOOD CARBON ADSORPTION SYSTEM (THE ONLY SYSTEM BEING IMPLEMENTED AT THIS TIME), AS
WELL AS THE ESTIMATED O&M COSTS FOR THE RURBAN HOMES SYSTEM AND HEMLOCK'S  SYSTEM IF IT WAS
UPGRADED, ARE SHOWN BELOW:

                                         ANNUAL CONTINUED
                                     OPERATIONS AND OPERATION
   MUTUAL                              & MAINTENANCE COSTS

   RICHWOOD                                  $  93,000

   RURBAN HOMES                              $ 106,600

   HEMLOCK                             $ 81,800 - $ 103,500.



#SCH
SCHEDULE

   COMPLETE DESIGN                         NOVEMBER 30, 1987

   COMPLETE CONSTRUCTION                       JUNE 30, 1988

   AWARD OF COOPERATIVE AGREEMENT FOR          JUNE 30, 1988
        CONTINUED OPERATIONS COSTS.

#FA
FUTURE ACTIONS

THE OVERALL RI/FS FOR THE SAN GABRIEL AREAS 1-4 SITES IS CURRENTLY UNDERWAY.  AN INITIAL PHASE
OF THE REMEDIAL INVESTIGATION, THE SUPPLEMENTAL SAMPLING PROGRAM, WAS COMPLETED IN 1986.  THE
WORKPLAN FOR THE NEXT PHASE OF THE RI/FS IS CURRENTLY BEING DEVELOPED.  IN ADDITION, THE REGION
IS EXAMINING ALTERNATIVE APPROACHES TO COMPLETING THE RI/FS AND IMPLEMENTING REMEDIAL ACTIONS IN
THE SAN GABRIEL VALLEY.  IT IS CURRENTLY ESTIMATED THAT THE RI/FS WILL TAKE APPROXIMATELY 5
YEARS TO COMPLETE, THOUGH THIS IS SOMEWHAT DEPENDENT ON THE OVERALL APPROACH THAT EPA TAKES IN
COMPLETING THE RI/FS.
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                              SAN GABRIEL AREA 1

                            RESPONSIVENESS SUMMARY

         REVISED COST-EFFECTIVENESS ANALYSIS OF ALTERNATIVES FOR THE
                SAN GABRIEL AREA 1 INITIAL REMEDIAL MEASURES

BACKGROUND

LARGE AREAS OF THE SAN GABRIEL GROUNDWATER BASIN, LOS ANGELES COUNTY, CALIFORNIA, HAVE BEEN
FOUND TO BE CONTAMINATED WITH CHLORINATED HYDROCARBONS.  SAN GABRIEL AREA 1, A PLUME OF
GROUNDWATER CONTAMINATION LOCATED PRIMARILY UNDERNEATH THE CITY OF EL MONTE, WAS INCLUDED ON
EPA'S FINAL NATIONAL PRIORITIES LIST IN MAY 1984.

IN 1980, THE STATE OF CALIFORNIA BEGAN AN EXTENSIVE WELL WATER TESTING PROGRAM IN THE SAN
GABRIEL BASIN WHICH FOUND NUMEROUS WELLS CONTAMINATED WITH TRICHLOROETHYLENE (TCE),
TETRACHLOROETHYLENE (PCE), AND OTHER CHLORINATED HYDROCARBONS.  THE CALIFORNIA DEPARTMENT OF
HEALTH SERVICES (DOHS) DIRECTED PUBLIC WATER COMPANIES IN THE AREA TO PERIODICALLY TEST THEIR
WELLS.  STATE ACTION LEVELS FOR TCE AND PCE WERE SET AT 5 AND 4 PARTS PER BILLION (PPB),
RESPECTIVELY, BASED ON THE ENVIRONMENTAL PROTECTION AGENCY'S (EPA) SUGGESTED NO ADVERSE RESPONSE
LEVEL (SNARL).  IF ALTERNATIVE METHODS OF REDUCING PCE AND TCE CONCENTRATIONS BELOW THE ACTION
LEVELS (SUCH AS BLENDING WATERS FROM DIFFERENT WELLS) ARE NOT EFFECTIVE, WELLS MUST BE REMOVED
FROM SERVICE. IN 1983, WHEN EPA BECAME INVOLVED IN ADDRESSING THIS PROBLEM, THERE WERE THREE
MUTUAL WATER COMPANIES -- RICHWOOD, RURBAN HOMES, AND HEMLOCK -- THAT HAD NO ALTERNATIVE WATER
SUPPLY AND HAD BEEN PROVIDING THEIR CUSTOMERS WITH WATER THAT IS CONTAMINATED WITH PCE AT
CONCENTRATIONS ABOVE THE DOHS ACTION LEVEL.

IN MAY 1983, A MANAGEMENT COMMITTEE COMPRISED OF EPA, VARIOUS STATE AND LOCAL AGENCIES, AND
REPRESENTATIVES OF VARIOUS WATER COMPANIES AND PUBLIC INTEREST ORGANIZATIONS WAS ESTABLISHED
WITH CALIFORNIA DOHS AS ITS CHAIR.  THE OBJECTIVES OF THIS COMMITTEE ARE: 1) TO FIND A SOLUTION 
FOR THE THREE MUTUAL WATER COMPANIES THAT HAVE A WELL CONTAMINATION PROBLEM AND HAVE NO
ALTERNATIVE WATER SUPPLY; 2) TO IDENTIFY AND CONTROL ANY TCE/PCE SOURCES; AND 3) TO DEVELOP AN
OVERALL STRATEGY FOR MANAGEMENT OF THE PLUME AREAS.

TO ADDRESS THIS FIRST OBJECTIVE, EPA DIRECTED ITS CONTRACTOR, CH2M HILL, TO EVALUATE ALTERNATIVE
INITIAL REMEDIAL MEASURES (IRM) TO SOLVE THE MUTUALS' WATER CONTAMINATION PROBLEMS DURING THE
INTERIM PERIOD BEFORE A FINAL LONG-TERM SOLUTION TO GROUNDWATER CONTAMINATION IN THE SAN GABRIEL
BASIN IS IMPLEMENTED.  THIS EVALUATION WAS SUMMARIZED IN A FOCUSED FEASIBILITY STUDY DATED
DECEMBER 6, 1983.

