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BREWSTER WELL FI ELD FOCUSED FEASI BI LI TY STUDY
BREWSTER WELL FI ELD REMEDI AL | NVESTI GATI ON

BREWSTER WELL FI ELD FEASI BI LI TY STUDY
STAFF SUWARI ES AND RECOMMVENDATI ONS

RESPONSI VENESS SUMVARY.

#DE
DECLARATI ONS

CONSI STENT W TH THE COVPREHENSI VE ENVI RONVENTAL RESPONSE, COMPENSATI ON, AND LI ABI LI TY ACT OF 1980 ( CERCLA)
AND THE NATI ONAL CONTI NGENCY PLAN (40 CFR PART 300), | HAVE DETERM NED THAT THE CONTI NUED OPERATI ON OF THE
EXI STING Al R STRI PPI NG SYSTEM TREATI NG THE VI LLAGE OF BREWSTER S WATER SUPPLY AND CONSTRUCTI ON CF A
GROUNDWATER MANAGEMENT SYSTEM TO CONTAI N THE PLUVE OF CONTAM NATI ON AND RESTCRE GROUNDWATER QUALI TY SQUTH OF
THE R VER, |S A COST- EFFECTI VE REMEDY AND PROVI DES ADEQUATE PROTECTI ON OF PUBLI C HEALTH, WELFARE AND THE
ENVI RONMVENT. FURTHERMORE, | HAVE DETERM NED THAT I T | S NECESSARY TO UNDERTAKE A SUPPLEMENTAL REMED AL

I NVESTI GATI ON AND FEASI BI LI TY STUDY TO GATHER ADDI TI ONAL DATA AND TO EVALUATE THE NECESSI TY TO | MPLEMENT
SOURCE CONTRCOL MEASURES. A DETERM NATI ON REGARDI NG FUTURE SCQURCE CONTRCL ACTI ONS WLL BE MADE UPCON

COVPLETI ON OF THI S WORK.

THE STATE OF NEW YORK HAS BEEN CONSULTED AND AGREES W TH THE APPROVED REMEDY. | N ADDI TI QN, THESE ACTI ONS

W LL REQU RE FUTURE OPERATI ON, NAI NTENANCE, AND MONI TORI NG ACTI VI TIES TO ENSURE THE CONTI NUED EFFECTI VENESS
OF THE REMEDY. THESE ACTIVI TI ES AT THE PROPCSED CFF-SI TE Al R STRI PPER ARE PRESENTLY CONSI DERED ELI G BLE FOR
TRUST FUND MONI ES FOCR A PER CD CF ONE YEAR, ALTHOUGH PENDI NG CERCLA LEG SLATI ON MAY AFFECT THIS ELIG BI LI TY
AND' OR THE PERICD OF ELIGA BILITY. HONEVER, EPA WLL NOT PARTICI PATE | N THE COST OF THESE ACTIVI TIES AT THE
EXI STING ON-SI TE AIR STRIPPER.  SAI D COSTS WLL CONTI NUE TO BE PAI D BY THE VI LLAGE OF BREWSTER

FUNDI NG OF TH S REMEDI AL ACTI ON WLL OCCUR AT THE TI ME OF CERCLA REAUTHCRI ZATI ON, MOREOVER, | HAVE DETERM NED
THAT THE ACTI ON BEI NG TAKEN W LL BE APPROPRI ATE WHEN BALANCED AGAI NST THE FUTURE AVAI LABI LI TY OF TRUST FUND
MONI ES FOR USE AT OTHER ACTI VI Tl ES.

SEPTEMBER 30, 1986 CHRI STOPHER J. DAGGETT
DATE REG ONAL ADM NI STRATOR



SUMVARY CF
REMEDI AL ALTERNATI VE SELECTI ON
BREWSTER WELL FI ELD

#SLD
SI TE LOCATI ON AND DESCRI PTI ON

THE BREWSTER WELL FI ELD I'S LOCATED ON THE NORTHERN BANK CF THE EAST BRANCH CROTON RIVER, 3/4 OF A M LE EAST
OF THE VI LLAGE OF BREWSTER, TOM OF SOUTHEAST | N PUTNAM COUNTY, NEW YCORK. THE SITE IS APPROXI MATELY 3 M LES
VEST OF THE CONNECTI CUT/ NEW YORK BORDER AND APPROXI MATELY 47 M LES NORTH OF NEW YORK CI TY. | NTERSTATE 84
PASSES JUST TO THE WEST OF THE SI TE (SEE FIGURE 1).

THE LAND TO THE NORTH OF THE STUDY AREA, CONTAI NING THE COMMUNI TY OF BREWSTER HILL, |'S LARGELY RESI DENTI AL
WTH SOVE AGRI CULTURAL USE. MOST OF THE LAND SOUTH OF THE STUDY AREA | S OCCUPI ED BY COMWERCI AL CR LI GHT
INDUSTRIAL FACILITIES. TO THE WEST IS THE RESI DENTI AL COVWUNI TY OF THE VI LLAGE OF BREWSTER

THE 1980 CENSUS RECORDS THE PCOPULATI ON OF PUTNAM COUNTY AS 77,193. PRQIECTED 1980 FI GURES FOR THE TOM OF

SOUTHEAST AND THE VI LLAGE OF BREWSTER ARE 15,500 AND 1, 700 RESPECTI VELY. THE MJUNI Cl PAL WATER SYSTEM SERVES
THE VI LLAGE AND SEVERAL AREAS | N THE TOAN OF SOUTHEAST, A NUMBER OF BUSI NESS ESTABLI SHVENTS AND THE

CONSOLI DATED RAI L CORPCRATI ON' S PUTNAM JUNCTI ON RAIL YARD. RESI DENTI AL USERS ALONE COUNT FOR AN ESTI MATED

2,100 PECPLE.

