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DEERING 1 IN 1965, DEERING 2 IN 1966, AND LAYNE 2 IN 1975.

TRICHLOROETHENE (TCE) WAS DISCOVERED IN THE GROUNDWATER IN 1975.  THE NFTD BEGAN ANALYZING GROUNDWATER
SAMPLES FROM THE WELL FIELD IN THAT YEAR.  BETWEEN 1975 AND 1980 THE CONNECTICUT DEPARTMENT OF
ENVIRONMENTAL PROTECTION (DEP) PERFORMED SEVERAL INSPECTIONS AND SAMPLINGS AT THE KELLOGG-DEERING SITE
AND INITIATED INVESTIGATIONS OF SEVERAL LOCAL INDUSTRIES.  THE SITE WAS PROMULGATED TO THE NATIONAL
PRIORITIES LIST (NPL) IN 1984.

EFFORTS TO DETERMINE THE EXTENT OF CONTAMINATION, WHICH BEGAN WITH THE DEP INVESTIGATIONS, CONTINUED WITH
THE EPA REMEDIAL INVESTIGATION.  PREVIOUS STUDIES SHOWED THAT THE AREAS NORTH, WEST, AND SOUTH OF THE
SITE COULD BE DISCOUNTED AS POTENTIAL CONTAMINANT SOURCES.  FOR THE PURPOSE OF CHARACTERIZING THE
GROUNDWATER CONTAMINATION PLUME A STUDY AREA WAS DEVELOPED TO INCLUDE THE WELL FIELD SITE AND THE AREA
EAST OF THE SITE (SEE FIGURE 1).

ALL PRODUCTION WELLS AND SEVERAL MONITORING WELLS IN THE STUDY AREA WERE SAMPLED BETWEEN JULY 1984 AND
AUGUST 1985. EPA'S NATIONAL CONTRACT LABORATORY PROGRAM (CLP) ANALYSES DETECTED TCE IN THREE OF THE FOUR
PRODUCTION WELLS.  THE HIGHEST TCE CONCENTRATION (86 PPB) WAS DETECTED IN LAYNE 1.  HISTORICAL DATA
SHOWED A MAXIMUM TCE CONCENTRATION OF 600 PPB ON LAYNE 2 IN 1980.  APPENDIX A TO THE RI REPORT PRESENTS
HISTORICAL DATA FOR ALL PRODUCTION WELLS.

IN MAY 1981 A REDWOOD SLAT AERATOR WAS INSTALLED ON LAYNE 2 BY THE NFTD.  THE AERATOR CONSISTENTLY
REMOVES 65 PERCENT OF THE VOLATILE ORGANICS IN THE GROUNDWATER.  A COMPOSITE SAMPLE OF WELL FIELD WATER
AFTER TREATMENT AND PRIOR TO BLENDING WITH RESERVOIR WATER WAS ANALYZED IN 1984.  THE COMPOSITE EXCLUDED
LAYNE 1 WATER WHICH WAS NORMALLY PUMPED TO WASTE TO REDUCE CONTAMINANT LEVELS ON THE OTHER THREE WELLS. 
IT CONSISTED OF SAMPLES AT THE POINT AT WHICH WELLS DEERING 1 (RAW), DEERING 2 (RAW), AND LAYNE 2
(AERATED) COMBINE.  TCE LEVELS IN THE COMPOSITE AVERAGED 10 PPB.  IT WAS ESTIMATED THAT WELL FIELD WATER
WAS BLENDED WITH RESERVOIR WATER AT A RATIO RANGING FROM 1:3 TO 1:5.  THE SUPERFUND IMPLEMENTATION GROUP,
CENTER FOR ENVIRONMENTAL HEALTH, CENTERS FOR DISEASE CONTROL REVIEWED THE COMPOSITE DATA AND CONCLUDED
THAT IT DID NOT APPEAR TO BE AN IMMINENT AND SUBSTANTIAL ENDANGERMENT TO PUBLIC HEALTH AT THE TIME.  THE
EPA THUS CONCLUDED THAT NO EMERGENCY MEASURES WERE REQUIRED AT THE TIME.

IN 1984 THE DAILY PRODUCTION OF THE SURFACE WATER SYSTEM WAS 5.1 MGD WHILE ITS SAFE YIELD WAS 5.25 MGD. 
THE NFTD DETERMINED THAT MORE OF THE WELL FIELD SAFE YIELD HAD TO BE AVAILABLE FOR PUBLIC SUPPLY IN ORDER
TO GUARANTEE THAT THE SURFACE SYSTEM'S SAFE YIELD WOULD NOT BE EXCEEDED.  HENCE, THE NFTD INSTALLED IN
1985 AN AIR STRIPPER ON LAYNE 1, WHICH IS POTENTIALLY THE BEST YIELDING WELL, BUT THE MOST CONTAMINATED
ONE.

LAYNE 1 IS THE DEEPEST OF THE FOUR WELLS, INTERCEPTING THE UPGRADIENT PLUME WITHOUT THE FULL BENEFIT OF
DILUTION FROM THE NORWALK RIVER, AND THEREFORE SHOWING HIGHER LEVELS OF CONTAMINATION.  AS MENTIONED
BEFORE, SUCH PLUME IS LEGALLY CONSIDERED TO BE PART OF THE SITE.  FURTHER DISCUSSION REGARDING THE
CONTAMINANT PLUME FOLLOWS BELOW IN THE CURRENT SITE STATUS SECTION.

THE STRIPPER IS RATED BY THE MANUFACTURER AS BEING 99 PERCENT EFFICIENT, BUT NOT YET IN OPERATION DUE TO
PROBLEMS WITH A HOLDING TANK.  THE TANK IS EXPECTED TO BE REPAIRED DURING THE FALL OF 1986.  THE STRIPPER
IS CAPABLE OF TREATING WATER FROM ANY OF THE FOUR PRODUCTION WELLS.  A DIAGRAM OF THE NFTD WATER SUPPLY
SYSTEM  IS SHOWN IN FIGURE 2.

#CSS
CURRENT SITE STATUS

THE POPULATION AT RISK IS THE APPROXIMATELY 45,000 PEOPLE SERVED BY THE NFTD.  ENVIRONMENTAL CONCERNS ARE
LIMITED TO CONTAMINATION OF THE UNCONFINED AQUIFER IN THE WELL FIELD AND STUDY AREA.  THERE IS NO
EVIDENCE OF IMPACT TO SURFACE WATER BODIES.  BENTHIC AND AQUATIC ORGANISMS DO NOT APPEAR TO BE AT RISK. 
NO OTHER WELFARE CONCERNS HAVE BEEN IDENTIFIED.  PRIMARY ROUTES OF EXPOSURE ASSOCIATED WITH THIS SITE
INCLUDE INGESTION OF DRINKING WATER, AND INHALATION THROUGH SHOWERING.

SEVERAL CHEMICAL SUBSTANCES WERE DETECTED THROUGHOUT THE STUDY AREA.  MOST OF THEM WERE ORGANIC VOLATILES
DISSOLVED IN THE GROUNDWATER.  TYPES OF SUBSTANCES, LEVELS DETECTED, AND FREQUENCY OF DETECTION ARE
PRESENTED IN TABLE 1.  THE TOTAL AMOUNT OF CONTAMINATION AT THE SITE IS DIFFICULT TO APPROXIMATE DUE TO
THE NATURE OF THE SITE AND THE TYPE OF CONTAMINATION.  TCE, TETRACHLOROETHENE (PCE), AND
1,2-DICHLOROETHENE (1,2-DCE) WERE DETECTED AT THE HIGHEST CONCENTRATIONS AND FREQUENCY.  TCE IS THE
PRIMARY CONTAMINANT OF CONCERN DUE TO CONCENTRATION AND FREQUENCY OF DETECTION. SEVERAL MONITORING WELLS
EAST OF THE WELL FIELD SHOWED HIGH LEVELS OF TCE CONTAMINATION.  THE HIGHEST TCE CONCENTRATION DETECTED
IN THE GROUNDWATER WAS 100,000 PPB AT APPROXIMATELY HALF A MILE EAST OF THE WELL FIELD.  OTHER
CONTAMINANTS OF CONCERN DETECTED IN THE STUDY AREA INCLUDE PCE, 1,2-DCE, METHYLENE CHLORIDE (DCM),
1,1,1-TRICHLOROETHANE, BENZENE, AND XYLENES.



MAXIMUM TCE CONCENTRATIONS DETECTED AT THE WELL FIELD, DURING THE RI, WERE 86 PPB ON LAYNE 1 AND 64 PPB
ON LAYNE 2.  HISTORICAL MAXIMUM TCE CONCENTRATIONS RANGE FROM 300 TO 600 PPB AT THE WELL FIELD (SEE
APPENDIX A TO THE RI REPORT).  OTHER CHEMICALS DETECTED AT THE WELL FIELD INCLUDE DCM, BENZENE, 1,2-DCE,
AND CHLOROFORM   (CHLOROFORM WAS DETECTED IN TRACE AMOUNTS).

OF THE CHEMICALS DETECTED AT THE WELL FIELD, TCE AND DCM ARE CLASSIFIED AS PROBABLE HUMAN CARCINOGENS. 
BENZENE IS CLASSIFIED AS A HUMAN CARCINOGEN.  THE CURRENT ESTIMATED INCREMENTAL LIFETIME CARCINOGENIC
RISK OF THE GROUNDWATER AT THE WELL FIELD IS 1.8 X 10(-4) FOR ADULTS.  THIS CORRESPONDS TO A 1.8 IN
10,000 CHANCE THAT A CONTINUOUSLY EXPOSED ADULT WOULD DEVELOP CANCER DURING HIS LIFETIME DUE TO EXPOSURE
(THROUGH INGESTION AND INHALATION) TO THE CHEMICALS AT THE CONCENTRATIONS DETECTED AT THE WELL FIELD. 
OTHER HAZARDOUS PROPERTIES ARE DESCRIBED ON PAGES 7-5 TO 7-12 OF THE RI REPORT; NEVERTHELESS, AT THE
CONCENTRATIONS DETECTED AT THE WELL FIELD, ONLY CARCINOGENIC RISK ARE OF CONCERN. CONCENTRATIONS ARE
PROJECTED TO INCREASE BY A FACTOR OF TEN AT THE WELL FIELD OVER A PERIOD OF THIRTY YEARS DUE TO MIGRATION
OF THE CONTAMINANT PLUME.  THIS PROJECTED INCREASE WOULD RAISE THE RISKS ASSOCIATED WITH THE GROUNDWATER
AT THE WELL FIELD BY ONE ORDER OF MAGNITUDE IF NO ADDITIONAL MEASURES ARE TAKEN TO CONTROL OR MITIGATE
SUCH AN INCREASE.

MOST CHEMICALS DETECTED IN THE KELLOGG-DEERING STUDY AREA CAN UNDERGO ANAEROBIC DEGRADATION IN THE
SUBSURFACE AT VARYING RATES. THE ULTIMATE BREAKDOWN PRODUCTS OF TCE ARE CHLOROETHANE AND VINYL CHLORIDE. 
VINYL CHLORIDE HAS BEEN DETECTED IN THE STUDY AREA.  THE CHEMICALS DETECTED IN THE STUDY AREA MAY NOT BE
REUSED OR RECYCLED.

CONTAMINATION EXTENDS VERTICALLY THROUGH THE OVERBURDEN AND INTO BEDROCK. HORIZONTALLY, THE CONTAMINATION
EXTENDS THROUGHOUT THE STUDY AREA; HOWEVER, THE STUDY AREA BOUNDARIES MIGHT NOT COINCIDE WITH THE EXACT
EXTENT OF CONTAMINATION.  FURTHER STUDIES ARE NEEDED IN ORDER TO BETTER CHARACTERIZE SUCH EXTENT.

THE WELL FIELD IS LOCATED IN A SOUTH TRENDING BURIED BEDROCK VALLEY.  DEPTH TO BEDROCK RANGES FROM
APPROXIMATELY 100 FEET IN THE WELL FIELD AREA TO LESS THAN 10 FEET ABOUT HALF A MILE EAST OF THE WELL
FIELD.  OVERBURDEN AND BEDROCK ARE HYDRAULICALLY CONNECTED.  SOILS IN THE AREA ARE TYPICALLY SANDY. 
GENERALLY THE SOILS ARE WELL DRAINED WITH MODERATELY RAPID PERMEABILITY (2-6 INCHES/HOUR).  VERY RAPID
PERMEABILITIES (GT 20 INCHES/HOUR) HAVE BEEN OBSERVED IN SOME AREAS.  GENERAL GROUNDWATER FLOW IS TO THE
WEST, SOUTHWEST, AND NORTHWEST.  THE NORWALK RIVER IS NOT A BARRIER TO GROUNDWATER FLOW; GROUNDWATER
PASSES UNDERNEATH THE RIVER TO THE PRODUCTION WELLS DURING PERIODS OF PUMPING.

THE POTENTIAL PRIMARY SOURCE AREA OF GROUNDWATER CONTAMINATION IS LOCATED AT THE EASTERN EDGE OF THE
STUDY AREA SHOWN IN FIGURE 1.  TCE CONCENTRATIONS IN THE GROUNDWATER DROP STEADILY DOWNGRADIENT FROM THE
AREA OF HIGHEST TCE LEVELS, UNTIL INCREASES IN TCE LEVELS ARE NOTED IN CERTAIN DOWNGRADIENT AREAS (SEE
SECTION 4.5.5 OF THE RI).  THE CAUSES OF THESE RISES IN TCE CONCENTRATION CANNOT BE DETERMINED BASED ON
THE AVAILABLE DATA.  TWO POTENTIAL EXPLANATIONS FOR THE ANOMALOUS INCREASES HAVE BEEN IDENTIFIED:

• SECONDARY SOURCES OF TCE CONTAMINATION MAY BE LOCATED IN THE DOWNGRADIENT AREAS.

• THE ANOMALOUS INCREASES IN TCE CONCENTRATIONS MAY REFLECT 'SLUGS' OF MORE HIGHLY
CONTAMINATED GROUNDWATER RESULTING FROM SEPARATE RELEASES OF TCE INTO THE ENVIRONMENT.

CONTAMINANTS ARE MIGRATING, WITH THE GROUNDWATER, FROM AREAS OF HIGH CONCENTRATION TOWARD THE WELL FIELD. 
THIS MOVEMENT IS PARTLY INFLUENCED BY THE PUMPING OF THE PRODUCTION WELLS.

#ENF
ENFORCEMENT ANALYSIS (SEE APPENDIX I)

#AE
ALTERNATIVES EVALUATION

THE RESPONSE ACTIONS AT THIS SITE HAVE BEEN PHASED INTO OPERABLE UNITS.  AN OPERABLE UNIT IS A DISCRETE
PART OF THE ENTIRE RESPONSE ACTION THAT DECREASES A RELEASE, THREAT OF RELEASE, OR PATHWAY EXPOSURE.  THE
FIRST OPERABLE UNIT INVOLVES THE WELL WATER TREATMENT AND DISTRIBUTION SYSTEM (I.E. THE HUMAN PATHWAY OF
EXPOSURE).  THE SECOND OPERABLE UNIT WILL SERVE TO FURTHER CHARACTERIZE AND/OR IDENTIFY POTENTIAL SOURCE
AREAS AND TO GATHER SUFFICIENT INFORMATION TO DETERMINE THE NECESSITY FOR AND PROPOSED EXTENT OF REMEDIAL
ACTION TO ADDRESS SUCH SOURCE AREAS.

THE PRIMARY OBJECTIVE OF THE KELLOGG-DEERING WELL FIELD FIRST OPERABLE UNIT IS TO PROTECT THE PUBLIC BY
ASSURING A RELIABLE SUPPLY OF SAFE, POTABLE WATER TO THE PUBLIC CURRENTLY DEPENDENT ON THE WELL FIELD.

A REMEDIAL INVESTIGATION/FEASIBILITY STUDY (RI/FS) WAS UNDERTAKEN, FOR THE EPA BY NUS CORPORATION, FROM
JUNE 1984 TO JUNE 1986 TO DETERMINE THE NATURE AND EXTENT OF THE THREAT PRESENTED BY THE RELEASE AND TO



EVALUATE PROPOSED REMEDIES AT THE SITE.