THE FOCUSED FEASIBILITY STUDY (FFS) IDENTIFIED SEVERAL FEASIBLE ALTERNATIVES TO SOLVE THE
MUTUALS' PROBLEMS.  AFTER A FORMAL PUBLIC COMMENT PERIOD AND A PUBLIC MEETING TO WHICH ALL
MEMBERS OF THE MUTUALS WERE INVITED, REGION 9'S REGIONAL ADMINISTRATOR SIGNED A RECORD OF
DECISION ON MAY 11, 1984 SELECTING AIR-STRIPPING TREATMENT AS THE COST-EFFECTIVE INITIAL
REMEDIAL MEASURES (IRM) FOR SAN GABRIEL AREA 1. TWO ALTERNATIVES THAT WERE TECHNICALLY FEASIBLE
AND LOWER IN COST THAN AIR-STRIPPING WERE NOT SELECTED AS THE COST-EFFECTIVE IRM DUE TO
INSTITUTIONAL PROBLEMS.  THE LOWEST COST ALTERNATIVE, UNDER WHICH THE MUTUALS WOULD OBTAIN WATER
FROM A NEARBY WATER COMPANY WHILE LEASING THEIR WATER RIGHTS, WAS NOT SELECTED BECAUSE NO NEARBY
WATER COMPANY WAS IDENTIFIED WHICH WOULD AGREE TO PROVIDE WATER UNDER SUCH AN ARRANGEMENT. THE
NEXT LOWEST COST ALTERNATIVE WAS FOR THE MUTUALS TO DISSOLVE AS INDEPENDENT WATER COMPANIES AND
JOIN A NEARBY WATER COMPANY.  THIS ALTERNATIVE WAS NOT SELECTED AFTER THE MEMBERSHIP OF EACH
MUTUAL VOTED NOT TO DISSOLVE.

AFTER THE RECORD OF DECISION WAS SIGNED, EPA ISSUED A WORK ASSIGNMENT TO ITS CONTRACTOR, CH2M
HILL, TO DESIGN AIR-STRIPPING TREATMENT SYSTEMS FOR THE RICHWOOD AND RURBAN HOMES MUTUAL WATER
COMPANIES.  THE THIRD MUTUAL, HEMLOCK, DECLINED TO HAVE AN AIR-STRIPPING SYSTEM PROVIDED AS AN
IRM AND HAS INSTEAD PURCHASED AND INSTALLED ITS OWN CARBON ADSORPTION SYSTEM.  IN JUNE OF 1984,
THE DESIGN TEAM FROM CH2M HILL VISITED THE MUTUALS' WELL SITES TO OBTAIN BACKGROUND INFORMATION
ON THE PRESENT WATER SYSTEMS' OPERATING CHARACTERISTICS AND TO OBTAIN WATER SAMPLES FOR FULL
ORGANIC PRIORITY POLLUTANT ANALYSIS. THE PURPOSE OF THE WATER ANALYSES WAS TO CONFIRM THAT THE



ONLY CONTAMINANTS PRESENT WERE VOLATILE ORGANICS WHICH COULD BE TREATED WITH AN AIR-STRIPPING
SYSTEM.  THE RESULTS OF THESE ANALYSES CONFIRMED THAT PCE WAS THE ONLY CONTAMINANT PRESENT IN
THE MUTUALS' WELL WATER AT LEVELS OF CONCERN.

AFTER THE INITIAL SITE VISIT, CH2M HILL RECOMMENDED THE PREPARATION OF A PRE-DESIGN STUDY OF
AIR-STRIPPING SYSTEMS FOR THE RICHWOOD AND RURBAN HOMES MUTUALS.  THE SITE VISIT HAD IDENTIFIED
SEVERAL SEVERE CONSTRAINTS THAT WOULD BE IMPOSED ON THE SYSTEM DESIGN DUE TO THE LIMITED SITE
AREA, HIGH PEAK WATER FLOWS IN THE SYSTEMS, CLOSE PROXIMITY TO NEIGHBORS AT THE WELL SITES, AND
THE NEED TO DESIGN A SYSTEM WHICH THE MUTUALS COULD OPERATE RELIABLY (SINCE THE CALIFORNIA
DEPARTMENT OF HEALTH SERVICES (DHS) AT THAT TIME PLANNED TO REQUIRE THE MUTUALS TO BE
RESPONSIBLE FOR SYSTEM OPERATION AND MAINTENANCE).  THE PURPOSE OF THE PRE-DESIGN STUDY WAS TO
INVESTIGATE DIFFERENT CONFIGURATIONS OF AIR-STRIPPING SYSTEMS TO DETERMINE THE MOST
COST-EFFECTIVE AND RELIABLE CONFIGURATION BEFORE PROCEEDING WITH THE FINAL SYSTEM DESIGN. EPA  
AUTHORIZED CH2M HILL TO BEGIN THIS STUDY IN JULY 1984.

THE PRE-DESIGN STUDY EXAMINED TWO POSSIBLE CONFIGURATIONS OF AN AIR-STRIPPING SYSTEM -- ONE WITH
AND ONE WITHOUT A 60,000 GALLON STORAGE RESERVOIR.  THE ADDITION OF A STORAGE RESERVOIR WOULD
ALLOW THE TREATMENT SYSTEM TO OPERATE MORE CONTINUOUSLY DURING THE DAY AND WOULD BE MORE
RELIABLE.  WHEN IT BECAME CLEAR THAT THE COST OF DESIGNING AND CONSTRUCTING AIR-STRIPPING
SYSTEMS WOULD BE MUCH HIGHER THAN THOSE IDENTIFIED IN THE DECEMBER 1983 FOCUSED FEASIBILITY
STUDY, EPA ALSO REEVALUATED THE CARBON ADSORPTION ALTERNATIVE IN THE PRE-DESIGN STUDY. THIS
ALTERNATIVE HAD PREVIOUSLY BEEN DETERMINED TO BE EFFECTIVE IN SOLVING THE MUTUALS' PROBLEMS.