ADDI TI ONAL POTENTI AL RECEPTCORS ARE DOMSTREAM USERS OF THE EAST BRANCH CROTON RI VER WH CH CONTRI BUTES TO THE
CROTON FALLS RESERVA R APPROXI MATELY 3.5 M LES DOMSTREAM  THE EAST BRANCH CROTON RI VER FLOAS ADJACENT TO
AND SQUTH OF THE WEELL FI ELD. THREE THOUSAND FEET TO THE EAST COF THE SI TE (UPSTREAM THE RIVER | S | MPOUNDED
TO FORM THE EAST BRANCH RESERVO R, PART OF NEW YCRK CI TY' S CROTON WATERSHED RESERVA R SYSTEM THREE THOUSAND
FEET FROM THE SI TE TO THE NORTHEAST, BOG BROCK, A TRI BUTARY TO THE EAST BRANCH CROTON RI VER, 1S | MPOQUNDED TO
FORM BOG BROOK RESERVA R, ALSO OMED BY NEW YORK CI TY AS SHOM ON Fl GURE 2.

THE SUBSURFACE GEOLOGY OF THE AREA | S HGHLY VAR ED G VING R SE TO AN EXTREMELY COWPLEX SUBSURFACE HYDROLOGY.
GROUNDWATER THRQUGHQUT THE AREA NAY BE FOUND I N BOTH THE BEDROCK AND UNCONSCLI DATED SEDI MENTS. | N BEDROCK,
THE WATER PRIMARI LY OCCURS | N JO NTS AND FRACTURES. | N THE UNCONSCLI DATED DEPCSI TS WATER EXI STS IN THE PCORE
SPACES. PERVEABI LI TY VAR ES OVER MANY ORDERS OF MAGNI TUDE. THE BEDROCK AND UNCONSOLI DATED AQUI FERS NAY ACT
AS DI STI NCT AQUI FERS, OR AS ONE, DEPENDI NG ON THE DEGREE OF HYDRAULI C CONNECTI ON BETWEEN THE TWD. BOTH

SI TUATIONS OCCUR IN THE VI NI TY OF THE BREWSTER WELL FI ELD.

#SH
SI TE H STORY

BEG NNI NG I N 1954, WHEN WELL FIELD NO. 1 WAS DEVELOPED, THE VI LLAGE OF BREWSTER HAS USED THE AQUI FERS BENEATH
THE VI LLAGE-OAWNED LAND, IN THE TOMWN OF SOUTHEAST, AS A SCQURCE OF WATER FOR | TS WATER SUPPLY SYSTEM | N 1967
VELL FIELD NO 2 WAS BROUGHT ON-LINE. THE TWDO WELL FI ELDS CONSI ST OF A TOTAL OF 18 SHALLOWWELLS. EVI DENCE
OF VOLATI LE HALOGENATED ORGANI C COVPOUND (VHO) CONTAM NATI ON FI RST APPEARED I N 1978, AND ALTERNATI VE WATER
SOURCES WERE SUBSEQUENTLY ADDED TO THE WATER SUPPLY SYSTEM | NCLUDI NG A DEEP BEDROCK VELL (DW2) AND TWD
SEPARATE SHALLOW VEELLS (SG-1 AND SG 2) LOCATED AS SHOMN ON FIGURE 3. AS A RESULT OF LOWYI ELD DW1 WAS NOT
CONNECTED TO THE SUPPLY SYSTEM  TWD NEW WELLS SG 3 AND SG 4 WERE ADDED TO THE SYSTEM I N 1984. PRICR TO
DROUGHT CONDI TI ONS ARI SI NG | N 1981, EAST BRANCH CROTON RI VER SURFACE WATER WAS ALSO USED AT TIMES TO
SUPPLEMENT THE WATER SUPPLY SYSTEM

SI NCE 1979, THE VI LLAGE HAS HAD SEVERAL STUDI ES CONDUCTED TO | DENTI FY POTENTI AL ALTERNATI VE GROUNDWATER
SOQURCES AND TO TEST SPRAY AERATI ON AS A POTENTI AL TREATMENT METHOD FOR VHO REMOVAL. | T HAS SI NCE BEEN
CONCLUDED THAT TREATMENT OF EXI STI NG SOURCES IS THE MOST PROM SI NG OF THE ALTERNATI VES FCR SCOLVI NG EXI STI NG
CONTAM NATI ON PROBLEMS | N THE VEELL FI ELD. UNDER A COCPERATI VE AGREEMENT W TH THE EPA, OFFI CE OF RESEARCH AND
DEVELOPMENT, THE VI LLAGE HAS CONSTRUCTED, TESTED AND I N 1984, PLACED ON LINE, A FULL SCALE PACKED CCLUWN FOR
TREATMENT OF THE ENTI RE VI LLAGE SUPPLY.

I'N 1985, A STUDY (FOCUSED FEASI BI LI TY STUDY) WAS CONDUCTED BY NYSDEC, TO | NVESTI GATE THE FEASI BI LI TY OF



ON- SI TE TREATMENT ALTERNATI VES FOR REMOVAL OF VCOLATI LE HALOGENATED ORGANI C COMPQUNDS FROM THE VI LLAGE' S WATER
SUPPLY. CONSI DERI NG COST, RELI ABILITY, OFF-SITE RELEASES AND FLEXI BI LI TY, THE PACKED COLUWN WAS ADJUDGED
SUPERI OR TO OTHER ALTERNATI VES.