   INITIAL SCREENING

THE FOLLOWING SEVEN ALTERNATIVES WERE DEVELOPED IN THE FS REPORT FOR CONSIDERATION:

• NO ACTION

• AIR STRIPPING

• AIR STRIPPING PLUS AIR EMISSIONS TREATMENT

• ACTIVATED CARBON TREATMENT

• AIR STRIPPING PLUS ACTIVATED CARBON

• AIR STRIPPING PLUS ACTIVATED CARBON PLUS AIR EMISSIONS TREATMENT

• EXPANSION OF SURFACE WATER TREATMENT PLANT.

THESE ALTERNATIVES WERE INITIALLY SCREENED USING THE BROAD CRITERIA SPECIFIED IN SECTION 300.68 (G)(1),
(2), AND (3) OF THE NATIONAL OIL AND HAZARDOUS SUBSTANCES POLLUTION CONTINGENCY PLAN (NCP):

                   (1) COST;
                   (2) ACCEPTABLE ENGINEERING PRACTICES; AND
                   (3) EFFECTIVENESS.

TWO OF THE SEVEN ALTERNATIVES WERE ELIMINATED DURING INITIAL SCREENING.  THE TWO ALTERNATIVES INCLUDED
AIR EMISSIONS TREATMENT AS PART OF THE REMEDY.  VOLATILE EMISSIONS EXPECTED FROM AIR STRIPPING ARE LESS
THAN THOSE REQUIRING TREATMENT AS SPECIFIED BY STATE OF CONNECTICUT REGULATIONS BY APPROXIMATELY ONE
ORDER OF MAGNITUDE (SEE APPENDIX A TO THE FS REPORT).  THE TWO ALTERNATIVES WERE SCREENED OUT ON THE
BASES OF ACCEPTABLE ENGINEERING PRACTICES AND COSTS.  THESE ALTERNATIVES DO NOT MEET THE ACCEPTABLE
ENGINEERING CRITERION SINCE AIR EMISSIONS DO NOT REQUIRE TREATMENT TO MEET PUBLIC HEALTH AND
ENVIRONMENTAL OBJECTIVES. IN ADDITION, THE EXTRA COST OF AIR EMISSIONS TREATMENT IS NOT JUSTIFIABLE WHERE
THE TREATMENT DOES NOT PROVIDE SIGNIFICANTLY GREATER PROTECTION.

   DETAILED EVALUATION

THE REMAINING FIVE ALTERNATIVES WERE ANALYZED IN DETAIL CONSISTENT WITH THE SIX (I-VI) EVALUATION
CRITERIA IN SECTION 300.68(H)(2) OF THE NCP.  IN GENERAL THESE CRITERIA COVER THE FOLLOWING EVALUATION
FACTORS:

                  (I) REFINEMENT AND SPECIFICATION OF THE ALTERNATIVE IN DETAIL.

                 (II) DETAILED COST ESTIMATION.

                (III) ENGINEERING IMPLEMENTATION, RELIABILITY, AND CONSTRUCTABILITY.

                 (IV) AN ASSESSMENT OF THE EXTENT TO WHICH THE ALTERNATIVE IS EXPECTED TO EFFECTIVELY
                      PREVENT, MITIGATE, OR MINIMIZE THREATS TO, AND PROVIDE ADEQUATE PROTECTION OF
                      PUBLIC HEALTH AND WELFARE AND THE ENVIRONMENT.

                  (V) RECYCLABILITY OF WASTE AND APPLICATION OF INNOVATIVE, OR ALTERNATIVE TECHNOLOGIES.

                 (VI) ADVERSE ENVIRONMENTAL IMPACTS.

FURTHER DISCUSSION OF THESE CRITERIA IS PRESENTED IN THE NCP.  THE ABOVE CRITERIA WERE CONSIDERED FOR
ANALYSIS UNDER THE FOLLOWING SECTIONS OR HEADINGS IN THE FS:

                  (I): SECTION 3.

                 (II): COST EVALUATION.

                (III): TECHNICAL EVALUATION.

                 (IV): PUBLIC HEALTH EVALUATION AND INSTITUTIONAL EVALUATION.



                  (V): THE CONTAMINANTS DETECTED AT THE SITE ARE NOT REUSABLE OR RECYCLABLE.  NO
                       INNOVATIVE, OR ALTERNATIVE TECHNOLOGIES WERE IDENTIFIED FOR THE FIRST OPERABLE
                       UNIT. THEREFORE, IT WAS INAPPROPRIATE TO CONSIDER CRITERION (V) IN THE DETAILED
                       ANALYSIS OF ALTERNATIVES.

                 (VI): ENVIRONMENTAL IMPACT EVALUATION. FOR THE PURPOSE OF THIS DOCUMENT, CRITERION
                       (VI) WILL BE CONSIDERED TOGETHER WITH INFORMATION RELATING TO CRITERION (IV) UNDER
                       THE HEADING OF PUBLIC HEALTH AND ENVIRONMENTAL CONCERNS.

A SUMMARY OF THE RESULTS OF THE DETAILED EVALUATION OF ALTERNATIVES FOLLOWS BELOW.

DESCRIPTION OF ALTERNATIVES  (SS300.68(H)(2)(I))

NO ACTION (ALTERNATIVE 1)

THE NO ACTION ALTERNATIVE WOULD INVOLVE NO NEW TREATMENT FACILITIES. THE PRESENT REDWOOD SLAT TOWER
AERATOR ON LAYNE 2 WOULD REMAIN IN OPERATION AS WELL AS THE CONVENTIONAL WATER TREATMENT SYSTEM
(CHLORINATION, FLUORIDATION ETC.).  THE PACKED TOWER AIR STRIPPER ON LAYNE 1 WOULD NOT BE BROUGHT INTO
SERVICE.  THE CURRENT SAMPLING AND ANALYSIS PROGRAM WOULD BE EXPANDED TO INCLUDE APPROXIMATELY SEVEN
MONITORING WELLS LOCATED IN THE UNCONFINED AQUIFER ON THE EASTERN SIDE OF THE NORWALK RIVER. MONITORING
CHEMICAL CONTAMINANTS (MOSTLY VOLATILE ORGANICS) ON THE EAST SIDE OF THE RIVER WOULD ALLOW FOR EARLY
DETECTION OF POSSIBLE DETERIORATION IN THE WATER PRODUCING AQUIFER; HENCE, IT WOULD PROVIDE TIME TO TAKE
CORRECTIVE ACTION AT THE WELL FIELD.

AIR STRIPPING (ALTERNATIVE 2)

FOR THIS ALTERNATIVE THE STRIPPER ON LAYNE 1 WOULD BE BROUGHT INTO SERVICE.  THIS STRIPPER HAS BEEN
DESIGNED AND IT IS GUARANTEED TO REMOVE 99% OF THE CHLORINATED HYDROCARBONS (E.G. TCE) AND 98% OF THE
MONOCYCLIC AROMATICS (E.G. BENZENE) IN THE GROUNDWATER UP TO 600 PPB (THE HISTORICAL MAXIMUM TCE
CONCENTRATION DETECTED).  AS PART OF THE FS, THE AIR STRIPPER'S DESIGN SPECIFICATIONS WERE REVIEWED TO
CONFIRM THE 99% EFFICIENCY RATING GIVEN BY THE MANUFACTURER.  THE AIR STRIPPER IS CAPABLE OF TREATING
WATER FROM ANY OF THE FOUR PRODUCTION WELLS.  THE WATER DISTRIBUTION SYSTEM DEMAND FOR WELL WATER IS LESS
THAN THE RATED CAPACITY OF THE PRODUCTION WELLS; HENCE, THE STRIPPER MAY NOT NEED TO OPERATE
CONTINUOUSLY.  TO ACCOMMODATE THE DISPARITY BETWEEN SYSTEM DEMAND AND PRODUCTION RATE, A LARGE HOLDING
TANK (750,000 GAL) HAS BEEN INSTALLED.  FOLLOWING INSTALLATION, CRACKS DEVELOPED IN THE TANK RENDERING IT
UNUSABLE AND THUS PREVENTING THE OPERATION OF THE AIR STRIPPER.  THE AIR STRIPPING ALTERNATIVE INCLUDES
THE HOLDING TANK REPAIR AND A MONITORING PROGRAM SIMILAR TO THE ONE FOR THE NO ACTION ALTERNATIVE WITH
ADDITIONAL TESTING OF THE TREATMENT SYSTEM'S PERFORMANCE.  AIR MONITORING IS ALSO INCLUDED IN ORDER TO
CONFIRM (OR NOT) THAT AIR EMISSIONS TREATMENT IS   NOT REQUIRED.

AIR STRIPPING PLUS ACTIVATED CARBON (ALTERNATIVE 3)

THIS ALTERNATIVE WOULD ADD AN ACTIVATED CARBON TREATMENT SYSTEM TO ALTERNATIVE 2.  THE CARBON TREATMENT
SYSTEM WOULD BE INSTALLED TO HANDLE TREATED WATER PUMPED FROM THE HOLDING TANK.  THE PRIMARY FUNCTION OF
THE ACTIVATED CARBON SYSTEM WOULD BE TO PROVIDE A SAFETY BACKUP TO ACCOMMODATE POTENTIAL FUTURE
CONTAMINANT EXCURSIONS WHERE THE CONCENTRATIONS OF TCE MAY EXCEED 600 PPB, WHICH IS THE DESIGNED
PERFORMANCE LIMIT FOR THE NEW AIR STRIPPER. TO SATISFY DESIGN CRITERIA FOR THE SYSTEM CHARACTERISTICS AT
THE KELLOGG-DEERING WELL FIELD, SIX 12-FOOT-DIAMETER VESSELS WITH 12-FOOT-DEEP CARBON BEDS WOULD BE
REQUIRED.  THIS ALTERNATIVE WOULD ALSO INCLUDE A MONITORING PROGRAM AS DISCUSSED IN ALTERNATIVE 2.

EXPAND SURFACE WATER TREATMENT SYSTEM (ALTERNATIVE 4)

THIS ALTERNATIVE ADDRESSES THE OPTION OF INSTALLING ADDITIONAL SURFACE WATER TREATMENT CAPACITY IN AN
AMOUNT SUFFICIENT TO REPLACE THE SYSTEM DEMAND PROVIDED BY THE KELLOGG-DEERING WELL FIELD.  TO ACCOMPLISH
THIS ALTERNATIVE, A NEW WATER TREATMENT PLANT FUNCTIONALLY EQUIVALENT TO THE PRESENT SURFACE TREATMENT
PLANT WOULD BE REQUIRED.  THIS SYSTEM WOULD UTILIZE CONVENTIONAL WATER TREATMENT TECHNOLOGIES LIKE
CHLORINATION, SAND FILTRATION, AND OTHER TYPICAL TREATMENT TECHNOLOGIES.  TO INSTALL A NEW SURFACE WATER
TREATMENT PLANT, A NEW INFLUENT SUPPLY LINE WOULD HAVE TO BE BUILT FROM THE RESERVOIR SYSTEM TO THE
PLANT. SIMILARLY, A NEW TREATED WATER SUPPLY CONNECTION WOULD HAVE TO BE INSTALLED FROM THE NEW TREATMENT
PLANT TO THE EXISTING SURFACE WATER TREATMENT FACILITY.  THE EXISTING RESERVOIR SAFE YIELD IS 5.25 MGD. 
THE DAILY PRODUCTION OF THE EXISTING SURFACE WATER SYSTEM IN 1984 WAS NEAR THIS CAPACITY (APPROXIMATELY
5.10 MGD).  THE EVALUATION OF WELL FIELD PRODUCTION INDICATES THAT THE SAFE YIELD OF THE RESERVOIR WOULD
BE EXCEEDED IF A NEW SURFACE WATER TREATMENT PLANT WERE CONSTRUCTED OR THE EXISTING PLANT EXPANDED.



ACTIVATED CARBON TREATMENT (ALTERNATIVE 5)

UNDER THIS ALTERNATIVE AN ACTIVATED CARBON TREATMENT SYSTEM WOULD BE USED EXCLUSIVELY TO REMOVE
CONTAMINANTS FROM THE GROUNDWATER (I.E. NEITHER THE STRIPPER ON LAYNE 1 OR THE AERATOR ON LAYNE 2 WOULD
BE USED).  DISCHARGES FROM ALL WELLS WOULD BE ROUTED TO A SERIES OF ACTIVATED CARBON FILTRATION COLUMNS.
TO SATISFY DESIGN CRITERIA FOR THE SYSTEM CHARACTERISTICS AT THE WELL FIELD, TWELVE 12-FOOT-DIAMETER
VESSELS WITH 12-FOOT-DEEP CARBON BEDS WOULD BE REQUIRED.   A MONITORING PROGRAM WOULD ALSO BE PART OF
THIS ALTERNATIVE.

COST EVALUATION  (SS300.68(H)(2)(II))

COST SUMMARIES, INCLUDING PRESENT WORTH ANALYSIS, FOR THE FIVE ALTERNATIVES ARE SHOWN IN TABLE 2. 
PRESENT WORTH CALCULATIONS FOR FUTURE COSTS ARE BASED ON A 10% DISCOUNT RATE.  FUTURE COSTS WOULD BE
INCURRED PRIMARILY IN THE OPERATION AND MAINTENANCE OF THE REMEDY FOR AN ASSUMED 30 YEAR PERIOD FOLLOWING
REMEDIAL CONSTRUCTION.  BASED ON PRESENT WORTH ANALYSIS, ALTERNATIVES 1 AND 2 HAVE THE LOWEST COSTS AMONG
THE ALTERNATIVES.  THE COST FOR ALTERNATIVES 1 AND 2 ARE OF THE SAME ORDER OF MAGNITUDE. ALTERNATIVES 3,
4, AND 5 HAVE COSTS ONE ORDER OF MAGNITUDE HIGHER THAN ALTERNATIVES 1 AND 2.  ALTERNATIVE 4 IS THE MOST
EXPENSIVE FOLLOWED BY 5 AND THE 3.

TECHNICAL EVALUATION  (SS300.68(H)(2)(III))

ALTERNATIVE 1 - SINCE THERE ARE NO NEW TREATMENT FACILITIES AS PART OF THIS ALTERNATIVE THERE ARE NO
TECHNICAL FACTORS TO EVALUATE. THE ONLY ISSUE TO CONSIDER IS THE LOCATION OF MONITORING WELLS ON THE EAST
SIDE OF THE RIVER.  SOME OF THESE WELLS MIGHT NEED TO BE RELOCATED DUE TO THE POTENTIAL CONSTRUCTION OF
ROUTE 7.  THE SAME IS TRUE OF ALL ALTERNATIVES INVOLVING MONITORING.
ALTERNATIVE 2 - AIR STRIPPING HAS BEEN WIDELY USED AT SUPERFUND SITES AS WELL AS IN INDUSTRY; THUS, IT
CAN BE CONCLUDED THAT THIS ALTERNATIVE IS RELIABLE AND EASY TO IMPLEMENT.  AS THE AIR STRIPPER IS ALREADY
IN PLACE NO CONSTRUCTION PROBLEMS ARE EXPECTED.

ALTERNATIVE 3 - AS DISCUSSED FOR ALTERNATIVE 2 AIR STRIPPING IS A VERY RELIABLE PROCESS WITH PROVEN
PERFORMANCE.  THE SAME CAN BE SAID FOR ACTIVATED CARBON TREATMENT AS IT IS COMMONLY USED. NO INSTALLATION
PROBLEMS ARE EXPECTED.

ALTERNATIVE 4 - SINCE THE SAFE YIELD OF THE RESERVOIR SYSTEM WOULD BE EXCEEDED IF THIS ALTERNATIVE IS
IMPLEMENTED, THE ALTERNATIVE IS UNRELIABLE.

ALTERNATIVE 5 - SEE ALTERNATIVE 3 EVALUATION OF ACTIVATED CARBON TREATMENT.