BASED ON THE RESULTS OF THE PRE-DESIGN STUDY, EPA DETERMINED THAT THE AIR-STRIPPING SYSTEM
CONFIGURATION WITHOUT THE 60,000 GALLON STORAGE RESERVOIR WAS NOT COST-EFFECTIVE DUE PRIMARILY
TO POTENTIAL PROBLEMS WITH SYSTEM RELIABILITY.  MOREOVER, THIS SYSTEM WOULD POTENTIALLY HAVE
ADVERSE IMPACTS ON THE LOCAL COMMUNITY, SUCH AS POSSIBLE NOISE PROBLEMS ASSOCIATED WITH ITS
24-HOUR OPERATION IN A RESIDENTIAL NEIGHBORHOOD. THE COST OF INCLUDING A STORAGE RESERVOIR IN
THE AIR-STRIPPING SYSTEM, HOWEVER, MADE THE TOTAL 5-YEAR COSTS FOR AIR-STRIPPING AND CARBON
ADSORPTION VIRTUALLY EQUAL.  THEREFORE, EITHER TREATMENT SYSTEM ALTERNATIVE APPEARED TO BE
POTENTIALLY COST-EFFECTIVE.  THE ONLY SIGNIFICANT DIFFERENCE IN COST IS THAT AIR-STRIPPING HAS A
MUCH HIGHER CAPITAL COST THAN CARBON ADSORPTION, BUT SIGNIFICANTLY LOWER OPERATION AND
MAINTENANCE (O&M) COSTS.  THIS FACT IS IMPORTANT SINCE, AT THAT TIME, DHS PLANNED TO REQUIRE THE
MUTUALS TO PAY FOR LONG-TERM O&M COSTS. EPA AND DHS MET WITH THE BOARD OF DIRECTORS OF RICHWOOD
AND RURBAN HOMES TO DISCUSS THE RESULTS OF THE PRE-DESIGN STUDY.  BECAUSE THE MUTUALS'
SHAREHOLDERS WERE NOT ABLE TO PAY FOR THE O&M COSTS OF A CARBON ADSORPTION SYSTEM, EPA DECIDED
TO CONTINUE WITH THE DESIGN OF AIR-STRIPPING SYSTEMS THAT NOW INCLUDED THE 60,000 GALLON STORAGE 
RESERVOIRS.  EPA PREPARED CONCEPTUAL DESIGNS FOR THE TREATMENT SYSTEMS, AND IN SEPTEMBER 1985,
RICHWOOD AND RURBAN HOMES FILED PERMIT APPLICATIONS WITH THE SOUTH COAST AIR QUALITY MANAGEMENT
DISTRICT TO CONSTRUCT AIR-STRIPPING FACILITIES.

WHEN EPA BECAME AWARE THAT THE COST OF CARBON ADSORPTION SYSTEMS WOULD BE COMPARABLE TO THE COST
OF AIR-STRIPPING SYSTEMS, A REEVALUATION OF HEMLOCK'S SITUATION WAS INCLUDED IN THE PRE-DESIGN
STUDY.  HEMLOCK HAD DECLINED TO PARTICIPATE IN THE IRM PROJECT WHEN AIR-STRIPPING WAS SELECTED
BY EPA AS THE MOST COST-EFFECTIVE ALTERNATIVE.  INSTEAD, THEY HAD PURCHASED AND INSTALLED A
CARBON ADSORPTION SYSTEM TO TREAT THEIR DRINKING WATER.  WHILE PILOT TESTS HAD SHOWN THAT THEIR
SYSTEM WOULD ADEQUATELY TREAT THE CONTAMINATED WATER FROM THEIR WELLS, THEIR SYSTEM WAS NOT
DESIGNED WITH THE SAME DESIGN CRITERIA PROPOSED BY EPA FOR RICHWOOD AND RURBAN HOMES IN THE
PRE-DESIGN STUDY.  IN ADDITION, DHS REQUIRED HEMLOCK TO INSTALL A FLOW RESTRICTOR ON THEIR WATER
SYSTEM TO ENSURE ADEQUATE TREATMENT OF THEIR WELL WATER.  THE FLOW RESTRICTOR LIMITED THE RATE
AT WHICH WELL WATER COULD BE TREATED BY THE CARBON ADSORPTION SYSTEM AND COULD POSSIBLY CAUSE
PROBLEMS WITH LOW WATER PRESSURE IN THE SYSTEMS AT TIMES OF PEAK WATER USE.  THEREFORE, AS PART
OF THE PRE-DESIGN STUDY, EPA EVALUATED THE FEASIBILITY AND COSTS OF IMPROVING HEMLOCK'S
TREATMENT SYSTEM TO MEET THE DESIGN CRITERIA USED FOR EVALUATING CARBON ADSORPTION SYSTEMS FOR
THE OTHER MUTUALS.  THIS EVALUATION SHOWED THAT INSTALLING AN UPGRADE TO HEMLOCK'S SYSTEM WAS
NOW COST-EFFECTIVE IN COMPARISON TO AIR-STRIPPING.  IN NOVEMBER 1984, EPA NOTIFIED HEMLOCK'S
BOARD OF DIRECTORS THAT AN UPGRADE TO THEIR EXISTING TREATMENT SYSTEM COULD BE CONSIDERED AS
PART OF THE IRM IF HEMLOCK AGREED TO PAY OPERATING COSTS INCURRED BY THE IMPROVED SYSTEM. 
HEMLOCK NOTIFIED EPA THAT IT STILL DID NOT WISH TO PARTICIPATE IN THE IRM PROJECT.

IN AUGUST OF 1985, THE CALIFORNIA STATE ASSEMBLY BEGAN CONSIDERING SENATE BILL 1063 (SB 1063)
THAT WOULD AUTHORIZE STATE FUNDING FOR DESIGN AND CONSTRUCTION OF CARBON TREATMENT SYSTEMS FOR
RICHWOOD AND RURBAN HOMES, AS WELL AS AN UPGRADE TO HEMLOCK'S EXISTING CARBON ADSORPTION SYSTEM. 



THE MOST IMPORTANT FEATURE OF SB 1063 WAS THAT IT DIRECTED DHS TO PAY FOR O&M FOR THE CARBON
ADSORPTION SYSTEMS FOR 20 YEARS, WHICH IS THE DESIGN LIFE OF THE TREATMENT SYSTEMS.  THE BILL
WAS PASSED BY THE LEGISLATURE AND BECAME LAW IN OCTOBER 1985.

IN FEBRUARY 1986, DHS INFORMED EPA THAT IT WAS PREPARED TO IMPLEMENT THE PROVISIONS OF SB 1063
INCLUDING THE PAYMENT FOR O&M ON THE THREE CARBON ADSORPTION SYSTEMS.  THIS RECENT DEVELOPMENT
ALLOWED EPA TO RECONSIDER ITS INITIAL SELECTION OF AIR-STRIPPING SYSTEMS, SINCE IT WAS THE
MUTUALS' INABILITY TO PAY FOR CARBON ADSORPTION O&M COSTS THAT LED EPA TO CONTINUE THE DESIGN OF
AIR-STRIPPING SYSTEMS DESPITE THE RESULTS OF THE SEPTEMBER 1984 PRE-DESIGN STUDY.  EPA HAS NOW
PREPARED CONCEPTUAL DESIGNS AND COST ESTIMATES FOR CARBON ADSORPTION SYSTEMS FOR RICHWOOD AND
RURBAN HOMES, AND FOR SEVERAL DIFFERENT WAYS OF UPGRADING HEMLOCK'S EXISTING CARBON ADSORPTION
SYSTEM.