#CSS
CURRENT SI TE STATUS

CONCURRENT W TH THE FOCUSED FEASI BI LI TY STUDY A REMEDI AL | NVESTI GATI ON (RI') WAS | NI TI ATED BY NYSDEC TO
DETERM NE THE NATURE AND EXTENT OF CONTAM NATI ON AT AND IN THE VI NITY CF THE SI TE.

VOLATI LE HALOGENATED ORGANI C COVPQUNDS HAVE BEEN THE PRI MARY CONTAM NANTS DETECTED | N THE GROUNDWATER FROM
THE WELL FIELD AND IN THE VICINITY OF THE SITE. GROUNDWATER SAMPLES TAKEN DURI NG THE R WERE ANALYZED FOR A
W DE VAR ETY OF ORGANI C VOLATI LES AND SAMPLES FROM VELLS DGC-6, DGC-14 AND THE RAWWATER | NFLUENT TO THE AIR
STRI PPER VWERE SUBJECTED TO FULL HAZARDOUS SUBSTANCE LI ST (HSL) ANALYSIS. THE PRI NCl PLE CONTAM NANTS WERE
FOUND TO BE TETRACHLORCETHYLENE (PCE), TRI CHLOROETHYLENE (TCE) AND 1,2 DI CHLOROETHYLENE ( DCE) .

GROUNDWATER SAMPLI NG AND MONI TOCRI NG HAS BEEN ONGO NG AT THE SI TE SI NCE 1978 WHEN VHO CONTAM NATI ON WAS FI RST
DI SCOVERED. TABLE 1 LI STS THE FULL RANGE OF CONTAM NANTS AND THEI R MAXI MUM REPORTED CONCENTRATI ONS
DI SCOVERED AT THE SI TE BASED ON R FI NDI NGS, NYSDOH STUDI ES AND OTHER REPCRTS.

TABLE 2 SUMMARI ZES THE R ANALYTI CAL DATA FOR THE MOST PREVALENT CONTAM NANTS (PCE, TCE, AND DCE) BY MEDI A
SAMPLED.

PCE, TCE AND DCE ARE SUSPECTED CARCI NOGENS AND KNOWN CAUSES CF LI VER AND KI DNEY DAVAGE AND CENTRAL NERVOUS
SYSTEM DEPRESSI ON I N HUVANS.  TOXI G TY PROFI LES FOR EACH OF THESE PRI NCI PLE CONTAM NANTS ARE PROVI DED IN
APPENDI X A.

BASED ON THE RESULTS OF THE EXTENSI VE FI ELD RECONNAI SSANCE, SAMPLI NG AND ANALYSI S OF DATA COLLECTED DURI NG
THE R, THE EXTENT OF THE CONTAM NATI ON AT THE BREWSTER WELL FI ELD CAN BE APPROXI MATED. FIGURE 4 IS A
SCHENMATI C OF THE CONTAM NATI ON FOUND AT AND IN THE I NITY OF THE VELL FIELD IN TERVS OF TOTAL VHO. THE

H GHEST LEVELS OF CONTAM NATI ON ENCOUNTERED I N TH S AREA VWERE | N GROUNDWATER SAMPLED FROM R MONI TORI NG WELL
CLUSTER DGC-6, |IN THE | NTERVEDI ATE WELL SCREENED AT A DEPTH OF 29.7 TO 32.2 FEET. AS EVI DENCED I N FI GURE 4,
OTHER ELEVATED LEVELS OF VHOS WERE ALSO ENCOUNTERED IN THE WELL FI ELD AND I N AREAS SQUTH OF THE EAST BRANCH
CROTON RIVER THE H GHEST LEVELS ARE THECRI ZED TO OCCUR | N A RELATI VELY NARROW BAND SQUTH OF THE RIVER, WTH
LONER CONCENTRATI ONS EXTENDI NG TO THE NORTH.

THE CONTOURS SHOMN ON FI GURE 4 WERE DEVELOPED BASED ON THE OCTOBER 1985 FI ELD SAMPLI NG ANALYSI S AND
HYDROGECLOG C | NFORVATI ON DESCRIBED IN THE RI.  THE SHAPE OF THE PLUME THEORI ZED AND REPRESENTED ON Fl GURE 4
WAS DEVELCPED | NCORPORATI NG THE RESULTS OF GROUNDWATER ANALYSES AND CONS| DERI NG GROUNDWATER FLOW CONDI TI ONS
IN THE WELL FIELD VI N TY WH LE THE PRODUCTI ON VEELLS WERE EXTRACTI NG WATER FOR SERVI CE TO THE VI LLAGE
SYSTEM THE ASYMVETRI CAL SHAPE OF THE | SOCONCENTRATI ON LI NES DEPI CTS THE | NFLUENCE OF BOTH GROUNDWATER FLOW
AND PRCDUCTI ON WELL PUMPI NG THI S CONFI GURATI ON TENDS TO SUPPORT THE PREM SE THAT CONTAM NANTS WERE

DI SCHARGED SQUTHEAST OF DGC-6 AND HAVE MOVED AS A "SLUG' TO THEI R PRESENT PCSI TI ON UNDER THE | NFLUENCE CF
NATURAL AND WELL FI ELD- |1 NDUCED GROUNDWATER FLOW  THE | SOCONCENTRATI ON LINES IN THE VIC NI TY OF THE ALBEN
CLEANERS PREM SES (A SUSPECTED SOURCE) ARE SUBJECT TO VERI FI CATI ON BECAUSE BORI NGS WERE NOT EXECUTED ON THAT
PROPERTY.