PUBLIC HEALTH AND ENVIRONMENTAL CONCERNS  (300.68(H)(2)(IV)&(VI))

THE FOLLOWING WERE CONSIDERED AS PART OF THE PUBLIC HEALTH AND ENVIRONMENTAL CONCERNS EVALUATION:

               A. CARCINOGENIC RISK

               B. CERCLA COMPLIANCE WITH OTHER ENVIRONMENTAL STATUTES AND EXPECTED ADVERSE ENVIRONMENTAL
                  IMPACTS.

A. CARCINOGENIC RISK

THE INCREMENTAL CARCINOGENIC RISK FOR THE FIVE ALTERNATIVES IS LISTED IN TABLE 3.  THIS TABLE SHOWS THE
ADDED RISKS ASSOCIATED WITH THE CHEMICALS DETECTED AT THE WELL FIELD WHICH ARE EITHER HUMAN CARCINOGENS
OR PROBABLE HUMAN CARCINOGENS (I.E. TCE, DCM, AND BENZENE).  THE TABLE LISTS GROUNDWATER RISKS AFTER
TREATMENT BY EACH OF THE METHODS DESCRIBED IN THE FIVE ALTERNATIVES.  SURFACE WATER SUPPLIES (ALTERNATIVE
4) ARE NOT IMPACTED BY THE CONTAMINATION AT THE SITE; THEREFORE, THEY WERE NOT CONSIDERED IN THIS
ANALYSIS.

ALTERNATIVE 4 EXHIBITS THE LOWEST INCREMENTAL CARCINOGENIC RISK; HOWEVER IT HAS BEEN STATED THAT THIS
ALTERNATIVE IS TECHNICALLY UNFEASIBLE.  THE REMAINING ALTERNATIVES CAN BE RANKED IN ORDER OF INCREASING
RISK AS FOLLOWS: 3 LT 2 LT 5 LT 1.  THE REDUCTION IN CANCER RISK ACHIEVED BY ALTERNATIVE 3 IS ONE ORDER
OF MAGNITUDE BETTER THAN 2 WHICH IS IN TURN ONE ORDER OF MAGNITUDE BETTER THAN 5 AND 1.

CONTAMINANT CONCENTRATIONS AT THE WELL FIELD ARE EXPECTED TO INCREASE TEN FOLD OVER A PERIOD OF THIRTY
YEARS.  CARCINOGENIC RISKS WOULD INCREASE BY ONE ORDER OF MAGNITUDE IF THE CONCENTRATIONS AT THE WELL
FIELD INDEED BECOME TEN TIMES HIGHER.



B. CERCLA COMPLIANCE WITH OTHER ENVIRONMENTAL STATUTES AND EXPECTED ADVERSE ENVIRONMENTAL IMPACTS.

THE NCP STATES THAT AS PART OF THE DETAILED EVALUATION OF ALTERNATIVES, THE ALTERNATIVES SHALL BE
EVALUATED IN TERMS OF WHETHER THEY ATTAIN OR EXCEED APPLICABLE, RELEVANT, AND APPROPRIATE REQUIREMENTS
(ARARS).  WITH RESPECT TO THIS SITE, NO SUCH ARARS WERE IDENTIFIED.  NEVERTHELESS, THE NCP ALSO STATES
THAT RELEVANT FEDERAL CRITERIA, ADVISORIES, AND GUIDANCE AND STATE STANDARDS SHALL BE CONSIDERED DURING
THE EVALUATION PROCESS.  FOR THIS SITE, THESE INCLUDE:

• CONNECTICUT AIR HAZARD LIMITING VALUES

• CONNECTICUT DRINKING WATER REGULATIONS

• NATIONAL DRINKING WATER ADVISORY COUNCIL (NDWAC) RECOMMENDATIONS

• PROPOSED MAXIMUM CONTAMINANT LEVEL (PMCL), RECOMMENDED MCL (RMCL), AND PROPOSED-RECOMMENDED  
MCL (PRMCL)

• SUGGESTED ADJUSTED ACCEPTABLE DAILY INTAKE (AADI). CONNECTICUT AIR HAZARD LIMITING VALUES
APPLY ONLY TO ALTERNATIVES 1, 2, AND 3 AS THESE ARE THE ONES INVOLVING AIR CONTAMINANT
EMISSIONS.  AS MENTIONED BEFORE, VOLATILE ORGANIC EMISSIONS EXPECTED ARE LESS THAN THOSE
REQUIRING TREATMENT AS SPECIFIED BY STATE OF CONNECTICUT GUIDELINES.

THE NATIONAL DRINKING WATER ADVISORY COUNCIL (NDWAC) RECOMMENDS, AS A HEALTH GOAL FOR CARCINOGENS, A RISK
LEVEL OF 10(-6); NEVERTHELESS THE NDWAC STATES THAT 10(-5) WOULD BE AN APPROPRIATE TARGET TO STRIVE FOR
AS AN UPPER LIMIT FOR RISK.

FEDERAL AND STATE DRINKING WATER GUIDELINES ARE SHOWN IN TABLE 4. ANALYSIS FOR CERCLA COMPLIANCE WITH
OTHER ENVIRONMENTAL STATUTES WAS BASED ON CURRENT SITE CONDITIONS.  THE RMCL FOR CARCINOGENS OR SUSPECTED
CARCINOGENS IS ZERO; THEREFORE NO ALTERNATIVE (EXCEPT 4) MEETS THE RMCL WHEN CONSIDERING WELL FIELD
CONTAMINANTS.

ALTERNATIVE 1 FAILS TO MEET PMCL FOR TCE.  IT SATISFIES ALL OTHER GUIDELINES.  ADVERSE ENVIRONMENTAL
IMPACTS OTHER THAN THE CURRENT GROUNDWATER CONTAMINATION ARE NOT ANTICIPATED UNDER THE NO ACTION
ALTERNATIVE.  NO EVIDENCE OF IMPACT ON SURFACE WATER BODIES IS EVIDENT.  BENTHIC AND AQUATIC ORGANISMS DO
NOT APPEAR TO BE AT RISK IN EITHER THE SITE OR THE STUDY AREA EAST OF THE SITE.

ALTERNATIVE 2 MEETS ALL GUIDELINES.  ADVERSE ENVIRONMENTAL IMPACTS ARE NOT ANTICIPATED UNDER PRESENT AND
PROJECTED LONG TERM SITE CONDITIONS.  AN ANALYSIS OF CONTAMINANT RELEASE AS A RESULT OF VOLATILE CHEMICAL
EMISSIONS FROM THE AIR STRIPPER INDICATES THAT AMBIENT AIR CONCENTRATIONS WILL NOT EXCEED APPLICABLE
STATE GUIDELINES (SEE APPENDIX A TO THE FS REPORT).

ALTERNATIVE 3 MEETS OR EXCEEDS AVAILABLE STANDARDS.  THE EXPECTED IMPACTS FROM THIS ALTERNATIVE ARE THE
SAME AS FOR ALTERNATIVES 1 AND 2.

ALTERNATIVE 4 MEETS ALL STANDARDS.  THE ADVERSE ENVIRONMENTAL IMPACTS ASSOCIATED WITH THIS OPTION ARE
RELATED TO THE DESTRUCTION OF HABITAT.  APPROXIMATELY 32 ACRES OF HABITAT WOULD BE DESTROYED AS PART OF
THE REQUIRED CONSTRUCTION.  THE CONSTRUCTION OF THE NEW PLANT, HOWEVER, IS NOT EXPECTED TO HAVE AN
APPRECIABLE IMPACT ON NATIVE SPECIES OF ANIMALS.  IT IS NOT BELIEVED THAT ANY ENDANGERED SPECIES EXIST IN
THE AREA.

ALTERNATIVE 5 FAILS TO MEET PMCL FOR TCE, BUT SATISFIES ALL OTHER GUIDELINES.  THE EXPECTED IMPACTS UNDER
THIS ALTERNATIVE ARE THE SAME AS FOR ALTERNATIVE 1.

NONE OF THE FIVE ALTERNATIVES WOULD HAVE ANY IMPACT ON THE 100 YEAR FLOOD PLAIN OF THE NORWALK RIVER.

INNOVATIVE AND ALTERNATIVE TECHNOLOGIES (300.68(H)(2)(V))

AS MENTIONED BEFORE, IT WAS INAPPROPRIATE TO CONSIDER THIS CRITERION IN THE DETAILED ANALYSIS OF
ALTERNATIVES FOR THE FIRST OPERABLE UNIT OF THE KELLOGG-DEERING WELL FIELD SITE.

ADDITIONAL DATA

THE TIME REQUIRED TO IMPLEMENT EACH ALTERNATIVE IS PRESENTED IN TABLE 5.  THE NO ACTION ALTERNATIVE IS
ESSENTIALLY IN PLACE WITH THE EXCEPTION OF THE IMPLEMENTATION OF AN EXPANDED MONITORING PLAN.  THE TIME
NEEDED TO IMPLEMENT SUCH PLAN IS EXPECTED TO BE MINIMAL. ALTERNATIVE 2 CAN BE IMPLEMENTED IN TWELVE WEEKS
AS ONLY REPAIRS ARE NEEDED TO BRING THE SYSTEM INTO OPERATION.  ALTERNATIVES 3, 4, AND 5 WOULD TAKE



LONGER AS DESIGN, BIDDING, AND CONSTRUCTION WOULD BE REQUIRED.  ALTERNATIVES 4 AND 5 WOULD TAKE OVER A
YEAR TO IMPLEMENT WHILE ALTERNATIVE 3 WOULD TAKE 36 TO 44 WEEKS.

COMMUNITY RELATIONS (SEE APPENDIX II)

#OEL
CONSISTENCY WITH OTHER ENVIRONMENTAL REQUIREMENTS

CONSISTENCY WITH OTHER ENVIRONMENTAL REQUIREMENTS IS DISCUSSED IN THE DETAILED ANALYSIS OF ALTERNATIVES
SECTION ABOVE.

#RA
RECOMMENDED ALTERNATIVE

SECTION 300.68 (I) OF THE NCP STATES THAT THE APPROPRIATE EXTENT OF REMEDY SHOULD BE DETERMINED BY THE
LEAD AGENCY'S SELECTION OF A COST-EFFECTIVE REMEDIAL ALTERNATIVE WHICH EFFECTIVELY MITIGATES AND
MINIMIZES THREATS TO AND PROVIDES ADEQUATE PROTECTION OF PUBLIC HEALTH AND WELFARE AND THE ENVIRONMENT. 
CONSISTENT WITH THE NCP AND BASED ON THE EVALUATION OF COST AND EFFECTIVENESS OF EACH ALTERNATIVE, THE
COMMENTS RECEIVED FROM THE PUBLIC AND THE CONNECTICUT DEPARTMENT OF HEALTH SERVICES, ALTERNATIVE 2 HAS
BEEN DETERMINED TO BE THE COST-EFFECTIVE AND MOST ENVIRONMENTALLY SOUND ALTERNATIVE.

THE RECOMMENDED ALTERNATIVE IS CONSIDERED AN OPERABLE UNIT REMEDIAL ACTION CONSISTENT WITH THE NCP AND
EPA POLICY.  THIS OPERABLE UNIT REMEDIAL ACTION FOR AIR STRIPPING TREATMENT OF WELL FIELD GROUNDWATER IS
APPROPRIATE IN ORDER TO ASSURE A RELIABLE SUPPLY OF SAFE, POTABLE WATER TO THE PUBLIC DEPENDENT ON THE
WELL FIELD.  THE RECOMMENDED ALTERNATIVE PROVIDES FOR PACKED TOWER AERATION TREATMENT FOR 1,750 GPM OF
CONTAMINATED GROUNDWATER. THE TREATMENT SYSTEM WILL BE 99% EFFICIENT IN THE REMOVAL OF TCE, THE
CONTAMINANT OF MOST CONCERN.  THE UNIT'S REMOVAL EFFICIENCY WILL PROVIDE WATER AT THE 10(-6) INCREMENTAL
LIFETIME CANCER  RISK LEVEL.  THE ALTERNATIVE SATISFIES ALL APPROPRIATE FEDERAL AND STATE CRITERIA AND
STANDARDS FOR THE CONTAMINANTS DETECTED AT THE WELL FIELD.  IN ADDITION, THE ALTERNATIVE REQUIRES PROPER
MONITORING OF BOTH THE TREATMENT SYSTEM'S PERFORMANCE AND THE MIGRATION OF CONTAMINANTS TOWARD THE WELL
FIELD.

THE DIRECT CAPITAL COSTS FOR THE RECOMMENDED ALTERNATIVE ARE $69,751.  THESE COSTS DO NOT INCLUDE DESIGN
AND INSTALLATION OF THE AIR STRIPPING UNIT AS THE NFTD HAS ALREADY INCURRED SUCH EXPENSES. THEY INCLUDE
REPAIRS NECESSARY IN ORDER TO BRING THE AIR STRIPPER INTO OPERATION, AND CAPITAL COSTS ASSOCIATED WITH
THE MONITORING PROGRAM.  ANNUAL OPERATING AND MAINTENANCE (O&M) COSTS ARE $52,836. OF THIS AMOUNT,
$19,580 CORRESPOND TO THE REQUIRED MONITORING PROGRAM.  THE REMAINING O&M COSTS REPRESENT THE EXPECTED
REPAIRS NEEDED FOR THE STORAGE TANK AFTER FIFTEEN YEARS OF OPERATION. THE PRESENT WORTH COST OF THE
RECOMMENDED ALTERNATIVE IS $263,000.

THE RECOMMENDED ALTERNATIVE IS TECHNICALLY FEASIBLE, PROVIDES ADEQUATE PUBLIC HEALTH PROTECTION (I.E.
SATISFIES ALL GUIDELINES), AND HAS LOW ENVIRONMENTAL IMPACT.  IT ACHIEVES THESE GOALS AT A PRESENT WORTH
COST OF $263,000.  TABLE 6 SUMMARIZES, FOR COMPARISON, THE DETAILED ANALYSIS OF ALTERNATIVES.  BELOW IS A
BRIEF DISCUSSION OF WHY THE OTHER ALTERNATIVES WERE NOT RECOMMENDED.

ALTERNATIVE 1 IS TECHNICALLY FEASIBLE, HAS LOW ENVIRONMENTAL IMPACT AND COSTS ESSENTIALLY THE SAME AS THE
RECOMMENDED ALTERNATIVE. HOWEVER, IT DOES NOT PROVIDE ADEQUATE PUBLIC HEALTH PROTECTION AND FAILS TO
CONSIDER PROJECTED INCREASES IN CONTAMINANT CONCENTRATIONS AT THE WELL FIELD.

ALTERNATIVE 3 IS TECHNICALLY FEASIBLE, HAS LOW ENVIRONMENTAL IMPACT AND EXCEEDS AVAILABLE GUIDELINES TO
PROTECT PUBLIC HEALTH. HOWEVER, THE COST OF THIS ALTERNATIVE IS WELL OVER 10 TIMES THE COST OF THE
RECOMMENDED ONE.

ALTERNATIVE 4 PROVIDES ADEQUATE PUBLIC HEALTH PROTECTION, BUT IT IS TECHNICALLY UNRELIABLE.  IN ADDITION
ITS COSTS EXCEED THOSE OF ALTERNATIVE 2 BY SEVERAL MILLION DOLLARS, AND IT HAS SOME NEGATIVE
ENVIRONMENTAL IMPACTS ASSOCIATED WITH IT.

ALTERNATIVE 5 IS TECHNICALLY FEASIBLE AND HAS LOW ENVIRONMENTAL IMPACT.  HOWEVER, IT FAILS TO PROVIDE
ADEQUATE PUBLIC HEALTH PROTECTION AND ITS COSTS ARE ALSO OVER 10 TIMES THOSE OF ALTERNATIVE 2.

FOR THE REASONS LISTED ABOVE, ALTERNATIVES 1,3,4, AND 5 HAVE NOT BEEN RECOMMENDED.