BASED ON THE NEW INFORMATION REGARDING THE COSTS OF AIR-STRIPPING AND CARBON ADSORPTION SYSTEMS,
EPA PREPARED A DRAFT REPORT, "REVISED COST-EFFECTIVENESS ANALYSIS OF ALTERNATIVES FOR THE SAN
GABRIEL AREA 1 INITIAL REMEDIAL MEASURES.".  THIS REPORT PROPOSED THAT EPA REVISE ITS PREVIOUS
DECISION SELECTING AIR-STRIPPING AS THE COST-EFFECTIVE ALTERNATIVE FOR THE SAN GABRIEL AREA 1
INITIAL REMEDIAL MEASURES AND NOW SELECT CARBON ADSORPTION AS THE COST-EFFECTIVE IRM
ALTERNATIVE.  IN OCTOBER 1986, EPA RELEASED THIS DRAFT REPORT FOR PUBLIC REVIEW AND COMMENT.  A
FACT SHEET THAT SUMMARIZED THE REPORT AND EPA'S PROPOSED ACTION WAS PREPARED AND DISTRIBUTED TO
EVERYONE ON THE SAN GABRIEL SITES MAILING LIST.  IN ADDITION, EPA PROVIDED THE THREE MUTUALS
WITH COPIES OF THE FACT SHEET FOR DISTRIBUTION TO THEIR SHAREHOLDERS.  COPIES OF THE REPORT WERE
DISTRIBUTED TO CALIFORNIA DHS AND DIRECTLY TO THE THREE MUTUAL WATER COMPANIES AFFECTED.  THE
REPORT WAS MADE AVAILABLE AT THREE INFORMATION REPOSITORIES THAT HAD BEEN PREVIOUSLY ESTABLISHED
FOR THIS PROJECT:  1) EL MONTE PUBLIC LIBRARY IN EL MONTE; 2) NORWOOD PUBLIC LIBRARY IN EL
MONTE; AND 3) EPA REGION 9 OFFICE IN SAN FRANCISCO.  THE FACT SHEET THAT WAS DISTRIBUTED
ANNOUNCED THE AVAILABILITY OF THE REPORT, THE LOCATION OF THE INFORMATION REPOSITORIES, AND THE
SCHEDULED PUBLIC COMMENT PERIOD WHICH RAN FROM OCTOBER 10, 1986 TO OCTOBER 31, 1986.

A PUBLIC MEETING WAS NOT SCHEDULED DURING THE PUBLIC COMMENT PERIOD.  IT WAS FELT THAT THE
INTEREST LEVEL IN THIS PROPOSED ACTION DID NOT WARRANT A PUBLIC MEETING.  LESS THAN TEN MEMBERS
OF THE PUBLIC ATTENDED THE DECEMBER 19, 1983 PUBLIC MEETING THAT WAS HELD TO ACCEPT COMMENTS ON
THE DECEMBER 1983 FOCUSED FEASIBILITY STUDY.  NO INDIVIDUALS IN ATTENDANCE AT THAT MEETING CHOSE
TO MAKE AN ORAL STATEMENT OR TO SUBMIT WRITTEN COMMENTS AT THAT TIME.  ONLY TWO PUBLIC COMMENTS
WERE SUBMITTED DURING THE DECEMBER 1983 PUBLIC COMMENT PERIOD.  IN ADDITION TO THE LACK OF
INTEREST IN EPA'S PROPOSED PROJECT IN THE PAST, IT WAS ALSO KNOWN FROM MEETINGS WITH THE
MUTUALS' BOARD MEMBERS THAT THE MUTUALS SUPPORTED EPA'S PROPOSED CHANGE OF SELECTION OF REMEDY
FOR THE IRM.  THEREFORE, IT WAS DECIDED TO FOREGO THE SCHEDULING OF A PUBLIC MEETING UNLESS
REQUESTS FOR SUCH A MEETING WERE OBTAINED FOR THE PUBLIC -- NO SUCH REQUESTS WERE RECEIVED.  EPA
DID OFFER TO SCHEDULE A MEETING FOR THE MUTUAL MEMBERS UPON REQUEST.

EPA RECEIVED TWO WRITTEN COMMENTS DURING THE PUBLIC COMMENT PERIOD. A LIST OF COMMENTORS IS
INCLUDED AT THE END OF THIS DOCUMENT AND COPIES OF THE WRITTEN STATEMENTS ARE ATTACHED.

COMMENTS

IN TERMS OF WHICH ALTERNATIVE INITIAL REMEDIAL MEASURE WAS SUPPORTED, THE TWO COMMENTS RECEIVED
CAN BE SUMMARIZED AS FOLLOWS; A LATER SECTION WILL DISCUSS SPECIFIC COMMENTS REGARDING THE
REVISED COST-EFFECTIVENESS ANALYSIS.

ONE COMMENTOR SUPPORTED THE SELECTION OF THE ALTERNATIVE UNDER WHICH THE MUTUALS WOULD DISSOLVE
AND JOIN ANOTHER WATER COMPANY AS THE MOST COST-EFFECTIVE ALTERNATIVE; AND

ONE COMMENTOR, WHILE STATING A PREFERENCE FOR THE CARBON ADSORPTION ALTERNATIVE, BELIEVES THAT
AIR-STRIPPING TREATMENT IS THE MOST COST-EFFECTIVE ALTERNATIVE.

RESPONSE

IT IS THE RECOMMENDATION OF EPA AND THE CALIFORNIA DEPARTMENT OF HEALTH SERVICES (DHS) THAT THE
PREVIOUS DECISION SELECTING TREATMENT OF CONTAMINATED WATER WITH AIR-STRIPPING SYSTEMS BE
REVISED TO PROVIDE FOR TREATMENT OF CONTAMINATED WATER WITH CARBON ADSORPTION SYSTEMS FOR
RICHWOOD AND RURBAN HOMES MUTUAL WATER COMPANIES AND TO PROVIDE FOR AN UPGRADE, IF NECESSARY, TO
HEMLOCK MUTUAL WATER COMPANY'S PRESENT CARBON ADSORPTION SYSTEM.



AS WAS DISCUSSED IN THE MAY 1984 RECORD OF DECISION, ALTHOUGH IT IS LOWER IN COST THAN TREATMENT
ALTERNATIVES, JOINING WITH ANOTHER WATER SYSTEM WOULD REQUIRE DISSOLUTION OF THE MUTUALS BY A
SHAREHOLDERS' VOTE. AFTER MEETINGS WITH THE MUTUALS TO DISCUSS THIS ALTERNATIVE, EACH MUTUAL 
VOTED AGAINST DISSOLUTION AND JOINING WITH ANOTHER WATER COMPANY. MOREOVER, IMPLEMENTING THIS
ALTERNATIVE WITHOUT THE MUTUALS' CONSENT WOULD NECESSITATE CONDEMNING THEIR WATER RIGHTS, WHICH
WOULD SIGNIFICANTLY INCREASE THE COST OF THIS ALTERNATIVE.  THEREFORE, AS IN THE MAY 1984 RECORD
OF DECISION, EPA AND DHS ARE NOT RECOMMENDING IMPLEMENTING THIS ALTERNATIVE.