RESULTS OF GROUNDWATER SAMPLE ANALYSES FROM | NTERVEDI ATE WELLS AT RI WELL CLUSTERS DGC-1 ( SCREENED AT 35.7 TO
40.7 FEET) AND DGC-12 (SCREENED AT 35 TO 40 FEET) | NDI CATE LOWLEVELS OF VHO. THE PRESENCE OF THESE

CONTAM NANTS AT THE LOCATI ONS SHOM ON FI GURE 4 IS NOT FULLY EXPLAI NED BY HYDROGECLOG C CONDI TI ONS AND

PUWPI NG SINCE THE CONCENTRATI ONS ARE LOWN THE OBSERVED CONTAM NATI ON MAY SI MPLY | NDI CATE DI SPERSI ON OF THE
PLUVE. | N REGARD TO THE CONTAM NATI ON | NDI CATED IN THE VICINITY OF SG3 & 4 AND SG1 & 2 (SEE FIGURE 4) IT
I'S PROBABLE THAT CONTAM NATION I NI TI ALLY DRAWN TO VEELL FI ELD NO. 1 WAS DRAWN DI RECTLY TO THE EAST AT THE
25-40 FEET DEPTH BY SUBSEQUENT PUVPING IN WELL FIELD NO 2, SG3 & 4 AND SG 1 & 2. APPARENTLY THROUGH

CONTI NUAL PUMPI NG BY VELLS SG1 & 2 AND SG 3 & 4, CONTAM NATI ON HAS ALSO BEEN MOVI NG FROM THE DGC-6 AREA

DI RECTLY NORTHEAST TOMRD THESE PUMPI NG WELLS BUT AT SI GNI FI CANTLY | NCREASED DEPTHS. EVIDENCE CF THS | S THE
CONCENTRATI ON AND DEPTH OF CONTAM NATI ON CBSERVED | N THE | NTERMVEDI ATE WELL AT DGC 8.



DEEP WELL SAMPLES OF WELLS | NSTALLED DURI NG THE Rl | N BEDROCK SHOMED NO CONTAM NATION AT AND IN THE VI NI TY
OF THE WELL FIELD. BASED ON Rl FI NDI NGS GROUNDWATER FLOW | S EXPECTED TO BE FROM THE BEDROCK TO THE OVERLYI NG
UNCONSCLI DATED AQUI FER UNDER NON- PUMPI NG CONDI TI ONS.  UNDER PUMPI NG CONDI TI ONS FROM WELLS I N BEDROCK (1. E.,
DW2) HYDRAULI C HEAD | S REDUCED LOCALLY AND FLOW FROM THE UNCONSOLI DATED CONTAM NATED AQUI FER MAY BE | NDUCED
I NTO THE BEDRCCK. TH S WOULD ACCCUNT FOR CONTAM NATI ON DETECTED IN DW2 WVHICH IS I N CLOSE PROXIM TY TO WELL
FI ELD NO. 1.

SAMPLI NG AND ANALYSI S CONDUCTED DURING THE RI, N ADDI TI ON TO GROUNDWATER, | NCLUDED WATER | N DRAI NLI NES IN
THE VIO NI TY OF THE SITE, SURFACE WATER, PRI VATE WATER WELLS, SO L AND AlIR

DI SCHARGES FROM A CULVERT NORTHEAST OF ALBEN CLEANERS REVEALED AVERAGE LEVELS OF PCE AT 88 UG L, TCE AT 14
UG L AND DCE AT 6 UG L BASED ON 134 SAMPLES TAKEN. SURFACE WATER SAMPLES TAKEN AT VARI QUS LOCATIONS I N THE
VICINITY OF THE VELL FI ELD SHOW | SOLATED | NCl DENTS OF TRACE AMOUNTS (LESS THAN 5 UG L) OF VHO |IN THE EAST
BRANCH CROTON RI VER A MAXIMUM CF 5.4 UG L OF TOTAL VHO WAS ENCOUNTERED IN THE VICINITY CF THE ALBEN CLEANERS
CULVERT QUTFALL.

SURVEYS (| NCLUDI NG DRAI NLI NE | NVENTORI ES AND SAMPLI NG OF TWD OTHER BUSI NESS ESTABLI SHVENTS | N THE | MVEDI ATE
STUDY AREA, BRADY STANNARD S AND SAVI NO S GARAGES, | NDI CATE THAT NEI THER ARE LI KELY SOURCES OF CONTAM NANT
DI SCHARGES OF THE TYPE ENCOUNTERED | N GROUNDWATER SOUTH OF THE RI VER

FURTHER DOMSTREAM TOMRD THE | -84 OVERPASS AND BEYOND | -84 SAMPLES FROM THE Rl VER SHOWED TRACE AMOUNTS (2 TO
4 UG L) OF PCE. WH LE THESE CONCENTRATI ONS ARE LOW THEY DEMONSTRATE THE POTENTI AL FOCR AN | NTERCHANGE OF
CONTAM NATED GROUNDWATER WTH THE RIVER  BASED ON THE RI RESULTS, HONEVER THERE IS NO S| GNI FI CANT SURFACE
WATER CONTAM NATI ON AT AND IN THE VICINITY OF THE SI TE EXCEPT FOR THE CULVERT DI SCHARGE NORTHEAST CF ALBEN
CLEANERS.

BASED ON 65 PRI VATE WELLS WATER SAMPLES HI GH CONCENTRATI ONS OF PCE (64 UG L) WERE FOUND IN THE VI NI TY OF
THE HENRY VAN MOTEL, EAST AND UPGRADI ENT OF THE SI TE. TRACE AMOUNTS (LESS THAN 5 UG L) OF VHO WERE ALSO
FOUND AT THE HARLEY DAVI DSON SHOP EAST COF THE SITE. HOMNEVER, |IT IS NOT LIKELY THAT THESE LEVELS CF
CONTAM NATI ON ARE ASSCCI ATED W TH THE WELL FI ELD CONTAM NATI ON, SI NCE A DOANGRADI ENT MONI TORI NG WELL WAS
FOUND TO BE CLEAN DURI NG THE | NVESTI GATION.  MONI TORI NG OF THESE FACI LI TI ES WAS RECOMMENDED | N THE R!.