#OM
OPERATION AND MAINTENANCE

THE PROJECTED O&M ACTIVITIES REQUIRED TO ENSURE THE EFFECTIVENESS OF THE REMEDY INCLUDE A MONITORING
PROGRAM, REPAIRS TO THE STORAGE TANK, AND PERIODIC INSPECTIONS OF THE AIR STRIPPING UNIT. THE ON-SITE
MONITORING PROGRAM WILL CONSIST OF THE FOLLOWING:

   A) DAILY MONITORING OF RAW AND AIR STRIPPED WATER DURING THE FIRST WEEK OF OPERATION.  IF THE UNIT
      PROVES TO BE PERFORMING ADEQUATELY IT WILL BE USED FOR PUBLIC WATER SUPPLY.  ADEQUATE PERFORMANCE
      IMPLIES COMPLIANCE WITH THE AVAILABLE FEDERAL AND STATE CRITERIA AND STANDARDS.
   B) AFTER (A) IS COMPLETED, WEEKLY MONITORING OF RAW AND TREATED WATER FOR A PERIOD OF THREE MONTHS
      WILL BE CONDUCTED.  AT THE END OF THAT PERIOD THE MONITORING PROGRAM WILL BE EVALUATED TO DETERMINE
      THE NEED TO CONTINUE MONITORING ON A WEEKLY BASIS.  MONTHLY SAMPLINGS SHOULD BE EXPECTED FOR THE
      FIRST YEAR OF OPERATION.
   C) QUARTERLY SAMPLING OF THE PRODUCTION WELLS NOT IN USE FOR PUBLIC WATER SUPPLY.  IF IN USE, WEEKLY
      SAMPLING WILL BE REQUIRED. IT IS REQUIRED THAT ANY WELL WATER USED FOR PUBLIC WATER SUPPLY IS FIRST
      TREATED BY THE AIR STRIPPER ON LAYNE 1.  EXCEPTIONS TO THIS REQUIREMENT MUST BE APPROVED, PRIOR TO
      IMPLEMENTATION, BY THE EPA.  ANY WATER USED FOR PUBLIC SUPPLY MUST SATISFY AVAILABLE FEDERAL AND
      STATE CRITERIA AND STANDARDS.
   D) YEARLY INSPECTIONS OF THE AIR STRIPPER UNIT TO ENSURE PROPER FUNCTIONING.
   E) DURING TRIAL AND OPERATION OF THE AIR STRIPPER, STACK AND/OR AMBIENT AIR MONITORING WILL BE
      REQUIRED TO VERIFY THAT EMISSIONS ARE NOT VIOLATING APPLICABLE STANDARDS OR GUIDELINES AND ARE NOT
      CAUSING ANY THREAT TO PUBLIC HEALTH.

THE OFF-SITE MONITORING PROGRAM INCLUDES QUARTERLY SAMPLINGS OF SEVEN MONITORING WELLS ON THE EAST SIDE
OF THE RIVER.  MONITORING WILL ALLOW FOR EARLY DETECTION OF POSSIBLE DETERIORATION OF THE WATER PRODUCING
AQUIFER.  SUCH EARLY DETECTION WILL GIVE APPROPRIATE TIME TO TAKE ANY NEEDED CORRECTIVE ACTION AT THE
WELL FIELD.  THE WELLS TO BE MONITORED ARE 6M, 6D, K2A, K2B, K-8(OR MW-3), 15, AND 15R AS SHOWN IN FIGURE
3-1 OF THE RI.  SOME OF THESE MAY HAVE TO BE RELOCATED DUE TO CONSTRUCTION OF ROUTE 7.  COORDINATION WITH
THE CONNECTICUT DEPARTMENT OF TRANSPORTATION WILL BE REQUIRED.  IN ADDITION, MONTHLY MONITORING AT FOUR
POINTS IN THE DISTRIBUTION SYSTEM TO BE APPROVED BY THE EPA WILL BE REQUIRED FOR THE FIRST THREE MONTHS
OF OPERATION.  NEED FOR ADDITIONAL MONITORING WILL BE EVALUATED AT THE END OF THAT PERIOD.

IT IS EXPECTED THAT THE STORAGE TANK WILL REQUIRE ADDITIONAL REPAIRS AFTER FIFTEEN YEARS OF OPERATION.

PRIOR TO THE OPERATION OF THE STRIPPER, THE AIR STRIPPER UNIT MUST BE APPROVED BY THE CONNECTICUT
DEPARTMENT OF HEALTH SERVICES.

IT IS ANTICIPATED THAT ALL O&M ACTIVITIES WILL BE CONDUCTED BY THE NFTD UNDER AN APPROPRIATE AGREEMENT
WITH THE EPA TO BE PREPARED IN COORDINATION WITH THIS DOCUMENT.  THE ESTIMATED ANNUAL O&M COSTS ARE
$52,836 FOR A PERIOD OF THIRTY YEARS.

#FA
FUTURE ACTIONS

ADDITIONAL STUDIES WILL BE REQUIRED AT THE SITE AS PART OF THE SECOND OPERABLE UNIT.  SUCH STUDIES WILL
SERVE TO FURTHER CHARACTERIZE AND/OR IDENTIFY POTENTIAL SOURCE AREAS AND TO GATHER SUFFICIENT INFORMATION
TO DETERMINE THE NECESSITY FOR AND PROPOSED EXTENT OF REMEDIAL ACTION TO ADDRESS SUCH SOURCE AREAS.



#TMA
TABLES, MEMORANDA, ATTACHMENTS

                                  APPENDIX II
                              COMMUNITY RELATIONS

                        KELLOGG-DEERING WELL FIELD SITE
                              NORWALK, CONNECTICUT
#CR
COMMUNITY RELATIONS

COMMUNITY INTEREST IN THE KELLOGG-DEERING SITE BEGAN IN 1975 WHEN CONTAMINATION IN THE WELLS WAS FIRST
DETECTED.  PUBLIC INTEREST BEGAN TO INCREASE IN SEPTEMBER 1983 WHEN THE KELLOGG-DEERING SITE WAS LISTED
ON THE NATIONAL PRIORITIES LIST (NPL).  BY EARLY 1984, THE CONNECTICUT CITIZEN ACTION GROUP (CCAG), A
STATEWIDE ORGANIZATION INVOLVED IN CONSUMER ANO ENVIRONMENTAL ISSUES, BEGAN CONTACTING NORWALK RESIDENTS
TO ORGANIZE A GROUP OF CITIZENS, CALLED THE WATER FORCE, WITH CONCERNS ABOUT THE WELL FIELD
CONTAMINATION.  ON JULY 11, 1984 THE EPA HELD A PUBLIC MEETING TO DISCUSS THE RAMP FOR THE SITE. 
APPROXIMATELY 65 RESIDENTS ATTENDED, INCLUDING MEMBERS OF THE WATERFORCE.  SINCE THE SUMMER OF 1984
LITTLE PUBLIC ACTION HAS OCCURRED AT THE SITE.

A PUBLIC MEETING TO DESCRIBE THE RI AND TO RESPOND TO CITIZENS' QUESTIONS WAS HELD ON MAY 22, 1986 AT THE
NORWALK PUBLIC LIBRARY. APPROXIMATELY 30 PERSONS ATTENDED, INCLUDING CITIZENS, POTENTIALLY RESPONSIBLE
PARTIES, ANO REPRESENTATIVES OF THE LOCAL WATER BOARD. A SECOND INFORMATIONAL MEETING WAS HELD ON JULY
17, 1986, AT THE SAME LOCATION, TO DISCUSS THE FS.  ON JULY 31, 1986 A PUBLIC HEARING WAS HELD AT THE
SAME LOCATION TO RECORD COMMENTS BY THE PUBLIC, INCLUDING POTENTIALLY RESPONSIBLE PARTIES.  COMMENTS WERE
GIVEN BY ONE PRIVATE CITIZEN AND BY THREE POTENTIALLY RESPONSIBLE PARTIES.  WRITTEN COMMENTS FROM SOME OF
THE SAME PARTIES AND ADDITIONAL PARTIES WERE RECEIVED DURING THE REMAINDER OF THE PUBLIC COMMENT PERIOD. 
THESE COMMENTS AND EPA'S RESPONSES ARE INCLUDED IN THE ATTACHED RESPONSIVENESS SUMMARY.  IN ADDITION, THE
COMMENTS ARE SUMMARIZED BELOW.  THE PUBLIC COMMENT PERIOD ON THE RI/FS WAS OPEN FROM JULY 17, 1986 TO
AUGUST 7, 1986.

THE STATE OF CONNECTICUT DEPARTMENT OF HEALTH SERVICES FAVORED PACKED TOWER AERATION, GAC FILTRATION, AND
AERATION WITH GAC FILTRATION RATHER THAN EXPANSION OF THE EXISTING CONVENTIONAL TREATMENT FACILITIES,
ACTIVATED CARBON TREATMENT MODULES, PRODUCTION WELL MANAGEMENT, AND PURCHASING FROM AN ADJOINING WATER
SUPPLY.  ONE POTENTIALLY RESPONSIBLE PARTY (PRP) STATED A PREFERENCE FOR FINAL IMPLEMENTATION OF THE
EXISTING AIR STRIPPER.  SEVERAL PRPS PROPOSED PURCHASING WATER FROM AN ADJOINING SUPPLY.  ONE PRP STATED
THAT AIR STRIPPING WITH ACTIVATED CARBON TREATMENT, SURFACE WATER TREATMENT EXPANSION, AND ACTIVATED
CARBON TREATMENT WERE MORE EXPENSIVE, BUT NOT MORE PROTECTIVE OF PUBLIC HEALTH, THAN AIR STRIPPING.  ONE
PRP STATED A PREFERENCE FOR FURTHER CONSIDERATION OF THE "NO ACTION" ALTERNATIVE.  SEVERAL PRPS OBJECTED
TO HAVING TWO OPERABLE UNITS, CITING THAT THIS WOULD NOT RESULT IN A COMPREHENSIVE, OVERALL SOLUTION.

A CITIZEN WAS CONCERNED THAT THERE MIGHT BE TECHNICAL OVERSIGHT IN THE AIR STRIPPER ALTERNATIVE
RECOMMENDATIONS.



#RS
                      COMMUNITY RELATIONS RESPONSIVENESS SUMMARY
                            KELLOGG-DEERING SUPERFUND SITE
                                 NORWALK, CONNECTICUT

                                     INTRODUCTION

THIS COMMUNITY RELATIONS RESPONSIVENESS SUMMARY FOR THE KELLOGG-DEERING SITE DOCUMENTS FOR THE PUBLIC
RECORD CONCERNS AND ISSUES RAISED DURING REMEDIAL PLANNING, COMMENTS RAISED DURING THE COMMENT PERIOD ON
THE REMEDIAL INVESTIGATION/FEASIBILITY STUDY, AND THE RESPONSES OF EPA TO THESE CONCERNS.

THE RESPONSIVENESS SUMMARY IS DIVIDED INTO THE FOLLOWING SECTIONS:

SECTION I      OVERVIEW.  THIS SECTION DISCUSSES THE SITE HISTORY AND EPA'S PROPOSED ALTERNATIVE FOR
               REMEDIAL ACTION.

SECTION II     BACKGROUND ON COMMUNITY INVOLVEMENT AND CONCERNS.  THIS SECTION PROVIDES A BRIEF HISTORY
               OF COMMUNITY INTEREST AND CONCERNS RAISED DURING REMEDIAL PLANNING ACTIVITIES AT THE
               KELLOGG-DEERING SITE.

SECTION III    SUMMARY OF MAJOR COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD AND THE EPA RESPONSES
               TO THE COMMENTS.  BOTH WRITTEN AND ORAL COMMENTS ON THE REMEDIAL INVESTIGATION/FEASIBILITY
               STUDY ARE PROVIDED.  EPA RESPONSES TO THESE MAJOR COMMENTS ARE ALSO PROVIDED.

SECTION IV     REMAINING CONCERNS.  THIS SECTION DESCRIBES REMAINING COMMUNITY CONCERNS THAT EPA SHOULD
               BE AWARE OF IN CONDUCTING THE REMEDIAL DESIGN AND REMEDIAL ACTION AT THE KELLOGG-DEERING
               SITE.

IN ADDITION TO THE ABOVE SECTIONS, ATTACHMENT A, INCLUDED AS PART OF THIS RESPONSIVENESS SUMMARY,
IDENTIFIES THE COMMUNITY RELATIONS ACTIVITIES CONDUCTED BY THE EPA DURING REMEDIAL RESPONSE ACTIVITIES AT
THE KELLOGG-DEERING SITE.
                                       OVERVIEW

THE KELLOGG-DEERING SITE IS A PUBLIC SUPPLY WELL FIELD LOCATED ALONG THE WESTERN BANK OF THE NORWALK
RIVER IN NORWALK, CONNECTICUT.  THE PRIMARY SOURCE OF WATER TO THE NORWALK FIRST TAXING DISTRICT (NFTD)
IS SURFACE WATER, HOWEVER, THE PRODUCTION WELLS CONTRIBUTE BETWEEN 15 AND 35 PERCENT OF THE NFTD WATER
SUPPLY.  THE PRIMARY ENVIRONMENTAL CONCERN AT THE KELLOGG-DEERING SITE IS THE CONTAMINATION OF
GROUNDWATER. TRICHLOROETHYLENE (TCE) WAS DISCOVERED IN THE GROUNDWATER AT THE WELL FIELD IN 1975. 
SUBSEQUENT INVESTIGATION REVEALED OTHER VOLATILE ORGANIC CONTAMINANTS IN THE GROUNDWATER.

THE REMEDIAL INVESTIGATION VERIFIED THAT THE SOURCE(S) OF CONTAMINATION ARE EAST OR NORTHEAST OF THE WELL
FIELD.  THE WATER TREATMENT AND DISTRIBUTION SYSTEM ARE NOW REFERRED TO AS OPERABLE UNIT #1.  THE
POTENTIAL SOURCE AREAS ARE TERMED OPERABLE UNIT #2.  RATHER THAN WAITING FOR ADDITIONAL INVESTIGATIVE
STUDIES TO FULLY DEFINE THE SOURCE AREA(S), A REMEDIAL INVESTIGATION (RI) AND A FEASIBILITY STUDY (FS)
WAS CONDUCTED TO EVALUATE REMEDIAL ALTERNATIVES FOR REDUCING CONTAMINANTS AT THE WELL FIELD.

THE ALTERNATIVES CONSIDERED INCLUDE:

• ALTERNATIVE 1 (NO ACTION)
• ALTERNATIVE 2 (AIR STRIPPING)
• ALTERNATIVE 3 (AIR STRIPPING PLUS ACTIVATED CARBON TREATMENT)
• ALTERNATIVE 4 (EXPAND SURFACE WATER TREATMENT SYSTEM)
• ALTERNATIVE 5 (ACTIVATED CARBON TREATMENT).

                               BACKGROUND ON COMMUNITY
                               INVOLVEMENT AND CONCERNS

COMMUNITY INTEREST IN THE KELLOGG-DEERING SITE BEGAN IN 1975 WHEN CONTAMINATION IN THE WELLS WAS FIRST
DETECTED.  FROM 1975 TO 1983, THE STATE AND PRIVATE PARTIES INVESTIGATED THE SITE EXTENSIVELY TO DEFINE
THE PROBLEM AND IDENTIFY SOURCES OF CONTAMINATION.  DURING THIS PERIOD, THE STATE HEALTH DEPARTMENT, THE
CITY HEALTH BOARD AND THE CITY TAXING DISTRICT WORKED TOGETHER TO COORDINATE PUBLIC INFORMATION FOR THE
COMMUNITY.  PUBLIC ATTENTION REGARDING THE SITE BEGAN TO INCREASE IN SEPTEMBER 1983 WHEN THE
KELLOGG-DEERING SITE WAS LISTED ON THE NATIONAL PRIORITIES LIST (NPL), MAKING IT ELIGIBLE TO RECEIVE
FUNDS FOR CLEANUP UNDER THE SUPERFUND LAW.  IN LATE 1983/EARLY 1984, A LOCAL GROUP OF CITIZENS KNOWN AS
THE WATERFORCE BECAME ACTIVE IN MONITORING THE EPA CLEANUP PLANS FOR THE SITE.  WHILE A NUMBER OF
DIFFERENT CONCERNS WERE EXPRESSED BY MEMBERS OF THE WATERFORCE AND OTHER RESIDENTS DURING THE REMEDIAL



PLANNING ACTIVITIES AT THE SITE, A MAJORITY OF THESE CONCERNS WERE RELATED TO THE GROUNDWATER
CONTAMINATION PROBLEM AT THE SITE.