ALTHOUGH, THE REVISED COST-EFFECTIVENESS ANALYSIS CONFIRMS THAT THE AIR-STRIPPING ALTERNATIVE
(THAT DOES NOT INCLUDE INSTALLATION OF AN IN-GROUND STORAGE RESERVOIR) HAS A LOWER 5-YEAR
PRESENT WORTH COST THAN CARBON ADSORPTION, THE CARBON ADSORPTION ALTERNATIVE HAS SEVERAL
NON-COST ADVANTAGES OVER THE AIR-STRIPPING ALTERNATIVE.  IN ADDITION, THE CARBON ADSORPTION
SYSTEMS DESCRIBED IN THE REVISED COST-EFFECTIVENESS ANALYSIS CAN EASILY TREAT DOWN TO THE
DETECTION LIMIT (1 PPB) OF PCE WHICH APPROACHES THE EPA DRINKING WATER HEALTH ADVISORY 10-6
CANCER RISK LEVEL (0.7 PPB) FOR PCE WITH LITTLE ADDED COST.  THE AIR-STRIPPING SYSTEMS WOULD
HAVE TO BE DESIGNED WITH APPROXIMATELY 15-20 ADDITIONAL FEET OF PACKING AND WOULD ALSO REQUIRE
AN INCREASE IN THE OPERATING AIR FLOW OF UP TO 20%.  THIS WOULD SIGNIFICANTLY INCREASE THE COST
OF THE AIR-STRIPPING ALTERNATIVE.  ALSO, THE CARBON ADSORPTION SYSTEM WITH REGENERATION OF THE
SPENT CARBON MEETS THE PREFERENCE OF THE SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT OF 1986
(SARA) OF USING TREATMENT TECHNOLOGIES THAT SIGNIFICANTLY AND PERMANENTLY REDUCES THE VOLUME,
TOXICITY, OR MOBILITY OF THE WASTE TO THE MAXIMUM EXTENT PRACTICABLE BY INCINERATING THE
CONTAMINANTS TRAPPED ON THE SPENT CARBON.  CONVERSELY, THE AIR-STRIPPING ALTERNATIVE JUST
TRANSFERS THE CONTAMINANTS TO THE AIR WITH DILUTION LEADING TO AN INCREASED PUBLIC HEALTH RISK
DUE TO THE AIR EMISSIONS.  BASED ON THESE OTHER NON-COST FACTORS, EPA AND DHS HAVE DETERMINED
THAT CARBON ADSORPTION IS THE COST-EFFECTIVE ALTERNATIVE THAT BEST PROTECTS PUBLIC HEALTH AND
THE ENVIRONMENT THROUGH BALANCING OF COST AND NON-COST FACTORS.

SPECIFIC COMMENTS AND RESPONSES

IN ADDITION TO THE MAJOR COMMENTS REVIEWED ABOVE, OTHER SPECIFIC COMMENTS WERE RECEIVED AS
FOLLOWS:

• ONE COMMENTOR STATED THAT IN CONSIDERING THE ALTERNATIVES, SUBSEQUENT COSTS AS WELL AS
POTENTIAL AIR POLLUTION PROBLEMS SHOULD BE CONSIDERED, SPECIFICALLY PROBLEMS RELATING TO
SPENT CARBON TRANSFER AND DISPOSAL.

COMMENTOR IS CORRECT IN STATING THAT SUBSEQUENT COSTS, AS WELL AS OTHER ENVIRONMENTAL EFFECTS
SUCH AS AIR POLLUTION IMPACTS SHOULD BE CONSIDERED IN SELECTING AN ALTERNATIVE.  DISPOSAL OF
SPENT CARBON IS DISCUSSED BRIEFLY ON PAGE 41 AND IN TABLE 2 OF THE REVISED COST-EFFECTIVENESS
ANALYSIS. (??) INCINERATION FOR REUSE RATHER THAN DISPOSED OF IN A LANDFILL. THERE MAY BE A
SMALL INCREASE IN AIR EMISSIONS AT THE RECYCLERS' REGENERATION FACILITY ASSOCIATED WITH THE
REGENERATION OF THE SPENT CARBON, HOWEVER, THE AMOUNT OF EMISSIONS WOULD BE LESS THAN THAT
ASSOCIATED WITH THE AIR-STRIPPING ALTERNATIVE SINCE THE THERMAL REGENERATION PROCESS WOULD
INCINERATE MOST OF THE CONTAMINANTS ADSORBED TO THE SPENT CARBON.  THE COST ESTIMATE FOR
REPLACING SPENT CARBON ASSUMED A $1.00/POUND CHARGE FOR VIRGIN CARBON, PLUS A $0.50/POUND CHARGE
FOR FREIGHT, CARBON REMOVAL AND REPLACEMENT IN THE VESSELS, HAULING AWAY, AND DISPOSAL.  IT IS
ASSUMED THAT FOR A FEE THE CARBON SUPPLIER WOULD PROVIDE VIRGIN CARBON FOR USE IN THE MUTUALS'
TREATMENT SYSTEMS AND WOULD TAKE POSSESSION OF THE SPENT CARBON FOR REGENERATION AT THEIR OWN
FACILITY.  REQUIRING REGENERATION OF THE SPENT CARBON IS CONSISTENT WITH THE SARA PREFERENCE FOR
THE USE OF TREATMENT TECHNOLOGIES THAT SIGNIFICANTLY AND PERMANENTLY REDUCES THE VOLUME,
TOXICITY, OR MOBILITY OF THE WASTE TO THE MAXIMUM EXTENT PRACTICABLE, AS WELL AS THE SARA
DESIGNATION OF LAND DISPOSAL OF UNTREATED HAZARDOUS WASTE AS THE LEAST-PREFERRED CLEANUP OPTION.

• ONE COMMENTOR NOTED THAT REGARDING THE USE OF AVAILABLE SPACE, THE AIR-STRIPPING TOWERS
ARE 5 FEET IN DIAMETER AND THE CARBON VESSEL IS TEN FEET IN DIAMETER.

THIS COMMENT, AS RELATED TO THE CONSTRAINTS POSED ON SYSTEM INSTALLATION IS CORRECT.  THE
REVISED COST-EFFECTIVENESS ANALYSIS WAS IN ERROR IN STATING THAT IT WILL BE MORE DIFFICULT TO
CONSTRUCT AIR-STRIPPING SYSTEMS THAN CARBON ADSORPTION SYSTEMS.  IN THE 1984 PRE-DESIGN STUDY
THIS WAS THOUGHT TO BE THE CASE.  NOW THAT MORE DETAILED CONCEPTUAL DESIGNS HAVE BEEN PREPARED
FOR BOTH TREATMENT SYSTEMS, IT APPEARS THAT BASED ON THE EXPECTED DIMENSIONS OF THE
AIR-STRIPPING TOWERS AND CARBON VESSELS REQUIRED, IT WILL BE MORE DIFFICULT TO HANDLE AND PLACE
CARBON VESSELS ON THE SITES. HOWEVER, IT WOULD BE MORE DIFFICULT TO DESIGN AND CONSTRUCT THE



AIR-STRIPPING SYSTEM IF THE INSTALLATION OF AN IN-GROUND STORAGE RESERVOIR IS INCLUDED BECAUSE
OF THE LARGE EXCAVATION PROJECT INVOLVED IN CONSTRUCTING THAT ALTERNATIVE.