DURI NG THE | NSTALLATION OF THE R MONI TORI NG WELL CLUSTERS, SO L SAMPLES WERE SCREENED TO DETERM NE
CONCENTRATI ONS OF PCE, TCE AND DCE AT VARYI NG DEPTHS USI NG A SEM - QUANTI TATI VE ANALYSI S METHOD ON AN HNU 301
PORTABLE GAS CHROMATOGRAPH. A TOTAL OF 326 SO L SAMPLES WERE SCREENED AS PART OF THE R FI ELD PROGRAM

VARl OUS DEGREES OF CONTAM NATI ON WERE FOUND | N WELL LOCATIONS DGC-1, -3, -6, -7, -8, -9, -12, -13, -14, -15,
-16, -17, AND -19. H GHEST LEVELS OF VHO CONTAM NATI ON I N THE SO L WERE FOUND | N BORI NG LOCATI ONS DGC- 6 (247
PPB), DGC-7 (71 PPB), DGC-9 (172 PPB), DGC- 17 (44 PPB) AND DGC-19 (290 PPB) (SEE TABLE 3). THESE LOCATI ONS
CO NCI DE W TH THE MAXI MUM GROUNDWATER CONTAM NATI ON LEVELS FOUND DURI NG THE RI .

AN AMBI ENT Al R MONI TORI NG SURVEY WAS CONDUCTED AROUND THE SITE VI NITY DURING THE RI.  VOLATI LES WERE NOT
DETECTED I N ANY OF THE LOCATI ONS.

BASED ON HYDROGEOLOG C FI NDI NGS ( GROUNDWATER MODELI NG) AND ANALYTI CAL DATA FOR GROUNDWATER SAMPLES | N THE
VIOANTY OF THE SITE, H GHLY CONTAM NATED GROUNDWATER SQUTH CF THE RIVER IS | N HYDRAULI C CONNECTI ON W TH
WATERS BEI NG W THDRAWN FROM THE WELL FI ELD FOR VI LLAGE USE. CONTAM NANT LEVELS I N THE VI LLAGE WELLS HAVE
NEVER SHOM TOTAL VHOS AS HI GH AS 5,000 UG L AS DI SCOVERED | N MONI TORI NG WELL DGC-6. GROUNDWATER MCDELI NG
SHOANS THAT THI S IS DUE TO I NFI LTRATI ON FROM THE RI VER AND THE | NFI LTRATI ON CHANNEL NEAR WELL FIELD NO. 1

DI LUTI NG CONTAM NATI ON | N WATERS W THDRAWN | N THE PRODUCTI ON WELLS. DI SPERSI ON CAUSED BY PUMPI NG FROM W DELY
SCATTERED WELL LOCATI ONS AND COM NGLI NG W TH UNCONTAM NATED WATER FROM OTHER AREAS OF THE AQUI FER ALSO DI LUTE
GROUNDWATER W THDRAWN FROM THE WELL FI ELD.

BASED ON TRENDS, | T IS BELI EVED THAT THE WELL FI ELD HAS REACHED A STEADY STATE CONDI TI ON, WHEREBY CONTAM NANT
LEVELS ARE NOT EXPECTED TO | NCREASE AT THE WELL FI ELD I N THE FUTURE.

#ENF
ENFORCEMENT



NO NEGOTI ATI ONS W TH POTENTI ALLY RESPONSI BLE PARTI ES HAVE BEEN CONDUCTED UP TO THE PRESENT TI ME. LACK OF AN
OBVI QUS SCURCE OF CONTAM NATI ON HAS DETERRED ENFORCEMENT EFFORTS. THE RI/FS HAS SUCCEEDED | N SUGGESTI NG
ALBEN DRY CLEANERS AS A PROBABLE SCQURCE. ENFORCEMENT ACTIVITY WLL COMVENCE, CONCURRENT W TH THE DEVELOPMENT
OF THE SUPPLEMENTAL RI/FS, TO FURTHER | NVESTI GATE TH S PRCBABI LI TY. THE SUPPLEMENTAL RI/FS, RECOMMENDED I N
TH S RECORD OF DECI SION, WLL FURTHER | NVESTI GATE SUSPECTED SOURCE AREAS AND W LL BE DESI GNED TO FACI LI TATE
TH S ENFORCEMENT EFFORT.

#AE
ALTERNATI VES EVALUATI ON

THE PUBLI C HEALTH AND ENVI RONMVENTAL OBJECTI VES OF THE R/ FS WERE AS FOLLOWS:

PROVI DE A SAFE, RELI ABLE WATER SUPPLY, MEETI NG EPA STANDARDS, TO THE VI LLAGE OF BREWSTER,

CONTAI N THE PLUME OF CONTAM NATI ON TO M TI GATE FURTHER CONTAM NATI ON CF PUBLI C WATER SUPPLI ES;

RESTCRE GROUNDWATER QUALITY AT AND IN THE VICINITY OF THE BREWSTER WELL FI ELD TO ACCEPTABLE LEVELS
(NYS GROUNDWATER STANDARDS) .

THE OBJECTI VE OF THE PROPCSED SUPPLEMENTAL SOURCE CONTROL RI/FS WLL BE TO DETERM NE WHI CH, | F ANY,
ADDI TI ONAL SOURCE CONTRCL MEASURES ARE NECESSARY, FEASI BLE AND COST EFFECTI VE.