THESE CONCERNS AND HOW THE EPA ADDRESSED THESE CONCERNS ARE DESCRIBED BELOW.

1. MANY RESIDENTS HAVE BEEN DRINKING THE WATER SINCE 1975, WHEN TRICHLOROETHYLENE (TCE) WAS FIRST 
   DISCOVERED IN THE WELL FIELD, AND ARE CONCERNED OVER THE POTENTIAL HEALTH EFFECTS FROM THE CUMULATIVE
   EXPOSURE TO TCE.

EPA RESPONSE:  A HEALTH STUDY TO ASSESS THE IMPACTS OF PREVIOUS CONTAMINANT EXPOSURE IS IMPRACTICAL SINCE
TCE AND THE OTHER CONTAMINANTS FOUND ARE QUICKLY METABOLIZED AND EXCRETED FROM THE BODY.

2. RESIDENTS WANT TO KNOW WHAT LEVELS OF CONTAMINANTS ARE IN THE WATER AND WHAT LEVELS ARE CONSIDERED
   UNSAFE FOR DRINKING.

EPA RESPONSE:  THE CURRENT TCE LEVEL IS 3 PARTS PER BILLION PPB (AFTER BLENDING), WHICH IS BELOW THE
CONNECTICUT DEPARTMENT OF HEALTH SERVICES TCE LIMIT OF 25 PPB (AFTER BLENDING).  THE EXCESS CANCER RISK
PRESENTED BY CONSUMPTION OF THIS WATER AT THESE TCE LEVELS IS NOT A HEALTH HAZARD REQUIRING IMMEDIATE
ACTION THOUGH EPA HAS EVALUATED REMEDIAL ACTION TO MITIGATE LONG TERM EXPOSURE.

3. MEMBERS OF THE WATERFORCE AND OTHER CITIZENS WANTED THE EPA TO RECOGNIZE THEIR CONCERN THAT AN
   IMMEDIATE ACTIVITY REMEDY WAS NECESSARY AT THE SITE.

EPA RESPONSE:  IN RESPONSE TO THIS CONCERN, THE EPA RESAMPLED THE PRODUCTION WELLS AND SENT THE RESULTS
TO THE CENTER FOR DISEASE CONTROL IN 1984.  TEST RESULTS DID NOT WARRANT ANY IMMEDIATE RESPONSE ACTIONS. 
ABOUT THAT TIME, THE NORWALK FIRST TAXING DISTRICT WATER COMMISSION APPROVED PLANS TO CONSTRUCT AN
AERATION TOWER TO REMOVE CONTAMINANTS FROM THE WATER SUPPLY.  IN FEBRUARY 1985, ACTING INDEPENDENTLY FROM
THE EPA, THE WATER COMMISSION AWARDED A CONTRACT FOR CONSTRUCTION OF AN AIR STRIPPING UNIT AND STORAGE
TANK.  THE AIR STRIPPER IS EXPECTED TO BE OPERATIONAL IN 1986.

COMMENTS RAISED DURING THE KELLOGG-DEERING SITE PUBLIC COMMENT PERIOD ARE SUMMARIZED BELOW FIRST FOR THE
REMEDIAL INVESTIGATION (RI) PHASE THEN FOR THE FEASIBILITY STUDY (FS) PHASE.  THE COMMENT PERIOD WAS HELD
FROM JULY 17 TO AUGUST 7, 1986 TO RECEIVE COMMENTS ON THE FEASIBILITY STUDY.

                  SUMMARY OF PUBLIC COMMENTS RECEIVED DURING PUBLIC
                         COMMENT PERIOD AND AGENCY RESPONSES

                    CONCERNS REGARDING THE REMEDIAL INVESTIGATION

1. A POTENTIALLY RESPONSIBLE PARTY CONSULTANT COMMENTED THAT THE RI REPORT DOES NOT PROVIDE INFORMATION
   CONCERNING THE QUANTITY OF TCE DISCHARGED INTO GROUNDWATER WITHIN THE STUDY AREA, NOR DOES THE
   REPORT ATTEMPT TO ASSIGN PERCENTAGES OF THE TOTAL VOLUME OF TCE IN GROUNDWATER WITHIN THE STUDY AREA
   TO DIFFERENT POSSIBLE SOURCE AREAS.  THE COMMENTORS CALCULATED THAT APPROXIMATELY 1500 GALLONS OF
   TCE HAD BEEN DISCHARGED WITHIN THE STUDY AREA, AND CONCLUDED THAT THIS RELATIVELY LOW VOLUME WAS
   CHARACTERISTIC OF SEVERAL SMALL DISCHARGES RATHER THAN A SINGLE SOURCE.  THEY ALSO COMMENTED THAT
   THE TCE FOUND IN AREAS DOWNGRADIENT OF THE PRIMARY SOURCE AREA IDENTIFIED IN THE RI REPORT COULD NOT
   HAVE MIGRATED FROM THE RI/FS IDENTIFIED SOURCE AREA, BASED ON THE COMMENTOR'S GROUNDWATER MODEL
   (SEE COMMENT NO. 3, BELOW).

EPA RESPONSE:  PER THE NATIONAL CONTINGENCY PLAN (NCP), THE RI/FS PROCESS SERVES THE PURPOSE OF GATHERING
SUFFICIENT INFORMATION TO DETERMINE THE NECESSITY FOR AND PROPOSED EXTENT OF REMEDIAL ACTION FOR THE
KELLOGG-DEERING WELL FIELD SITE (WHERE SOURCES WERE UNKNOWN AT THE BEGINNING OF THE INVESTIGATION) AND IN
PARTICULAR FOR THE FIRST OPERABLE UNIT SUCH INFORMATION INCLUDED:

        A)  NATURE, TYPE, CONCENTRATIONS, AND FREQUENCY OF DETECTION OF CONTAMINATION

        B)  CARCINOGENIC RISK ASSOCIATED WITH THE CONTAMINATION DETECTED AT THE WELL HEAD

        C)  CURRENT DATA ON SURFACE SYSTEM AND WELL FIELD USE AND CAPACITY

        D)  CURRENT GUIDELINES AND STANDARDS FOR THE PROTECTION OF PUBLIC HEALTH AND WELFARE, AND THE
            ENVIRONMENT.

QUANTIFICATION OF TCE RELEASES AND ALLOCATION OF PERCENTAGES OF TCE VOLUMES IN GROUNDWATER TO POTENTIAL
SOURCE AREAS WERE NOT NEEDED TO DETERMINE THE NECESSITY FOR AND PROPOSED EXTENT OF REMEDIAL ACTION FOR
THE FIRST OPERABLE UNIT OF THIS SITE.



AFTER REVIEW OF THE DATA, HOWEVER, EPA DISAGREES THAT THE VOLUME OF TCE DISCHARGED (ESTIMATED BY THE
POTENTIALLY RESPONSIBLE PARTY CONSULTANT TO BE APPROXIMATELY 1500 GALLONS) IS CHARACTERISTIC OF SEVERAL
SOURCES RATHER THAN ONE SOURCE.  THIS QUANTITY OF TCE COULD HAVE COME FROM ONE OR SEVERAL SOURCES.  THE
RELATIVELY LOW DISCHARGE, HOWEVER, MORE STRONGLY SUPPORTS THE ONE SOURCE SCENARIO THAN A MULTIPLE SOURCE
SCENARIO.  THE POSSIBILITY OF MULTIPLE SECONDARY SOURCES IN ADDITION TO THE PRIMARY SOURCE WAS STATED AS
A PART OF THE RI REPORT.

EPA DISAGREES WITH THE APPLICATION OF THE MODELING EFFORT USED BY THE COMMENTOR TO SUPPORT ITS CONCLUSION
THAT TCE FOUND DOWNGRADIENT OF THE PRIMARY SOURCE AREA IDENTIFIED COULD NOT HAVE COME FROM THE SOURCE
AREA.  THE VARIABLES USED IN THE COMMENTOR'S MODEL DID NOT CORRESPOND WITH ACTUAL FIELD DATA (FURTHER
DISCUSSION OF THE MODELING EFFORT IS CONTAINED IN THE EPA RESPONSE TO COMMENT NO. 3). ADDITIONALLY, THE
COMMENTOR'S ANALYSIS OF GROUNDWATER FLOW FROM THE IDENTIFIED SOURCE AREA SHOWS THAT TCE FROM THE SOURCE
AREA COULD MIGRATE THROUGHOUT THE STUDY AREA, TO THE WELLFIELD.

2. THE COMMENT WAS RECEIVED FROM A POTENTIALLY RESPONSIBLE PARTY CONSULTANT THAT THE RI REPORT DID NOT
   PRESENT AN ANALYSIS OF GROUND WATER FLOW PATHS FROM THE SITE PROPERTY, OR FROM OTHER PARTS OF THE
   STUDY AREA.  THE CONSULTANT CONCLUDED THAT THE TCE FOUND DOWNGRADIENT OF THE SOURCE AREA COULD NOT BE
   ATTRIBUTED TO THE SOURCE AREA.  IT ALSO CONCLUDED THAT THE TCE FOUND DOWNGRADIENT OF THE SOURCE AREA
   WAS FROM OTHER SOURCES AND THAT THIS TCE WAS RESPONSIBLE FOR THE WELL FIELD CONTAMINATION.

EPA RESPONSE:  THE RI REPORT DOES PRESENT A GROUNDWATER FLOW PATH ANALYSIS, BOTH IN THE RI AND FS TEXT
AND IN SEVERAL FIGURES.  EPA DISAGREES WITH THE CONCLUSION THAT THE TCE FOUND DOWNGRADIENT OF THE PRIMARY
SOURCE AREA COULD NOT BE ATTRIBUTED TO THE SOURCE AREA, WHILE OVERBURDEN AND BEDROCK INDICATES THAT
GROUNDWATER MIGRATES FROM THE PRIMARY SOURCE AREA THROUGH THE STUDY AREA TOWARDS THE WELL FIELD, (AS DID
THE RI).  THE COMMENTOR'S DISCUSSION OF GROUNDWATER FLOW WITHIN FRACTURES IN THE BEDROCK UNDERLYING THE
STUDY AREA IS OVERSIMPLIFIED IN VIEW OF THE KNOWN SUBSURFACE GEOLOGY AND UNREALISTIC AS IT DOES NOT
INCORPORATE FIELD VERIFIED FRACTURE ORIENTATIONS AND INTERSECTIONS DATA COLLECTED DURING THE RI.

3. THE COMMENT WAS RECEIVED THAT THE MODEL USED IN THE RI REPORT WAS UNREALISTIC IN SCOPE AND TOO NARROW
   IN FOCUS.  EXCEPTION WAS TAKEN TO SOME OF THE INPUT VALUES USED.  THE COMMENTOR MODELED TCE
   MIGRATION USING ALTERNATE INPUT VALUES, AND CONCLUDED THAT TCE FROM THE PRIMARY SOURCE AREA IDENTIFIED
   IN THE RI REPORT COULD NOT HAVE REACHED BEYOND PLATTEVILLE AVENUE AT THIS TIME.

EPA RESPONSE:  THE OBJECTIVE OF THE MODEL USED IN THE RI WAS TO DETERMINE THE "WORST-CASE TCE
CONTAMINATION LEVEL AT THE WELL HEAD" SCENARIO.  THE MODEL WAS THEN USED TO EVALUATE THE MAXIMUM RISK
POSSIBLE IF WELL WATER WENT UNTREATED.  THE INPUT PARAMETERS USED WERE BASED ON ACTUAL FIELD DATA, AND
REPRESENT THE MOST ACCURATE VALUES CURRENTLY AVAILABLE.  THE MODEL PRESENTED BY THE COMMENTOR WAS USED
FOR DIFFERENT OBJECTIVES AND INPUT VALUES WERE USED WHICH WERE NOT SUPPORTED BY FIELD DATA OR
OBSERVATIONS.  THE COMMENTOR'S MODEL ASSUMED GROUNDWATER FLOW THROUGH LOW PERMEABILITY TILL DEPOSITS
WHERE ACTUAL FLOW WAS THROUGH HIGH PERMEABILITY STRATIFIED DRIFT DEPOSITS, OR IN SOME CASES, THROUGH
BEDROCK.  THE INPUT VALUES USED BY THE COMMENTOR FOR GROUNDWATER MIGRATION RATES WERE MUCH LOWER THAN
ACTUAL VALUES, LEADING TO A MUCH SLOWER GROUNDWATER MIGRATION RATE THAN PREDICTED IN THE RI REPORT WHICH
USED FIELD GENERATED DATA.

4. THE COMMENT WAS RECEIVED THAT TCE SPILLS UPSTREAM OF DEERING POND COULD HAVE MIGRATED INTO THE POND
   AND SETTLED TO THE BOTTOM OF THE POND, WHERE THE TCE WOULD EVENTUALLY MIGRATE TO GROUNDWATER AND BE
   THE SOURCE OF TCE CONTAMINATION TO THE WELL FIELD AND TO MONITORING WELLS ADJACENT TO THE RIVER.  THE
   COMMENT WAS ALSO MADE THAT SMALL TCE SPILLS INTO THE RIVER COULD FLOW TO THE WELL FIELD, RESULTING IN
   WELL FIELD CONTAMINATION THAT HAS BEEN FOUND.

EPA RESPONSE:  EPA FEELS THAT THE LIKELIHOOD OF TCE SPILLS WHICH MAY HAVE SETTLED INTO DEERING POND BEING
THE SOURCE OF TCE TO THE WELL FIELD OR NEARBY MONITORING WELLS IS VERY LOW.  HISTORIC SAMPLING DATA HAS
SHOWN THAT LAYNE 1 AND LAYNE 2 ARE CONSISTENTLY THE MOST CONTAMINATED WELLS IN THE WELL FIELD.  THESE
WELLS ARE THE FURTHEST OF THE WELLS FROM DEERING POND.  THE DEERING WELLS, LOCATED MUCH CLOSER TO THE
PONDS THAN THE LAYNE WELLS, CONSISTENTLY PUMP WATER WITH MUCH LOWER TCE CONCENTRATIONS, WHICH IS THE
OPPOSITE OF WHAT WOULD BE EXPECTED IF ONE OR BOTH PONDS WAS THE SOURCE OF TCE TO THE WELL FIELD.  THE TCE
FOUND AT MONITORING WELL ALSO CLOSE TO DEERING POND, AND THEY CONSISTENTLY YIELDED VERY LOW
CONCENTRATIONS OF TCE IN GROUNDWATER, THIS SCENARIO SEEMS UNLIKELY.  IT IS EPA'S OPINION THAT THE SOURCE
OF THE TCE FOUND IN MONITORING WELLS AT LOCATIONS 9 AND 6 IS MOST LIKELY FROM A SOURCE AREA UPGRADIENT OF
THE WELLS, RATHER THAN DOWNGRADIENT.  THE POSSIBILITY OF TCE IN SURFACE WATERS FLOWING PAST THE WELL
FIELD BEING THE SOURCE OF THE CONTAMINATION IN
THE WELL FIELD IS ALSO UNLIKELY, AS THERE ARE 11 YEARS OF DATA SHOWING RELATIVELY CONSISTENT LEVELS OF
TCE IN THE WELL FIELD, WITH VIRTUALLY NO TCE BEING FOUND IN ADJACENT SURFACE WATERS OVER THAT TIME
PERIOD.  THE CONSISTENT PRESENCE OF TCE IN THE WELL FIELD SUGGESTS A STEADY DISCHARGE TO GROUNDWATER
INSTEAD OF AN OCCASIONAL SLUG OF TCE MIGRATING TO THE WELL FIELD VIA A SURFACE WATER ROUTE.



5. POTENTIALLY RESPONSIBLE PARTIES WERE CONCERNED THAT THE RI REPORT, "UNDULY CONCENTRATES ON ZONE 1 AS
   THE PRIMARY SOURCE OF CONTAMINATION" ALTHOUGH OTHER SOURCES MAY EXIST.