• ONE COMMENTOR STATED THAT THE ADDITION OF A RESERVOIR IN ONE OF THE AIR-STRIPPING SYSTEM
ALTERNATIVES AND INCLUSION OF ITS COST IN THE COST-EFFECTIVENESS ANALYSIS IS QUESTIONABLE. 
A SIMILAR RESERVOIR COULD BE REQUIRED FOR THE CARBON ADSORPTION SYSTEM SINCE REPLACEMENT
AND MAINTENANCE OF PUMPS ARE INVOLVED IN BOTH SYSTEMS.      THE COMMENTOR STATED THAT THE
COST OF A RESERVOIR SHOULD BE INCLUDED IN BOTH TREATMENT SYSTEMS OR NOT AT ALL.

IN THE 1984 PRE-DESIGN STUDY, THE INSTALLATION OF A STORAGE RESERVOIR ALONG WITH THE
AIR-STRIPPING SYSTEM WAS CONSIDERED DUE TO THE COMPLEXITY OF THE CONTROL SYSTEM THAT WOULD BE
REQUIRED TO HAVE THE WELL PUMP AND BOOSTER PUMPS CYCLE ON AND OFF CONTINUOUSLY. THE INCLUSION OF
A STORAGE RESERVOIR FOR ADDED "SYSTEM RELIABILITY" WAS STRONGLY INFLUENCED BY THE FACT THAT
OPERATION OF THE AIR-STRIPPING SYSTEM WAS TO BE THE RESPONSIBILITY OF THE MUTUALS (IN ACCORDANCE
WITH DHS POLICY AT THAT TIME), WHICH HAD NO EXPERIENCE IN OPERATING A COMPLEX WATER TREATMENT
SYSTEM.  AT THAT TIME, IT WAS ASSUMED THAT THE WELL PUMPS HAD THE CAPACITY TO PUMP WATER THROUGH
A CARBON ADSORPTION SYSTEM AND STILL MAINTAIN ADEQUATE PRESSURE IN THE SYSTEM.  MORE RECENTLY,
IN PREPARING THE CONCEPTUAL DESIGNS FOR THE CARBON ADSORPTION SYSTEMS, IT HAS BEEN DETERMINED
THAT IT WOULD BE PRUDENT TO INCLUDE BOOSTER PUMPS IN THE DESIGN DUE TO THE HIGH HEAD LOSSES
ASSOCIATED WITH THE CARBON VESSELS AND THE FACT THAT THE ACTUAL HEAD AND CAPACITY OF THE MUTUALS
EXISTING PUMPS ARE NOT KNOWN.  HOWEVER, UNDER SENATE BILL 1063, DHS WILL OPERATE AND MAINTAIN
CARBON ADSORPTION SYSTEMS FOR THE MUTUALS.  DHS HAS INFORMED EPA IN WRITING THAT IT IS COMMITTED
TO IMPLEMENTING SENATE BILL 1063.  THEREFORE, THE NEED TO SIMPLIFY THE COMPLEXITY OF THE CARBON
ADSORPTION SYSTEM TO INCREASE "SYSTEM RELIABILITY" IS NOT AS GREAT SINCE THE MUTUALS WILL NOT BE
OPERATING THE SYSTEMS THEMSELVES.  CONSEQUENTLY, THE CARBON ADSORPTION SYSTEM DOES NOT REQUIRE
THE INSTALLATION OF A LARGE STORAGE RESERVOIR FOR EACH OF THE MUTUALS.  IN COMPARING THE
ALTERNATIVES, AIR-STRIPPING WITH AND WITHOUT THE STORAGE RESERVOIR IS CONSIDERED.

• ONE COMMENTOR QUESTIONED THE STATEMENT THAT OPERATION OF THE AIR-STRIPPING SYSTEM MAY
CAUSE ELECTRICAL SURGES DUE TO SYSTEM CYCLING AND NOTED THAT THE POWER DIFFERENCE BETWEEN
AIR-STRIPPING AND CARBON ADSORPTION WOULD BE APPROXIMATELY 50 HORSEPOWER (141.5 HORSEPOWER
FOR AIR-STRIPPING AS COMPARED TO 95 HORSEPOWER FOR       CARBON ADSORPTION).

AS PREVIOUSLY DISCUSSED, DURING THE 1984 PRE-DESIGN STUDY IT WAS ASSUMED THAT BOOSTER PUMPS
WOULD NOT BE REQUIRED FOR THE CARBON ADSORPTION SYSTEM.  NOW THAT THEY ARE INCLUDED IN THE
CURRENT CARBON ADSORPTION SYSTEM CONCEPTUAL DESIGN, THERE WILL BE A CYCLING OF ELECTRICAL
EQUIPMENT SIMILAR TO THAT ASSOCIATED WITH THE AIR-STRIPPING SYSTEM (WITHOUT A STORAGE
RESERVOIR).  HOWEVER, THE POWER LOAD WILL BE APPROXIMATELY DOUBLED IN THE AIR-STRIPPING SYSTEM
AS COMPARED TO THE CARBON ADSORPTION SYSTEM (141.5 HORSEPOWER AS COMPARED TO 75 HORSEPOWER). 
(NOTE:  ONE 20 HORSEPOWER BOOSTER PUMP IS STRICTLY A BACKUP PUMP IN THE CARBON ADSORPTION SYSTEM
DESIGN, AND THEREFORE, THE TOTAL POWER LOAD IN 75 HORSEPOWER NOT 95 AS STATED BY THE
COMMENTOR.).  WHEN COMPARING THE PROJECTED POWER LOADS TO THE CURRENT POWER REQUIREMENTS OF THE
EXISTING WELLS, THE CARBON ADSORPTION SYSTEM WILL INVOLVE LESS THAN A 36% INCREASE IN POWER
LOAD, WHILE THE POWER LOAD FOR AN AIR-STRIPPING SYSTEM WILL RESULT IN AN INCREASE OF OVER 150%
FROM CURRENT POWER REQUIREMENTS.  IT CANNOT BE DETERMINED WHETHER THIS ADDED POWER LOAD WILL
CAUSE SURGING ON THE POWER LINES WITHOUT A DETAILED EVALUATION BASED ON INFORMATION FROM THE
LOCAL POWER COMPANY AND AN ANALYSIS OF THE MOTOR STARTING CHARACTERISTICS OF THE EXISTING AND
PROPOSED EQUIPMENT.  AN AIR-STRIPPING SYSTEM, HOWEVER, WOULD HAVE A HIGHER PROBABILITY OF
CAUSING SUCH SURGES DUE TO THE GREATER INCREASE IN CYCLING POWER LOAD.