I NI TI AL SCREENI NG OF ALTERNATI VES

REMEDI AL ACTI ON OBJECTI VES ESTABLI SHED FCR THE FS | NCLUDE BOTH SYSTEM CBJECTI VES (WATER SUPPLY TREATMENT) AND
SOURCE CONTROL CBJECTI VES ( PLUME CONTAI NVENT). THE SYSTEM OBJECTI VES FOCUS ON CONTROL OF THE QUALITY OF THE
WATER DELI VERED TO THE USERS OF THE BREWSTER SUPPLY SYSTEM THE SOURCE CONTROL OBJECTI VES ADDRESS MEANS COF
CONTAI NVENT OF CONTAM NATI ON | DENTI FI ED I N THE PLUVE AREA SOUTH OF THE EAST BRANCH CROTON RI VER AND AQUI FER
RESTORATI ON.  ACCORDI NGLY, A FULL RANGE OF MORE THAN 110 ALTERNATI VE TECHNOLOG ES, AND VARI ATI ON OF
TECHNOLOG ES, FOR TREATMENT AND SOURCE CONTROL WERE I NI TI ALLY SCREENED TO DETERM NE POTENTI AL APPLI CABI LI TY
AND APPRCPRI ATENESS TO THE PARTI CULAR PROBLEMS EXI STING I N THE BREWSTER WELL FIELD AND I TS VICI NI TY.

THESE TECHNOLOG ES WERE THEN EVALUATED BASED ON EXI STI NG SI TE CONDI TI ONS, | NCLUDI NG CONTAM NANT DI STRI BUTI ON,
GECLOG CAL AND HYDROLOG CAL CONDI TIONS, TECHNI CAL MERI'T AND RELI ABI LI TY, POTENTI AL EFFECTI VENESS | N MEETI NG
REMEDI AL OGBJECTI VES, AND COSTS, | N CRDER TO ESTABLI SH A FINAL LI ST OF CANDI DATE TECHNOLOG ES TO BE CONS|I DERED
I N FORMULATI NG REMEDI AL ACTI ON ALTERNATI VES.  SEE TABLE 4.

THE TECHNOLOGY SCREEN NG PROCESS RESULTED I N A REDUCED LI ST COF TECHNOLOG ES JUDGED TO BE SUI TABLE FOR
INCLUSI ON, SINGY OR I N COVBI NATI ON, AS COMPONENTS OF REMVEDI AL ACTI ON ALTERNATI VES. SEE TABLE 5.

THESE SELECTED TECHNOLOGE ES WERE THEN COVBI NED TO FORMULATE POTENTI AL ALTERNATI VE ACTI ONS THAT ADDRESS SI TE
PROBLEMS (I.E., GROUNDWATER CONTAM NATI ON) EXI STI NG AT THE WELL FIELD AND OFF-SI TE SOJUTH CF THE RIVER.  TH' S
EFFORT RESULTED | N FORMULATI ON OF ELEVEN POTENTI AL REMEDI AL ACTI ON ALTERNATI VES BY CONSI DERI NG TECHNOLOG ES
VWH CH ADDRESS REMEDI AL ACTI ON GBJECTI VES FOR BOTH SYSTEM CONTRCL AND SOURCE CONTROCL.

OF THE ELEVEN ALTERNATI VES FI VE WERE ELI M NATED. THE | NDI VI DUAL TREATMENT SYSTEMS ALTERNATI VE WAS DROPPED
FROM CONS| DERATI ON DUE TO UNCERTAI NTI ES REGARDI NG OPERATI ON AND NMAI NTENANCE (O&M) AND H GH CAPI TAL AND Q&M
COSTS.

ALTERNATI VE WATER SUPPLI ES WERE ELI M NATED AS AN OPTI ON BASED ON | NSTI TUTI ONAL CONSTRAI NTS (E. G, CONSTRAI NTS
ON WATER QUANTI TY SUPPLI ED BY ANOTHER MUNI Cl PALI TY), POTENTI AL PROBLEVMS DURI NG DROUGHT CONDI TI ONS, AND HI GH
CosTS.

GROUNDWATER COLLECTI ON, TREATMENT AND DI SCHARGE TO THE R VER WAS DROPPED FROM CONSI DERATI ON BECAUSE OTHER
ALTERNATI VES PROVI DE THE SAME BENEFI TS OF EXTRACTI ON AND TREATMENT W TH THE ADDED BENEFI T OF EMPLOYI NG AN

I NNOVATI VE GROUNDWATER MANAGEMENT TECHNI QUE WH CH WOULD CONTRCOL THE CONTAM NATI ON SOURCE BY RECHARGE OF
TREATED WATER TO THE PLUVE AREA. ADDI TI ONALLY, TH S ALTERNATI VE CCOULD PGSSI BLY | NTRCDUCE CONTAM NATED WATER



TO THE R VER

GROUNDWATER COLLECTI ON, TREATMENT AND RECHARGE TO THE WELL FI ELD WAS ALSO ELI M NATED FROM FURTHER
CONSI DERATI ON DUE TO H GHER CAPI TAL AND OS&M COSTS AND BECAUSE | T LACKS THE BENEFI T OF GROUNDWATER NMANAGEMENT
TO CONTROL THE CONTAM NATI ON SOURCE BY RECHARGE TO THE PLUME AREA.

SO L AERATI ON WAS ELI M NATED DUE TO THE LENGTH OF TI ME REQUI RED TO ACH EVE REMEDI ATI ON AS COVPARED TO SO L
EXCAVATI ON AND REMOVAL.