EPA RESPONSE:  THE CONCLUSIONS PRESENTED IN THE REMEDIAL INVESTIGATION ARE THE RESULT OF EVALUATION OF
EPA COLLECTED DATA, REVIEW OF HISTORIC DATA, AND REVIEW OF ADDITIONAL CONCURRENT (POTENTIALLY RESPONSIBLE
PARTY, STATE OF CONNECTICUT, AND NORWALK FIRST TAXING DISTRICT) INVESTIGATIONS.

THE DATA INDICATE:

• THE AQUIFER (GROUNDWATER) NORTH, WEST, AND SOUTH OF THE SITE HAS LITTLE, IF ANY, TCE IN IT.

• THE SURFACE WATER ADJACENT TO THE SITE HAS NO TCE IN IT.  (NO LONG TERM CONCENTRATIONS HAVE BEEN
FOUND.).

• THE AQUIFER EAST OF THE SITE (WHICH SUPPLIES THE WELL FIELD) CONSISTENTLY HAS TCE AND OTHER
CONTAMINANTS IN IT.  WITHIN THE STUDY AREA, MAXIMUM CONCENTRATIONS OF TCE, (A MINIMUM OF ONE       
MAGNITUDE OF ORDER GREATER) WERE CONSISTENTLY DETECTED IN THE VICINITY OF MAIN STREET (ZONE 1). 
ZONE 1 IS UPGRADIENT OF ZONES 2, 3, AND 4 (WELL FIELD).  GROUNDWATER QUALITY IN ZONES 2, 3, AND 4
IS IMPACTED BY UPGRADIENT GROUNDWATER CONTAMINATION.  FOR THESE REASONS ZONE 1 IS IDENTIFIED AS
THE "PRIMARY" SOURCE AREA.  SOURCE AREAS IN ZONES 2 AND 3 MAY EXIST, THEIR IMPACT IS SIGNIFICANTLY 
   LESS (I.E., ONE TO TWO MAGNITUDES OF ORDER LESS) AND THESE ADDITIONAL SOURCES ARE THEREFORE,
IDENTIFIED AS "SECONDARY" SOURCE AREAS (SEE SECTION 6.4 OF THE RI FOR A DETAILED DISCUSSION).

6. POTENTIALLY RESPONSIBLE PARTIES INDICATED THAT SIGNIFICANTLY MORE SUBSURFACE TESTING IS NEEDED TO
   IDENTIFY THE SOURCE OR ALL SOURCES OF CONTAMINATION.

EPA RESPONSE:  ADDITIONAL TESTING MAY BE REQUIRED TO IDENTIFY ALL SOURCES (REGARDLESS OF CONTRIBUTION
AMOUNTS).  ADDITIONAL DATA IS REQUIRED TO DESIGN AND IMPLEMENT APPROPRIATE SOURCE CLEAN UP OPTIONS.  EPA
BELIEVES THE ZONE OF MAJOR TCE CONTAMINATION HAS BEEN IDENTIFIED.

7. POTENTIALLY RESPONSIBLE PARTIES (PRPS) WERE CONCERNED WITH THE ABILITY OF ANY INDIVIDUAL (E.G., PRP)
   TO INVESTIGATE ADDITIONAL PRP'S DUE TO THE NATURE OF THE SITE.  THE CONTAMINATION IS MOVING IN
   GROUNDWATER BENEATH PRIVATE PROPERTY AND PRP'S DO NOT HAVE AUTHORITY TO CONDUCT INVESTIGATIONS ON SUCH
   PROPERTY.

EPA RESPONSE:  THE PURPOSE OF ANY ADDITIONAL INVESTIGATIONS WILL NOT BE FOR ONE PRP TO INVESTIGATE
ANOTHER, BUT TO DETERMINE THE NEED FOR AND PROPOSED EXTENT OF REMEDIAL ACTION IN RELATION TO THE SECOND
OPERABLE UNIT FOR THE SITE.

8. POTENTIALLY RESPONSIBLE PARTIES (PRP'S) WERE CONCERNED THAT THE SURFACE WATER CHARACTERISTICS WERE NOT
   ASSESSED IN GREATER DETAIL. ADDITIONALLY, THE SURFACE WATER DILUTION OF THE GROUNDWATER WOULD REDUCE
   RISKS AND THE PRP'S WERE CONCERNED THAT THIS RISK REDUCTION WAS NOT EVALUATED.

EPA RESPONSE:  THE RISK ASSESSMENT PRESENTED IN THE RI (SEE PAGE 7-21) WAS CALCULATED FROM MAXIMUM
OBSERVED CONCENTRATIONS AT THE WELL HEAD.  THE GROUNDWATER AT THE WELL HEAD HAS ALREADY BEEN DILUTED BY
NORWALK RIVER RECHARGE TO THE AQUIFER.  THE RISK ANALYSIS CONSIDERED A WORST CASE SCENARIO UNDER WHICH
THE PUBLIC SERVED BY
THE NFTD BECOMES 100% DEPENDENT ON WELL FIELD WATER.  IT HAS BEEN DETERMINED THAT SUCH SCENARIO COULD
ARISE UNDER CERTAIN REALISTIC CONDITIONS; THEREFORE, IT WAS APPROPRIATE TO CONSIDER 100% DEPENDENCE AS
THE BASIS FOR THE RISK ANALYSIS.

9. A RESPONSIBLE PARTY EXPRESSED A NEED FOR THE SOIL ANALYSIS DATA AND SOIL SAMPLE COLLECTION POINTS,
   WHICH WERE KNOWN TO A FIELD INVESTIGATION TEAM, BUT NOT INCLUDED IN THE RI.

EPA RESPONSE:  THE REMEDIAL INVESTIGATION (RI) STUDY INCLUDED DETAILED DATA REGARDING EFFORTS (ANALYSIS
TYPE, PROCEDURES, LOCATIONS, RESULTS, ETC.) FOR SAMPLES COLLECTED DURING THE REMEDIAL INVESTIGATION.  THE
RI ALSO SUMMARIZED DATA PRESENTED IN OTHER HISTORIC OR ONGOING STUDIES.  DATA FROM THESE STUDIES WAS
SUMMARIZED
IN APPENDIX A OF THE RI.  EFFORTS WERE MADE TO INCLUDE ALL RELEVANT INFORMATION.  THE FIELD INVESTIGATIVE
TEAM SOIL ANALYSIS DATA WAS QUALITATIVE IN NATURE AND THEREFORE NOT DISCUSSED IN DETAIL; HOWEVER, THIS
INFORMATION IS PROVIDED IN THE REPORT TITLED "MATHEIS COURT PROPERTY SITE FINAL PRELIMINARY
ASSESSMENT/SITE INSPECTION REPORT, NORWALK, CONNECTICUT, AUGUST 23, 1985," AND CAN BE OBTAINED FROM THE
U.S. EPA.



                      CONCERNS REGARDING THE FEASIBILITY STUDY

1. THE STATE OF CONNECTICUT DEPARTMENT OF HEALTH SERVICES (DHS) AGREED THAT CONVENTIONAL TREATMENT,
   ACTIVATED CARBON TREATMENT MODULES, PURCHASE FROM ADJOINING PUBLIC WATER SUPPLY (DUE TO LOSS OF USE OF
   3.5 MGD SAFE YIELD), SELECTIVE DILUTION OF TREATED WELL WATER (ADDITIONAL POPULATION NOT ALREADY
   EXPOSED TO WATER WITH LOW LEVEL CONTAMINANTS WOULD THEN BE EXPOSED), AND PRODUCTION WELL MANAGEMENT
   SHOULD BE SCREENED OUT.

   THE DHS INDICATED THAT THE NO ACTION OPTION WAS UNSATISFACTORY AS THE 5 MICROGRAM/LITER PROPOSED
   MAXIMUM CONTAMINANT LEVEL (MCL) FOR TRICHLOROETHYLENE WOULD BE EXCEEDED. THE EXPANSION OF THE EXISTING
   SURFACE WATER TREATMENT SYSTEM WAS NOT FEASIBLE DUE TO A LACK OF SAFE YIELD.  THE ONLY OPTIONS THAT
   SHOULD BE CONSIDERED ARE:  PACKED TOWER AERATION, GAC FILTRATION, AND AERATION WITH GAC FILTRATION.
   THE DHS ALSO NOTED THAT THE AERATOR ON THE LAYNE 2 PRODUCTION WELL IS INADEQUATE AND THE DESIGN OF THE
   NEWLY INSTALLED AIR STRIPPER HAD NOT YET BEEN APPROVED BY THE DHS.  ALSO, THE DHS WAS CONCERNED THAT
   REMOVAL EFFICIENCIES PRESENTED IN THE FS FOR ACTIVATED CARBON TREATMENT SEEMED LOW AND RECOMMENDED
   TREATABILITY STUDIES BE CONDUCTED FOR BETTER EVALUATION.  FINALLY, DHS STATES THAT THE STUDY
   INCORRECTLY INDICATES THAT THE DEERING WELLS ARE RELATIVELY FREE OF CONTAMINATION.

EPA RESPONSE:  THE RECOMMENDED ALTERNATIVE (AIR STRIPPING) IS ONE OF THE OPTIONS THAT DHS SUGGESTS FOR
CONSIDERATION.  THIS ALTERNATIVE WILL REQUIRE COMPLIANCE WITH THE 5 PPB LIMIT FOR TCE AND AIR STRIPPING
TREATMENT OF ALL WELL FIELD WATER USED FOR PUBLIC SUPPLY. THE REMOVAL EFFICIENCIES PRESENTED ON PAGE 4-23
OF THE FEASIBILITY STUDY (95% FOR MONOCYCLIC AROMATICS AND 80% FOR HALOGENATED ALIPHATIC HYDROCARBONS
WHILE CONSERVATIVE, ARE STANDARD DESIGN REMOVAL EFFICIENCIES FOR THE SPECIFIC CONTAMINANTS OF CONCERN
(CONWAY, R.A., AND R.D. ROSS.  HANDBOOK OF INDUSTRIAL WASTE DISPOSAL VAN NOSTRAND RHEINHOLD, NY, NY, 1980
(PAGE 179-180).  TREATABILITY STUDIES ARE NECESSARY FOR ACTUAL ACTIVATED CARBON TREATMENT DESIGN.
HOWEVER, AS DISCUSSED ABOVE, THE REMOVAL EFFICIENCIES PRESENTED IN THE FS ARE ADEQUATE FOR EVALUATION
PURPOSES.  CONTAMINANT CONCENTRATIONS DETECTED IN THE DEERING WELLS WERE LOW RELATIVE TO THOSE DETECTED
IN THE LAYNE WELLS.  FOR EXAMPLE, THE MARCH 1985 SAMPLES SHOWED NO CONTAMINANTS DETECTED IN DEERING 1 AND
4 PPM TCE. 86 PPM TCE WERE DETECTED IN LAYNE 1 AND 64 PPM TCE IN LAYNE 2. HOWEVER, THE POSSIBILITY OF
CONTAMINANT INCREASE IS DOCUMENTED IN THE RI AND FS REPORTS.

2. ONE POTENTIALLY RESPONSIBLE PARTY RECOMMENDED THAT ALTERNATIVE 2 (COMPLETION OF THE INSTALLATION OF
   THE AIR STRIPPER ALREADY IN PLACE) BE SELECTED AS IT REDUCED RISK AT A MODEST COST RELATIVE TO
   THE OTHER ACTION ALTERNATIVES.

EPA RESPONSE:  THE SELECTED ALTERNATIVE IS INDEED ALTERNATIVE 2, WHICH AFTER ANALYSIS AND COMPARISON
PROVED TO BE THE MOST COST-EFFECTIVE AND MOST ENVIRONMENTALLY SOUND ALTERNATIVE FOR OPERABLE UNIT #1 OF
THE KELLOGG-DEERING WELL FIELD SITE.

3. SEVERAL POTENTIALLY RESPONSIBLE PARTIES EXPRESSED CONCERN THAT THE "PURCHASE WATER FROM ADJOINING
   MUNICIPALITIES" ALTERNATIVE WAS DELETED.

EPA RESPONSE:  PURCHASING WATER FROM ADJOINING MUNICIPALITIES WAS CONSIDERED IN THE FS AS A REMEDIAL
TECHNOLOGY AND WAS REJECTED FROM FURTHER CONSIDERATION DUE TO ITS UNRELIABILITY AND FAILURE TO CONTRIBUTE
TO A PERMANENT SOLUTION TO THE CONTAMINATION PROBLEM AT THE SITE.

PURCHASING WATER FROM ADJOINING MUNICIPALITIES WOULD NOT SERVE TO TREAT AND/OR DESTROY THE EXISTING
CONTAMINATION.  IN ADDITION THE CONNECTICUT DEPARTMENT OF HEALTH SERVICES HAS STATED ITS CONCERNS FOR THE
LOSS OF THE AVAILABLE SAFE YIELD FROM THE WELL FIELD IF THE PURCHASE OPTION WERE IMPLEMENTED.

4. ONE POTENTIALLY RESPONSIBLE PARTY WAS CONCERNED THAT THE STUDY DID NOT ADEQUATELY DEFINE THE EXISTING
   AND ANTICIPATED WATER DEMAND IN THE NORWALK FIRST TAXING DISTRICT.  ADDITIONALLY THE CONCERN WAS
   EXPRESSED THAT A PROPER ASSESSMENT (BASED ON DEMAND) WAS NOT PRESENTED SO THAT A DETERMINATION OF
   WHICH WELL OR COMBINATION OF WELLS WHICH WERE ACTUALLY NEEDED COULD BE MADE.

EPA RESPONSE:  THE PROJECTED DEMAND FOR WATER WITHIN THE NFTD WAS BASED ON WATER USAGE FROM BOTH THE
RESERVOIR AND WELL FIELD UP TO AND INCLUDING 1985 ACTUAL RATES.  EXISTING DEMAND WAS DEFINED BASED ON
MOST RECENT AVAILABLE DATA (E.G. SEE PAGE 1-10 OF THE FEASIBILITY STUDY).  IN THE NFTD FISCAL YEAR 1984,
THE FILTER PLANT CONTRIBUTED 1,900,887,000 GALLONS AND THE WELL FIELD CONTRIBUTED 269,646,000 GALLONS
(ALSO SEE TABLE 3-1, KELLOGG-DEERING WELL FIELD WATER PRODUCTION ANALYSIS (1980-1985)).

THE WELL FIELD SUPPLY WAS DETERMINED TO BE NECESSARY TO SUPPLEMENT THE RESERVOIR SUPPLY.  AS ALL WELLS
CONTAIN CONTAMINATION TO ONE DEGREE OR ANOTHER, THE REMEDIAL OPTION SELECTED WOULD BE REQUIRED BY ANY OR
ALL WELLS.  LAYNE 1 IS THE PREFERRED WELL BECAUSE IT HAS THE GREATEST PRODUCTION CAPACITY.  WELLS CAN BE
USED INDIVIDUALLY OR MANIFOLDED PRIOR TO TREATMENT THEREBY KEEPING THE FLEXIBILITY OF MULTI-WELL USAGE AT
MINIMAL COST.  AS DISCUSSED ABOVE, THE CONNECTICUT DEPARTMENT OF HEALTH SERVICES (DHS) WAS CONCERNED



ABOUT THE POTENTIAL LOSS OF THE 3.5 MGD SAFE YIELD OF WATER TO THE PUBLIC.

5. ONE POTENTIALLY RESPONSIBLE PARTY EXPRESSED CONCERN THAT ALTERNATIVES 3, 4, AND 5 (AIR STRIPPING AND
   CARBON ABSORPTION, SURFACE WATER TREATMENT EXPANSION, AND ACTIVATED CARBON) WERE NOT ELIMINATED DURING
   THE COST SCREENING EVALUATION AS THESE ALTERNATIVES WERE GREATER IN COST YET DID NOT PROVIDE GREATER
   PUBLIC HEALTH OR ENVIRONMENTAL PROTECTION THAN ALTERNATIVE 2.