• ONE COMMENTOR NOTES THAT THE OPERATION AND MAINTENANCE (O&M) COSTS ASSOCIATED WITH CARBON
ADSORPTION ARE MANY TIMES HIGHER THAN THAT ASSOCIATED WITH AIR-STRIPPING.  IN ADDITION,
THE COMMENTOR QUESTIONS THE USE OF A 5-YEAR OPERATING CYCLE.

WE AGREE THAT THE O&M COST FOR THE CARBON ADSORPTION ALTERNATIVE IS MUCH HIGHER THAN THAT
ASSOCIATED WITH AIR-STRIPPING.  THE PRIMARY REASON IS THE COST OF REPLACING SPENT CARBON. 
CARBON REPLACEMENT COSTS WERE ESTIMATED AT $1.50 PER POUND, BASED ON $1.00 PER POUND OF VIRGIN
CARBON, PLUS $0.50 PER POUND FOR FREIGHT, CARBON REMOVAL AND REPLACEMENT IN THE VESSELS, HAULING
AWAY, AND DISPOSAL.  OTHER O&M COSTS INCLUDE POWER COSTS (HIGHER FOR AIR-STRIPPING DUE TO
GREATER POWER USAGE), MAINTENANCE COSTS (ESTIMATED TO BE ONE THIRD HIGHER FOR AIR-STRIPPING
BECAUSE OF EXTRA PUMPS AND BLOWERS), AND SAMPLING AND ANALYSIS COSTS (ESSENTIALLY THE SAME FOR
BOTH TREATMENT ALTERNATIVES).



REGARDING THE USE OF A 5-YEAR OPERATING CYCLE IN THE PRESENT WORTH ANALYSIS, AS STATED IN BOTH
THE MAY 1984 RECORD OF DECISION AND THE REVISED COST-EFFECTIVENESS ANALYSIS, 5 YEARS WAS USED
SINCE THE PRIMARY OBJECTIVE OF THE INITIAL REMEDIAL MEASURES IS TO TAKE ACTION TO PROVIDE CLEAN
WATER DURING THE INTERIM PERIOD BEFORE A FINAL REMEDIAL ACTION IS IN PLACE.  WHEN A FINAL
REMEDIAL ACTION IS CHOSEN FOR SAN GABRIEL AREA 1, IT MAY ENTAIL ABANDONING THE USE OF THE
MUTUALS WELLS.  THEREFORE, IT IS CONSIDERED APPROPRIATE TO USE THE 5-YEAR OPERATING CYCLE IN THE
COST-EFFECTIVENESS ANALYSIS.

• ONE COMMENTOR STATED THAT THE DIAMETER OF THE CARBON VESSELS SHOULD BE INCREASED FROM THE
PROPOSED 10 FEET OR ADDITIONAL VESSELS PROVIDED, IN ORDER TO DECREASE THE SURFACE LOADING
RATE FROM THE PLANNED 11.2 GPM/FT2 TO BELOW THE 5 GPM/FT2 THE LITERATURE INDICATES IS AN
ACCEPTABLE MAXIMUM FOR PRESSURE VESSELS.  THIS WOULD ENTAIL ADDITIONAL EQUIPMENT COSTS
THAT SHOULD BE INCLUDED IN THE COST ESTIMATE FOR THE CARBON ADSORPTION SYSTEM.

WE ARE IN AGREEMENT THAT 5 GPM/FT2 IS A DESIRABLE SURFACE LOADING RATE.  FOR RICHWOOD AND RURBAN
HOMES, THE SURFACE LOADING RATE AT THE ANNUAL AVERAGE FLOW IS 2.7 GPM/FT2.  AS THIS IMPLIES,
THIS IS THE AVERAGE LOADING RATE THROUGHOUT THE YEAR.  PEAK FLOWS OF 2-3 TIMES THE AVERAGE FLOW
CAN BE EXPECTED ON A DAILY BASIS FOR SHORT PERIODS OF TIME IN THE MORNING AND EVENING.  THIS
WILL RESULT IN SHORT-TERM SURFACE LOADING RATES OF 5.4 TO 8.1 GPM/FT2.  SUMMER SEASONAL PEAKS OF
4 TIMES AVERAGE FLOW MAY OCCUR ON THE HOTTEST DAYS OF THE YEAR.  AT THESE INFREQUENT TIMES, THE
SURFACE LOADING RATE IN THE CARBON VESSELS MAY REACH 10 TO 11 GPM/FT2.  AS THE SURFACE LOADING
RATE OF 10 TO 11 GPM/FT2 OCCURS VERY INFREQUENTLY, IT IS CONSIDERED ACCEPTABLE.  IT WOULD NOT BE
COST-EFFECTIVE TO DESIGN THE CARBON VESSELS TO PROVIDE A SURFACE LOADING RATE OF 5 GPM/FT2 FOR
FLOWS OF 4 TIMES THE AVERAGE FLOW.

• ONE COMMENTOR NOTED THAT THE COSTS OF CARBON ADSORPTION VERSUS AIR-STRIPPING SHOW THAT THE
LATTER HAS APPRECIABLE COST ADVANTAGES, AND THAT DATA FROM EPA'S DRINKING WATER RESEARCH
DIVISION IN CINCINNATI, OHIO CONFIRMS THIS.

WE AGREE WITH THE COMMENTOR THAT AIR-STRIPPING WITHOUT THE STORAGE RESERVOIR HAS A COST
ADVANTAGE OVER CARBON ADSORPTION, PARTICULARLY AS REGARDS OPERATION AND MAINTENANCE COSTS.  THE
AIR-STRIPPING ALTERNATIVE THAT DOES NOT INCLUDE THE STORAGE RESERVOIR, HOWEVER, WOULD BE
OPERATED BY THE MUTUALS THEMSELVES.  THE COMPLEXITY OF THE SYSTEMS AND THE MUTUALS' INEXPERIENCE
IN OPERATING COMPLEX WATER TREATMENT SYSTEMS LEADS TO SERIOUS CONCERNS REGARDING THE SYSTEMS'
RELIABILITY.  THEREFORE, EPA AND DHS HAVE DECIDED THAT IN THIS SPECIFIC APPLICATION, THE
NON-COST ADVANTAGES OF CARBON ADSORPTION OUTWEIGH THE COST ADVANTAGE OF AIR-STRIPPING AND BETTER
MEET THE GOALS OF SARA AS THE OVERALL COST-EFFECTIVE REMEDIAL ACTION ALTERNATIVE.