I N FORMULATI NG THE FI NAL ALTERNATI VES FOR EVALUATI ON | T WAS RECOGNI ZED THAT NONE OF THE SOURCE CONTRCL
ALTERNATI VES WOULD BE EFFECTI VE | N MEETI NG THE WATER QUALI TY OBJECTI VES REQUI RED | N THE VI LLAGE WATER SUPPLY
SYSTEM W THOUT ALSO | NCORPORATI NG TREATMENT I N THE PACKED COLUWN.  ACCORDI NGLY, THE EXI STI NG PACKED COLUWN
Al R STRI PPER WAS | NCLUDED | N EACH OF THE REMEDI AL ACTI ON ALTERNATI VE SCENARI S CHOSEN FOR DETAI LED

EVALUATI ON.  THE FINAL LI STI NG OF ALTERNATI VES EVALUATED I N DETAIL | S THEREFORE:

ALTERNATI VE | - NO ACTI ON
ALTERNATIVE |1 - OPERATION OF THE EXI STI NG PACKED COLUWN Al R STRI PPER
ALTERNATIVE 111 - EXI STING AIR STRI PPER, GROUNDWATER COLLECTI ON, TREATMENT AND | NJECTI ON EAST OF PLUME

ALTERNATIVE 1V - EXISTING AIR STR PPER, GROUNDWATER CCLLECTI ON, TREATMENT AND | NJECTI ON WEST OF PLUME

ALTERNATI VE V - EXI STING Al R STRI PPER, GROUNDWATER CCLLECTI ON, TREATMENT AND DI SCHARGE TO THE EXI STI NG
AR STRI PPER AT THE WELL FI ELD

ALTERNATI VE VI - SO L HANDLI NG ALTERNATI VES.

A DETAI LED ANALYSI S OF THESE ALTERNATI VES WAS THEN PERFCORVED, CONSI STENT W TH 40 CFR PART 300.68(1). THE
DETAI LED ANALYSI S OF EACH ALTERNATI VE | NCLUDED REFI NEMENT AND SPECI FI CATI ON OF ALTERNATIVES IN DETAIL, WTH
RECOGNI TI ON OF THE RELI ABILITY OF THE USE OF ESTABLI SHED TECHNCOLOGY; DETAI LED COST ESTI MATI ON, | NCLUDI NG
OPERATI ON AND NVAI NTENANCE COST, AND DI STRI BUTI ON OF COSTS OVER TI ME; EVALUATI ON CONSTRUCTABI LI TY; ASSESSMENT
OF THE EXTENT TO WHI CH THE ALTERNATI VE | S EXPECTED TO EFFECTI VELY PREVENT, M Tl GATE, OR M NI M ZE THREATS TO,
AND PROVI DE ADEQUATE PROTECTI ON OF PUBLI C HEALTH, AND AN ANALYSI S OF ANY ADVERSE ENVI RONMENTAL | MPACTS.

APPLI CABLE OR RELEVANT AND APPRCOPRI ATE STANDARDS FOR THI'S SI TE | NCLUDE EPA' S MAXI MUM CONTAM NANT LEVELS
(MCLS), WH CH HAVE BEEN PROPOSED PURSUANT TO THE SAFE DRI NKI NG WATER ACT, AND NEW YORK STATE' S GROUNDWATER
QUALI TY STANDARDS ESTABLI SHED PURSUANT TO THE CLEAN WATER ACT. THE APPLI CABLE PROPOSED MCL FOR

TRI CHLORCETHYLENE IS 5 UG L; THE APPLI CABLE STATE CGROUNDWATER STANDARD FOR TRI CHLORCETHYLENE IS 10 UG L.

CONTAM NANT APPLI CABLE STANDARD CONCENTRATION LIM T
TCE EPA SAFE DRI NKI NG WATER ACT 5 UdL
TCE NYS GROUNDWATER STANDARDS 10 UG L.

AN EVALUATI ON OF ALTERNATI VES (WHI CH | S SUMVARI ZED | N TABLE 6) FOLLOAS. COWPLETE COSTS ASSCCI ATED W TH THESE
ALTERNATI VES ARE PRESENTED | N APPENDI X B.

ALTERNATIVE | - NO ACTI ON

FOR THE BREWSTER WELL FI ELD EVALUATI ON, THE NO ACTI ON ALTERNATI VE DEPI CTED CONDI TI ONS THAT WOULD EXI ST I N THE
WELL FI ELD AND MUNI Cl PAL WATER SUPPLY SYSTEM W THOUT THE PRESENCE OF THE PACKED COLUWN Al R STRI PPER
CONSTRUCTED I'N 1984. CONDI TI ONS THAT WOULD EXI ST W THOUT EXI STI NG TREATMENT THEN FORMED A BASELI NE AGAI NST
WH CH THE OTHER ALTERNATI VES WERE COMPARED. THE NO ACTI ON ALTERNATI VE DOES ASSUVE, HOMEVER, THAT ACTI ONS
TAKEN BY THE COVWUNI TY FOLLOW NG THE DI SCOVERY CF CONTAM NATION I N 1978, SUCH AS WELL FI ELD MANAGEMENT TO
BLEND WATERS TO CONTROL CONTAM NATI ON AND CONSTRUCTI ON OF THE NEWWELLS ON-SI TE, HAVE BEEN | MPLEMVENTED.