EPA RESPONSE:  COST SCREENING REFERS TO THE INITIAL SCREENING OF ALTERNATIVES AS PER SECTION 300.68 (G)
OF THE NATIONAL CONTINGENCY PLAN (NCP).  THE FS GUIDANCE PROVIDES AN ORDER OF MAGNITUDE ANALYSIS FOR THE
INITIAL COST SCREENING.  ALL ALTERNATIVES PRESENTED IN THE FS FOR DETAILED ANALYSIS PASSED THE
ORDER-OF-MAGNITUDE COST SCREENING.  ALTERNATIVES WHICH EXCEEDED OTHERS BY ONE ORDER OF MAGNITUDE EITHER
EXCEEDED AVAILABLE PUBLIC HEALTH STANDARDS, OR OFFERED BETTER ENGINEERING RELIABILITY, OR PROVIDED
FURTHER PROTECTION OF THE ENVIRONMENT, OR EXHIBITED A COMBINATION OF ANY OF THESE FACTORS.  THEREFORE
THEY PASSED THE INITIAL COST SCREENING EVALUATION.

6. POTENTIALLY RESPONSIBLE PARTIES FELT THAT THE "AT THE TAP" HEALTH RISKS DURING PEAK DEMAND AND THE "NO
   ACTION" ALTERNATIVE WAS NOT ADEQUATELY CONSIDERED.  SPECIFICALLY:

   A) THE CHARACTERIZATION OF THE PUBLIC HEALTH RISK HAD NOT BEEN ADEQUATELY ADDRESSED WITH RESPECT TO
      THE DILUTION OF WELL FIELD WATER WITH SURFACE WATER FROM THE RESERVOIR AND CONTAMINATION IN
      SURFACE WATER FROM THE RESERVOIR, OR AS A RESULT OF WATER TREATMENT.

   B) A DETAILED ANALYSIS OF CURRENT AND EXPECTED WATER DEMAND WITHIN THE NFTD WAS NOT CONDUCTED.

   C) THE FS DOES NOT TAKE INTO ACCOUNT THE NEWLY CONSTRUCTED AIR STRIPPER.

EPA RESPONSE:

A) DILUTION WAS CONSIDERED, HOWEVER, IT WAS RECOGNIZED THAT A SMALL PORTION OF THE POPULATION SERVED BY
THE NFTD MAY RECEIVE ON OCCASION, AS MUCH AS 100% OF THEIR POTABLE SUPPLY DIRECTLY FROM THE WELL FIELD. 
THE DILUTION CONSIDERED WAS FROM MIXING OF GROUNDWATER FROM THE CONTAMINATED WELL AND (AFTER AERATION)
WITH THE LESS CONTAMINATED WELLS (@ 1:1 DILUTION).  THE INTENT OF THE PUBLIC HEALTH ASSESSMENT IS TO
CHARACTERIZE THE RISKS TO PERSONS EXPOSED TO THE GREATEST CONCENTRATIONS, NOT TO CHARACTERIZE THE RISK
INCURRED BY EACH AND EVERY INDIVIDUAL.  HENCE, THE ACTUAL MECHANICS OF THE DISTRIBUTION SYSTEM ARE
IRRELEVANT IN THIS REGARD.

THE PRESENCE OF CONTAMINATION IN SURFACE WATERS HAS NOT BEEN DOCUMENTED.  NO DATA HAVE BEEN GENERATED
THAT INDICATE THAT CHLORINATION OR OTHER WATER TREATMENT PROCESSES CONDUCTED BY NFTD RESULT IN RISK TO
THE PUBLIC, (RATHER, SUCH TREATMENTS ARE DESIGNED TO MITIGATE EXPOSURE TO WATER-BORNE DISEASE, THEREBY
PROTECTING THE PUBLIC HEALTH).

EVEN IF WATER-TREATMENT RELATED CARCINOGENIC RISK COULD BE IDENTIFIED, IT WOULD NOT ESTABLISH A
BACKGROUND AGAINST WHICH THE RISK ATTRIBUTABLE TO WELL FIELD CONTAMINATION COULD BE WEIGHED.  THE
CARCINOGENIC RISK MODEL ADOPTED BY EPA TREATS CARCINOGENIC EFFECTS ADDITIVELY.  THUS, THE PRESENCE OF
CONTAMINATION IN THE WELL FIELD WOULD BECOME EVEN MORE CRITICAL IF SUCH A HYPOTHETICAL SCENARIO EXISTED.

B)  THIS PORTION OF COMMENT NO. 6 IS DISCUSSED IN DETAIL UNDER COMMENT NO. 4.  IN SUMMARY, THE FS DID USE
EXISTING WATER SUPPLY USE DATA.

C)  THE NEWLY INSTALLED NFTD STRIPPER IS DISCUSSED IN DETAIL AND COMPRISES THE BULK OF THE TECHNICAL
RECOMMENDATIONS FOR ALTERNATIVE NO. 2.  NO. 1, THE "NO ACTION" ALTERNATIVE, DOES NOT CONSIDER THE
BENEFITS OF THE NFTD STRIPPER AS THE STRIPPER, ALTHOUGH CONSTRUCTED AND IN PLACE, WAS NOT OPERATIONAL AT
THE TIME OF PREPARATION OF THE FS.  THE "NO ACTION" ALTERNATIVE MUST REPRESENT THE PRESENT SITE
SITUATION, BECAUSE THE NEWLY INSTALLED STRIPPER IS NOT OPERATIONAL, ITS TREATMENT CAPABILITIES COULD NOT
BE EVALUATED UNDER THE "NO ACTION" ALTERNATIVE.  AS PREVIOUSLY STATED, THE NFTD STRIPPER CAPABILITIES ARE
CONSIDERED UNDER ALTERNATIVE NO. 2.

7. A PRIVATE CITIZEN WAS CONCERNED WITH POSSIBLE TECHNICAL OVERSIGHT IN THE FS REGARDING THE AIR STRIPPER
   ALTERNATIVE RECOMMENDATIONS. SPECIFIC CONCERNS WERE:

   A)  THE IMPLICATION THAT "TRIHALANE METHANE COMPOUNDS CAN BE REMOVED BY THE AIR STRIPPING METHOD".

   B)  THE NEED FOR PURE AIR TO ENTER THE AIR STRIPPER TO PROTECT THE PUBLIC FROM AIRBORNE PARTICULATES
       AND ORGANIC MATERIALS, ETC.

   C)  THE NEED FOR REMOVAL OF AIRBORNE POLLUTANTS OF POLYCHLORO, MONOCHLORO AND OTHER ORGANIC COMPOUNDS
       FROM AIR STRIPPER EMISSIONS.



   D)  THE NEED TO PREVENT THE "UNNAMED" SMALL STREAM ON THE WELLFIELD BOUNDARY FROM RECHARGING THE
       AQUIFER AND CONTAMINATING THE AQUIFER WITH POLYCHLORO AND OTHER ORGANIC CONTAMINANTS.

EPA RESPONSE:

A)  THE CONCERN OVER THE EFFECTIVENESS OF AIR STRIPPING OF TRIHALOMETHANES (PARTICULARLY CHLOROFORM) IS
WARRANTED, BUT NOT ENTIRELY APPLICABLE.  THE ONLY TRIHALOMETHANE DETECTED AT THE WELL FIELD WAS
CHLOROFORM, WHICH WAS DETECTED IN TRACE AMOUNTS; THEREFORE, IT IS NOT OF CONCERN.  THE AIR STRIPPER'S
REMOVAL EFFICIENCY FOR THE OTHER CHEMICALS DETECTED AT THE WELL FIELD WILL SATISFY CURRENT GUIDELINES
REGARDING THE PROTECTION OF PUBLIC HEALTH.

NOTE THAT DURING THE REMEDIAL INVESTIGATION, CHLOROFORM WAS DETECTED IN ONLY ONE OF THE MANY SAMPLES
COLLECTED FROM THE WELL FIELD AND WAS NOT DETECTED IN SAMPLES FROM THE PRODUCTION WELLS THEMSELVES.  (THE
ANALYTICAL RESULTS FOR SAMPLES SUBMITTED TO THE EPA CONTRACT LABS ARE SUBJECTED TO EXTREMELY RIGOROUS
QUALITY ASSURANCE/QUALITY CONTROL.).

THE DATA FOR THE CONTAMINANT PLUME TO THE EAST OF THE WELL FIELD DO NOT INDICATE THAT CHLOROFORM
CONTAMINATION IS EXTENSIVE OR HIGHLY CONCENTRATED.  IN OUR BEST JUDGMENT, IT IS BELIEVED THAT THE PACKED
COLUMN AT THE WELLFIELD WILL BE ADEQUATE TO REMOVE CHLOROFORM FROM THE WELL FIELD WATER.  THE OPERATION
AND REMOVAL EFFICIENCY OF THE STRIPPER WILL BE MONITORED AS A MATTER OF COURSE TO ASSURE THAT IT PERFORMS
SATISFACTORILY.

B)  THE AIR STRIPPING TECHNOLOGY UNDER CONSIDERATION IS NEITHER DEVELOPMENTAL OR INNOVATIVE.  IT IS
PRESENTLY BEING USED WITH GREAT SUCCESS AT A NUMBER OF LOCATIONS NATIONWIDE.  TO OUR KNOWLEDGE, PURIFIED
AIR IS NOT SUPPLIED AT ANY OF THESE SITES. NO ADVERSE IMPACTS SUCH AS YOU HAVE DESCRIBED HAVE BEEN
DOCUMENTED.

IN PARTICULAR, THE WATER FROM THE STRIPPER WILL BE TREATED BY THE NFTD PRIOR TO DISTRIBUTION; ANY
BACTERIA WILL BE ELIMINATED DURING WATER TREATMENT.  ENTRAINED PARTICULATES WILL ALSO BE REMOVED VIA
FILTRATION.  CONCENTRATIONS OF CHEMICAL IN THE AMBIENT AIR WILL BE SO LOW THAT A CONCENTRATION GRADIENT
(DRIVING FORCE FOR MASS TRANSFER) WILL BE VIRTUALLY NON-EXISTENT.

C)  AN ASSESSMENT OF THE EMISSION OF VOLATILE ORGANIC POLLUTANTS FROM THE AIR STRIPPER WAS CONDUCTED. 
THESE EMISSIONS ARE EXPECTED TO DISPERSE RAPIDLY.  IN REALITY, THE VOLATILE POLLUTANTS ARE QUITE AMENABLE
TO PHOTOLYTIC DEGRADATION ONCE THEY REACH THE ATMOSPHERE.  THE THEORETICAL EMISSION RATES DO NOT EXCEED
GUIDELINES ESTABLISHED BY THE STATE (CONNECTICUT) EVEN UNDER PRESUMED WORST CASE CONDITIONS.

D)  HISTORIC DATA INDICATES THAT FEW CONSTITUENTS WERE DETECTED IN THE UNNAMED STREAM ADJACENT TO THE
WELL FIELD.  FURTHERMORE, THE STREAM RECHARGE TO THE AQUIFER IS NEGLIGIBLE COMPARED TO THE RECHARGE FROM
THE NORWALK RIVER AND THE YIELD FROM THE AQUIFER EAST OF THE RIVER.

8. A PRIVATE CITIZEN WAS CONCERNED WITH THE COMPLETENESS OF THE EVALUATION CONDUCTED REGARDING
   EFFECTIVENESS AND COST OF ACTIVATED CARBON FILTERS IN REMOVING CHLOROORGANIC AND OTHER SOLVENT TYPE
   CONTAMINANTS.

EPA RESPONSE:

ACTIVATED CARBON UNITS ARE PRESENTLY IN USE FOR TREATMENT OF TCE-CONTAMINATED GROUNDWATER AT NUMEROUS
LOCATIONS ACROSS THE NATION.  THE PERFORMANCE OF THESE UNITS HAS BEEN MONITORED AND THE RESULTS HAVE
DEMONSTRATED THEIR EFFECTIVENESS IN REMOVING TCE AND OTHER CHLORINATED HYDROCARBONS.  A GREAT DEAL OF
LITERATURE IS AVAILABLE REGARDING CARBON ADSORPTION PARTIAL COEFFICIENTS, CARBON CONSUMPTION RATES, AND
REGENERATION OF SPENT UNITS.  OPERATION OF ADSORPTION UNITS IN SERIES (LEAD/LAG) ASSURES THAT CONTAMINANT
BREAKTHROUGH WILL NOT OCCUR (EVEN IF SUSPENDED SOLIDS FOUL THE FIRST UNIT).  FILTRATION CAN EASILY REMOVE
ANY SUSPENDED SOLIDS PRIOR TO ENTRY TO THE CARBON UNITS.  LITTLE VARIANCE IN PH IS ANTICIPATED THROUGH
THE SYSTEM SO THAT PRECIPITATION OF DISSOLVED SOLIDS IS NOT EXPECTED.  PH CONTROL CAN ASSURE THAT THIS
DOES NOT OCCUR.  ONCE AGAIN, THESE ARE ASPECTS THAT MUST BE CONSIDERED DURING THE DESIGN PHASE.

WHEN THE ADSORPTIVE CAPACITY OF THE LEAD UNIT EXPIRES, THE 2ND UNIT WILL EFFECT REMOVAL WHILE
REGENERATION OR REPLACEMENT OF CARBON IN THE FRONT UNIT TAKES PLACE.  THE REMOVAL ADSORPTION CAPACITY OF
THE REVITALIZED CARBON CAN BE DETERMINED DURING THIS MAINTENANCE PERIOD. IF THE SPENT CARBON CANNOT BE
REGENERATED, IT CAN BE REPLACED. ANNUAL COSTS FOR OPERATION AND MAINTENANCE OF THOSE UNITS (INCLUDING AN
ITEMIZED COST FOR CARBON CONSUMPTION) ARE INCLUDED IN APPENDIX D OF THE FEASIBILITY STUDY.

9. IT WAS NOTED BY A PRIVATE CITIZEN THAT THERE WAS A NEED FOR A SCHEMATIC REPRESENTATION OF THE AIR
   STRIPPER.

EPA RESPONSE:  THE FIGURE IN APPENDIX C OF THE FEASIBILITY STUDY REPORT IS A SCHEMATIC REPRESENTATION OF



THE AIR STRIPPER.  IT IS NOT AN "AS BUILT" DRAWING.

10. A PRIVATE CITIZEN EXPRESSED A NEED FOR A MORE DETAILED DESCRIPTION OF THE SPECIFIC SAMPLING METHODS
    USED AND THE RELIABILITY OF THESE METHODS.

EPA RESPONSE:  EPA AGREES THAT DATA QUALITY MUST BE ENSURED AND HAS DEVELOPED PROCEDURES FOR COLLECTION,
PRESERVATION, AND TRANSPORTATION OF SAMPLES; THE CALIBRATION AND MAINTENANCE OF FIELD AND LABORATORY
INSTRUMENTS; AND THE PROCESSING, VERIFICATION AND REPORTING OF DATA.  THE KELLOGG-DEERING DATA WAS
REVIEWED AND VALIDATED BY REGION I EPA TO ENSURE THAT PROPER SAMPLING PROCEDURES WERE USED BY THE
CONTRACTOR AND PROPER ANALYTICAL TECHNIQUES WERE USED BY THE LABORATORY CONDUCTING THE ANALYSIS.  THE
LABORATORIES USED ARE APPROVED UNDER THE EPA CONTRACT LABORATORY PROGRAM (CLP). SAMPLES NOT MEETING THE
REQUIREMENTS OF THIS PROGRAM ARE REJECTED. ONLY APPROVED, VALIDATED DATA ARE USED IN THE DECISION MAKING
PROCESS.

SPECIFIC ANALYTICAL METHODS ARE NOT GENERALLY INCLUDED IN THE RI OR FS REPORTS.  METHODS USED ARE
DESCRIBED IN DETAIL IN THE FOLLOWING TWO PUBLICATIONS AVAILABLE FROM U.S. EPA.

FOR ORGANIC CONTAMINANTS:

U.S. EPA CONTRACT LABORATORY PROGRAM - STATEMENT OF WORK FOR ORGANIC ANALYSIS (MULTI-MEDIA,
MULTI-CONCENTRATION), MAY 1985.