RESPONSE FROM THE MUTUALS

AS DISCUSSED EARLIER, EPA PROVIDED EACH MUTUAL WITH A COPY OF THE REVISED COST-EFFECTIVENESS
ANALYSIS AND PROVIDED FACT SHEETS DESCRIBING THE STUDY TO THE MUTUALS FOR DISTRIBUTION TO THEIR
SHAREHOLDERS.  EPA ASKED THE MUTUALS TO RESPOND TO EPA WITH THEIR PREFERENCES REGARDING THE
ALTERNATIVE INITIAL REMEDIAL MEASURES.  BOTH RICHWOOD AND RURBAN HOMES MUTUAL WATER COMPANIES
PROVIDED LETTERS TO EPA STATING THAT THEY WERE IN AGREEMENT WITH THE EPA PROPOSAL TO REVISE THE
SELECTION OF ALTERNATIVE FOR THE SAN GABRIEL AREA 1 INITIAL REMEDIAL MEASURES FROM AIR-STRIPPING
TO CARBON ADSORPTION TREATMENT SYSTEMS.  THE PRESIDENT OF HEMLOCK MUTUAL WATER COMPANY ADVISED
EPA THAT THE HEMLOCK BOARD OF DIRECTORS HAD DECIDED NOT TO REQUEST THAT THE PROPOSED UPGRADE TO
THEIR CARBON ADSORPTION SYSTEM BE IMPLEMENTED, AND THEREFORE, REQUESTED THAT THEY NOT BE
INCLUDED IN THE INITIAL REMEDIAL MEASURES PROJECT AT THIS TIME.

NEW INFORMATION

SINCE THE OCTOBER 1986 PUBLIC COMMENT PERIOD ON EPA'S REVISED COST-EFFECTIVENESS ANALYSIS,
SAMPLING OF RURBAN HOMES' WELLS HAS SHOWN A REDUCTION IN CONTAMINANT LEVELS.  THE LAST TIME
RURBAN HOMES' WELLS WERE SAMPLED (1/31/85) BEFORE THE OCTOBER 1986 PUBLIC COMMENT PERIOD, WELL
NO. 1 SHOWED A PCE CONCENTRATION OF 4.4 PPB, JUST ABOVE THE DHS ACTION LEVEL.  THIS WELL HAS HAD
A MAXIMUM PCE CONCENTRATION OF 54 PPB IN THE PAST.  SINCE THE PUBLIC COMMENT PERIOD, THE WELLS
HAVE BEEN SAMPLED MONTHLY FOR THE FIRST FIVE MONTHS OF 1987 AS PART OF THE ASSEMBLY BILL 1803
SAMPLING PROGRAM CURRENTLY BEING CONDUCTED BY THE MAIN SAN GABRIEL BASIN WATERMASTER.  PCE HAS
NOT BEEN DETECTED AT ALL IN WELL NO. 2 IN 1987.  THE LABORATORY HAS REPORTED VALUES OF PCE OF
0.68 - 1.14 PPB IN WELL NO. 1 IN FIVE SAMPLES COLLECTED IN 1987.  THIS IS ESSENTIALLY THE LIMIT
OF QUANTIFICATION FOR PCE ANALYSIS.  AT THIS STAGE IN THE SAN GABRIEL RI/FS, THE KNOWLEDGE OF



THE SOURCES, EXTENT, AND CHARACTER OF THE GROUNDWATER CONTAMINATION IS NOT DETAILED ENOUGH TO
DETERMINE THE REASON FOR THIS DROP IN CONTAMINATION LEVELS.  THE INFLUENCE OF OTHER WELLS
PUMPING IN THE VICINITY OR CHANGING WATER LEVELS MAY HAVE AFFECTED CONTAMINANT MIGRATION, OR A
SLUG OF CONTAMINATION MAY HAVE PASSED THROUGH THE RURBAN HOMES WELL FIELD.

DECISION SUMMARY

AFTER CONSIDERATION OF THE PUBLIC COMMENTS RECEIVED AND THE PREFERENCES SHOWN BY THE THREE
MUTUALS, EPA AND DHS HAVE DECIDED TO REVISE THE ALTERNATIVE SELECTION FOR THE SAN GABRIEL AREA 1
INITIAL REMEDIAL MEASURES FROM AIR-STRIPPING TREATMENT SYSTEMS TO CARBON ADSORPTION SYSTEMS.  A
CARBON ADSORPTION SYSTEM WILL BE INSTALLED AT THE RICHWOOD MUTUAL WATER COMPANY.

ALTHOUGH HEMLOCK MUTUAL WATER COMPANY ADVISED EPA THAT IT DID NOT WISH THE UPGRADE OF ITS CARBON
ADSORPTION SYSTEM TO BE IMPLEMENTED AT THIS TIME, EPA AND DHS HAVE DECIDED TO STILL SELECT THE
UPGRADE TO HEMLOCK'S PRESENT CARBON ADSORPTION SYSTEM AS THE REVISED INITIAL REMEDIAL MEASURE
ALTERNATIVE.  THIS WILL ALLOW EPA AND DHS TO TAKE ACTION IN THE FUTURE TO UPGRADE HEMLOCK'S
TREATMENT SYSTEM IF HEMLOCK'S PRESENT CARBON SYSTEM BEGINS TO HAVE PROBLEMS WITHOUT HAVING TO GO 
THROUGH ANOTHER REMEDY SELECTION PROCESS.

FOR RURBAN HOMES MUTUAL WATER COMPANY, EPA AND DHS HAVE DECIDED NOT TO IMPLEMENT INITIAL
REMEDIAL MEASURES AT THIS TIME SINCE THE CONTAMINANT LEVELS HAVE REMAINED STEADY AT THE LEVELS
RECOMMENDED AS THE PUBLIC HEALTH GOAL FOR THE IRM THROUGH THE FIRST HALF OF 1987.  THE DESIGN
AND PREPARATION OF BID DOCUMENTS FOR THE IRM FOR RURBAN HOMES, HOWEVER, WILL BE COMPLETED AT
THIS TIME.  THIS WILL ALLOW EPA AND DHS TO TAKE IMMEDIATE ACTION TO PROTECT PUBLIC HEALTH IF
REGULAR MONITORING SHOWS THE CONTAMINANT LEVELS INCREASING AGAIN OR IF OTHER INVESTIGATIONS
DETERMINE THAT UPGRADIENT CONTAMINATION THREATENS THE WELLS.  THIS APPROACH HAS BEEN DISCUSSED
WITH THE PRESIDENT OF THE RURBAN HOMES BOARD OF DIRECTORS, WHO HAD NO OBJECTIONS TO THIS
APPROACH AND INFORMED THE OTHER MEMBERS OF THE BOARD OF DIRECTORS.
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