FOR INORGANIC CONTAMINANTS:

U.S. EPA CONTRACT LABORATORY PROGRAM - STATEMENT OF WORK FOR INORGANIC ANALYSIS (MULTI-MEDIA,
MULTI-CONCENTRATION), JULY 1984.

11. ONE RESPONSIBLE PARTY EXPRESSED CONCERN REGARDING THE TIME ALLOTTED FOR COMMENTS ON THE FS IN VIEW OF
    THE SHORT PERIOD OF TIME BETWEEN THE ISSUANCE OF THE RI AND FS.

EPA RESPONSE:  THE TIME ALLOTTED FOR COMMENTS ON THE FS WAS APPROPRIATE AND CONSISTENT WITH ALL
REQUIREMENTS PER THE NATIONAL CONTINGENCY PLAN (40 CFR 300 ET SEQ.).

12. RESPONSIBLE PARTIES DID NOT AGREE WITH CREATING TWO OPERABLE UNITS AS SOURCE CLEANUP WOULD POSSIBLY   
    HAVE REDUCED CONTAMINATION AT THE WELLHEAD.  BY SPLITTING THE SITE INTO TWO OPERABLE UNITS, A
    COMPREHENSIVE (FOR BOTH OPERABLE UNITS) OVERALL SOLUTION WAS NOT SELECTED.

EPA RESPONSE:  DURING THE REMEDIAL INVESTIGATION, AQUIFER CONTAMINATION WAS VERIFIED EAST OF THE SITE AND
POTENTIAL SOURCE AREA(S) IDENTIFIED BEYOND THE SITE BOUNDARY.  IN ORDER TO REDUCE RISK TO THE PUBLIC IN
AN EXPEDITIOUS MANNER, EPA PROCEEDED WITH THE RI/FS FOR THE SITE UNDER THE ORIGINAL RI/FS OBJECTIVES, BUT
CONCURRENTLY IDENTIFIED A SECOND OPERABLE UNIT ENCOMPASSING THE SOURCE AREA.

THERE IS A CURRENT NEED FOR WELL FIELD WATER; THEREFORE, TREATMENT IS NEEDED AS SOON AS POSSIBLE.  IN
ADDITION, THERE IS NOT ENOUGH INFORMATION AT THIS TIME TO DETERMINE THE NEED FOR AND EXTENT OF REMEDIAL
ACTION RELATING TO THE SITE'S SECOND OPERABLE UNIT. THEREFORE, SPECULATION ON THE IMPACT OF OPERABLE UNIT
#2 ON THE REMEDY SELECTED FOR OPERABLE UNIT #1 IS PREMATURE AND FAILS TO ADDRESS THE CURRENT NEED FOR
SAFE POTABLE WATER.

THE AGENCY RECOGNIZES THE PRIMARY SOURCE OF THE CONTAMINATION TO BE IN THE VICINITY OF MAIN AVENUE WHERE
THE SOILS ARE SHALLOW AND BEDROCK OUTCROPS ARE NUMEROUS.  WE ALSO RECOGNIZE THAT ADDITIONAL STUDIES MAY
CONCLUDE THAT SOURCE CONTROL IS THE APPROPRIATE REMEDIAL ACTION FOR AQUIFER CLEAN UP.  BY CHOOSING
AERATION IN THE FIRST OPERABLE UNIT, THE AGENCY DOES NOT BELIEVE THAT THIS IS THE COST EFFECTIVE REMEDY
FOR AQUIFER CLEANSING.  HOWEVER, WE DO FEEL BECAUSE OF THE LOCATION OF THE PRIMARY SOURCES OF
CONTAMINATION AND UNCERTAINTY OF FLUID FLOW IN FRACTURED ROCK, THAT WELL HEAD TREATMENT BY AERATION IS A
NECESSITY TO ENSURE THE PROTECTION OF PUBLIC HEALTH AND THE ENVIRONMENT.

13. A POTENTIALLY RESPONSIBLE PARTY WAS CONCERNED THAT EPA FAILED TO CONSIDER THE ACCEPTABILITY OF AN
    INCREMENTAL CANCER RISK GREATER THAN 10-6 IN VIEW OF THE FACT THAT EPA ACCEPTS GREATER RISKS IN
    CERTAIN CIRCUMSTANCES.

EPA RESPONSE:  IT IS EPA POLICY TO TRY TO REACH THE 10-6 LEVEL WHEREVER POSSIBLE.  IT HAS BEEN SHOWN THAT
ALTERNATIVE NO. 2 (AIR STRIPPING) WHICH REACHES THIS 10-6 RISK LEVEL IS COST EFFECTIVE AND THE MOST
ENVIRONMENTALLY SOUND ALTERNATIVE WHEN COMPARED TO OTHERS RANGING 10-4 TO 10-7 (SEE KELLOGG-DEERING, ROD
DOCUMENT).



                            REMAINING PUBLIC CONCERNS

1. AN INTERESTED CITIZEN WAS CONCERNED ABOUT WHAT IS BEING DONE TO STOP COMPANIES FROM POLLUTING THE
   GROUNDWATER?

EPA RESPONSE:

IT IS EPA'S POLICY TO ATTEMPT TO IDENTIFY PARTIES RESPONSIBLE FOR CONTAMINATION AT ALL NATIONAL
PRIORITIES LIST (NPL) SITES.  TO DATE, NINE PRP'S HAVE BEEN NOTIFIED OF THEIR POTENTIAL LIABILITY IN
RELATION TO GROUNDWATER CONTAMINATION AT THE KELLOGG-DEERING WELL FIELD SITE.

EFFORTS TO IDENTIFY OTHER PRP'S CONTINUE AS PART OF THE ENFORCEMENT ACTIVITY AT THE KELLOGG-DEERING WELL
FIELD SITE.  THROUGH VIGOROUS ENFORCEMENT AND COORDINATION WITH STATE AGENCIES THESE PRP'S CAN BE STOPPED
FROM POLLUTING THE GROUNDWATER AND REQUIRED TO CLEAN UP THE CONTAMINATION FOR WHICH THEY ARE RESPONSIBLE.

2. AN INTERESTED CITIZEN QUESTIONED WHY IT TAKES EPA SUCH A LONG PERIOD OF TIME TO CONDUCT THESE STUDIES?

EPA RESPONSE:

THE EPA BECAME INVOLVED WITH THIS SITE THROUGH ITS SUPERFUND PROGRAM WHICH BEGAN IN 1980.  IN 1983 THE
KELLOGG-DEERING WELL FIELD WAS INCLUDED ON THE NPL WHICH MADE IT ELIGIBLE FOR SUPERFUND MONEY.  IN 1984
WATER CONTAMINATION DATA AT THE WELLHEAD WAS COLLECTED BY THE EPA AND EVALUATED BY THE CENTERS FOR
DISEASE CONTROL (CDC) TO DETERMINE THE NEED FOR RESPONSE ACTION.  THE CDC DETERMINED THAT SUCH ACTIONS
WERE REQUIRED: HENCE EPA PROCEEDED TO CONDUCT A DETAILED INVESTIGATION WHICH LASTED FROM 1984 TO 1986. 
THIS INVESTIGATION HELPED TO IDENTIFY SOURCES OF CONTAMINATION AND FACILITATED PROPOSAL OF REMEDIAL
ACTIONS TO ASSURE THE PROVISION OF SAFE POTABLE WATER TO THE PUBLIC.  THE DETAILED NATURE OF THE
INVESTIGATION REQUIRED TWO YEARS FOR ITS COMPLETION.



                                 ATTACHMENT A

       COMMUNITY RELATIONS ACTIVITIES CONDUCTED AT KELLOGG-DEERING SITE

COMMUNITY RELATIONS ACTIVITIES CONDUCTED AT THE KELLOGG-DEERING SITE TO DATE INCLUDE THE FOLLOWING:

• EPA AND STATE OFFICIALS HELD A PUBLIC MEETING TO DISCUSS CONDITIONS AT THE SITE (NOVEMBER 1983).

• INFORMATION REPOSITORIES WERE ESTABLISHED AT THE NORWALK PUBLIC LIBRARY AND THE NORWALK TOWN HALL.

• EPA HELD A PUBLIC MEETING TO DISCUSS PLANS FOR THE REMEDIAL ACTION MASTER PLAN (RAMP) FOR THE SITE
(JULY 1984).

• EPA CONDUCTED ON-SITE DISCUSSIONS WITH LOCAL OFFICIALS AND INTERESTED RESIDENTS (MARCH 1986) AND
PREPARED A COMMUNITY RELATIONS PLAN (JUNE 1986).

• EPA ISSUED PROGRESS AND PLANS FACT SHEETS DURING THE RI/FS PROCESS (OCTOBER 1985, APRIL 1986).

• REMEDIAL INVESTIGATION WAS RELEASED FOR PUBLIC REVIEW AND COMMENT (APRIL 1986).

• EPA HELD AN INFORMATIONAL PUBLIC MEETING TO EXPLAIN PROGRESS AND PLANS AT THE SITE (MAY 1986).

• EPA HELD A PUBLIC MEETING AT THE NORWALK PUBLIC LIBRARY TO DESCRIBE THE WORKPLAN FOR THE RI AND TO
RESPOND TO CITIZEN'S QUESTIONS (MAY 22, 1986).

• FEASIBILITY STUDY WAS RELEASED FOR PUBLIC REVIEW AND COMMENT (JUNE, 1986).

• EPA HELD A PUBLIC MEETING AT THE NORWALK PUBLIC LIBRARY TO DISCUSS THE RESULTS OF THE FS AND TO
RESPOND TO CITIZEN'S QUESTIONS (JULY 17, 1986).  APPROXIMATELY 30 LOCAL CITIZENS, OFFICIALS AND
MEDIA ATTENDED THE MEETING.  A FACT SHEET DESCRIBING THE CLEANUP OPTIONS WAS DISTRIBUTED.

• EPA HELD A PUBLIC HEARING AT THE NORWALK PUBLIC LIBRARY TO RECORD COMMENTS FROM THE PUBLIC ON THE
DRAFT FS (JULY 31, 1986). A TRANSCRIPT OF THIS HEARING IS AVAILABLE AT THE NORWALK PUBLIC LIBRARY.

• THE PUBLIC COMMENT PERIOD ON THE FS LASTED FROM JULY 17 UNTIL AUGUST  7, 1986.



                               TABLE 2

               COST SUMMARY KELLOGG-DEERING WELL FIELD

                                     DIRECT CAPITAL COSTS

   ALTERNATIVE                LOW            BASE           HIGH

   NO. 1                      12,043         36,495         45,619
   NO. 2                      40,311         69,751         87,189
   NO. 3                   1,271,096      1,715,232      2,144,040
   NO. 4                   2,441,594      3,487,991      4,534,388
   NO. 5                   2,293,619      3,058,159      3,822,699

                             ANNUAL OPERATING & MAINTENANCE COSTS

   ALTERNATIVE                LOW            BASE           HIGH

   NO. 1                       6,461         19,580          24,475
   NO. 2                       6,461         19,580          24,475
   NO. 2 (YR-15 ONLY) *       34,729         52,836          66,045
   NO. 3                     114,347        346,506         433,133
   NO. 4                     306,349        437,642         568,933
   NO. 5                     137,122        415,520         519,400

                                      PRESENT WORTH ANALYSIS
   ALTERNATIVE
                              LOW            BASE           HIGH

   NO. 1                      74,000         222,000        278,000
   NO. 2                     109,000         263,000        329,000
   NO. 3                   2,355,000       4,998,000      6,247,000
   NO. 4                   5,344,000       7,633,000      9,924,000
   NO. 5                   3,592,000       6,994,000      8,743,000

   * STORAGE TANK REPAIR AFTER FIFTEEN YEARS OF OPERATION.



                               TABLE 3

               INCREMENTAL LIFETIME CARCINOGENIC RISKS

   ALTERNATIVE NO              RISK AFTER TREATMENT

   1 *                            6.4 X 10(-5)

   2                              2.1 X 10(-6)

   3                              3.2 X 10(-7)

   4 **

   5                              3.1 X 10(-5)

   *  THE RISK OF UNTREATED GROUNDWATER IS 1.8 X 10(-4)

   ** SURFACE WATER SUPPLIES ARE NOT IMPACTED BY THE CONTAMINATION
      AT THE SITE; THEREFORE, THEY WERE NOT CONSIDERED IN THIS  ANALYSIS

   NOTE:  DILUTION IS NOT CONSIDERED IN THIS ANALYSIS. CARCINOGENIC
          RISKS WERE CALCULATED ASSUMING A WORST CASE SCENARIO UNDER
          WHICH THE POPULATION SERVED BY THE NFTD BECOMES 100% DEPENDENT
          ON WELL FIELD WATER. IT IS ALSO ASSUMED THAT ALL FOUR WELLS
          WOULD EXHIBIT THE CURRENT HIGHEST LEVELS OF CONTAMINATION
          DETECTED. SUCH SCENARIO COULD CONCEIVABLY ARISE UNDER A SEVERE
          DROUGHT, OR SHOULD THE RESERVOIR TREATMENT SYSTEM FAIL OR IF
          IT CANNOT SUPPLY PUBLIC DEMAND.



                                   TABLE 4

          EXPOSURE CRITERIA AND GUIDANCE FOR WELL FIELD CONTAMINANTS

        FEDERAL (ALL VALUES IN PPB)

   CHEMICAL     RMCL      PMCL      PRMCL    AADI *

   TCE           0         5         --      260

   DCM           0         NR        --      350 **

   1,2 DCE       NR        --        70      NR

   BENZENE       0         5         --      25

   *  NOT CONSIDERING CARCINOGENIC EFFECTS AND ASSUMING 100% CONTRIBUTION FROM DRINKING WATER

   ** LIFE TIME HEALTH ADVISORY ASSUMING 20% CONTRIBUTION FROM DRINKING WATER

                        STATE (ALL VALUES IN PPB)

   CHEMICAL                            LIMIT

   TCE                                 25 (EXPECTED TO GO DOWN TO 5)

   DCM                                 25

   BENZENE                             1

   1,2  DCE                            NR

   NR - NOT REPORTED.



                                TABLE 5

                   TIME REQUIRED TO IMPLEMENT REMEDY
               KELLOGG-DEERING SITE OPERABLE UNIT NO. 1

                                    ALTERNATIVE NUMBER

   ACTIVITY        1       2          3             4             5

   DESIGN         N/A   N/A (1)   12-14 WEEKS   26-30 WEEKS   26-30 WEEKS
   ENGINEERING

   BIDDING        N/A   6 WEEKS    8-10 WEEKS    8-10 WEEKS    8-10 WEEKS

   CONSTRUCTION   N/A   6 WEEKS   16-20 WEEKS   16-20 WEEKS   16-20 WEEKS

                  N/A  12 WEEKS   36-44 WEEKS   50-60 WEEKS   50-60 WEEKS

   NOTES:

   (1)   NEW AIR STRIPPER IS ALREADY CONSTRUCTED STORAGE TANK MUST BE REPAIRED
   N/A   NOT APPLICABLE.

                              TABLE 6

       COMPARISON OF REMEDIAL ALTERNATIVES KELLOGG-DEERING SITE

                           OPERABLE UNIT 1

   ALTER-
   NATIVE  PRESENT             RISK      PUBLIC   ENVIRONMENTAL TIME TO
     NO    WORTH   TECHNICAL  (ADULT)    HEALTH *  IMPACT       IMPLEMENT

     1     222,000    F    6.4 X 10(-5)    NO        LOW        --

     2     263,000    F    4.0 X 10(-6)    YES       LOW        12 WEEKS

     3     4,998,000  F    3.4 X 10(-7)    YES       LOW        36-44 WEEKS

     4     7,633,000  U       --           YES       LOW        50-60 WEEKS

     5     6,994,000  F    3.0 X 10(-5)    NO        LOW        50-60 WEEKS

   F: FEASIBLE
   U: UNFEASIBLE
   * CONSIDERS COMPLIANCE WITH AVAILABLE GUIDELINES UNDER CURRENT SITE CONDITIONS ONLY.