THE NO ACTI ON ALTERNATI VE IS COVPLETELY UNACCEPTABLE IN I TS ABI LI TY TO PROVI DE A DRI NKI NG WATER SUPPLY I N THE
NEAR FUTURE MEETI NG EPA MCLS FOR TRI CHLORCETHYLENE. BASED ON MODELS AND S| MULATI ONS, NCORVAL PUMPI NG OF THE
VELL FI ELD WOULD NOT RESULT | N CONTAM NANT REDUCTION IN THE WELL FIELD TO 5 PPB LEVELS (ASSUM NG NO NEW
SOURCE) FOR ABQUT 25 YEARS; AND GROUNDWATER SQUTH OF THE R VER WOULD BE CONTAM NATED AT LEVELS I N EXCESS OF 5
PPB FCR 30-35 YEARS.

ALTERNATI VE 11 - OPERATI ON OF EXI STI NG PACKED COLUW Al R STRI PPER

TH S ALTERNATI VE CONSI STS OF THE CONTI NUED OPERATI ON OF THE ON- S| TE PACKED TOAER Al R STRIPPER.  THE PACKED
TONER HAS BEEN DES|I GNATED BY EPA AS A BEST TECHNOLOGY GENERALLY AVAI LABLE (BTGA) FOR VOLATI LE ORGANI C
COVPOUNDS (VOC) REMOVAL FROM DRI NKI NG WATER (40 CFR 141 AND 142) AND HAS BEEN EXTENSI VELY TESTED AND PROVEN
AT THE BREWSTER SI TE. REMOVALS OF CONTAM NANTS HAVE BEEN REPORTED AT 99% OR MORE AND LEVELS MEETI NG EPA MCLS
HAVE RELI ABLY BEEN MET. THEREFORE, TH S ALTERNATI VE W LL EXCEED APPLI CABLE OR APPRCPRI ATE AND RELEVANT
STANDARDS, PROVI DI NG A VERY H GH LEVEL OF PUBLI C HEALTH PROTECTI ON W TH RESPECT TO THE VI LLAGE' S WATER
SUPPLY. TH S ALTERNATI VE DOES NOT | NCLUDE SOURCE CONTROL MEASURES.

TI MES TO RESTORE GROUNDWATER QUALI TY AT THE WELL FI ELD AND AREA SQUTH OF THE R VER WOULD BE THE SAME AS
ALTERNATI VE 1.

GASEQUS EM SSI ONS FROM THE Al R STRI PPER CONSI ST COF EXTREMELY LOW LEVELS OF VOLATI LES WH CH WLL POSE NO
CHRONI C OR SUBCHRONI C HEALTH THREATS TO DOMW ND RECEPTORS (E. G, WORST CASE PCE CONCENTRATI ONS AT THE TCOP OF
THE STRI PPER ARE ESTI MATED AT 1.6 PPM VERSUS 8 HOUR THRESHOLD LIM T VALUES CF 50 PPM RECOMMENDED BY THE

AVERI CAN CONFERENCE OF GOVERNMENTAL | NDUSTRI AL HYGENI STS) .

ALTERNATIVE 111 - EXI STING AR STRI PPER, GROUNDWATER COLLECTI ON, TREATMENT AND | NJECTI ON EAST OF PLUME

TH' S ALTERNATI VE ASSUMES THAT ALTERNATIVE || (TREATMENT OF THE EXI STI NG PUBLI C WATER SUPPLY BY AN ON- S| TE
PACKED COLUWN STRI PPER) WOULD BE | MPLEMENTED AND, ADDI Tl ONALLY, ASSUMES THAT REMEDI AL FACI LI TI ES WOULD BE
CONSTRUCTED I N THE AREA SOUTH OF THE RIVER  THESE FACI LI TI ES WOULD | NCLUDE EXTRACTI ON VEELLS, AN ADDI TI ONAL
PACKED COLUWN STRI PPER TO TREAT EXTRACTED WATER (TO 99. 9% REMOVAL OF VCOCS) AND PASSI VE | NJECTI ON WELLS EAST
OF THE PLUME AREA. SEE FI GURE 5.

GROUNDWATER MODELI NG OF THE COLLECTI ON TREATMENT/ RECHARGE SYSTEM | NDI CATE THAT THE QUANTI TY OF WATER FROM THE
PRODUCI NG VELLS AT THE VEELL FI ELD WOULD NOT Sl GNI FI CANTLY BE AFFECTED. S| MULATI ONS ALSO PREDI CT THAT

CONTAM NANT LEVELS OF 5 PPB OR LESS COULD BE ACHI EVED AT THE VELL FI ELD AND I N GROUNDWATER SOUTH OF THE RI VER
I'N ABOUT 10 YEARS W TH CCOLLECTI OV TREATMENT/ RECHARGE.

ALTERNATI VE 111, THEREFORE, PRESENTS A SOLUTI ON TO THE SOURCE CONTAM NATI ON PROBLEM BY MEETI NG THE OBJECTI VES
OF PLUME CONTAI NVENT AND RESTCORATI ON OF AQUI FER QUALITY AS WELL AS REDUCI NG LONG TERM PUBLI C HEALTH AND
ENVI RONMVENTAL RI SKS BY REMEDI ATI NG THE CONTAM NATED PUBLI C WATER SUPPLY.

EXTRACTI ON AND | NJECTI ON VEELLS AND THE Al R STRI PPER COULD BE | NSTALLED W TH NO ADVERSE | MPACTS ON NEW YORK
STATE REGULATED WETLANDS AND WTH M NOR | MPACT TO AREAS CLASSI FI ED AS WETLANDS UNDER FEDERAL REGULATI ONS. NO
SI GNI FI CANT ADVERSE Al R QUALI TY | MPACTS WOULD BE EXPECTED FROM THE Al R STRI PPI NG PROCESS. THE PASSI VE

I NJECTI ON VELLS WOULD REQUI RE APPROVAL FROM THE EPA AS CLASS V WELLS UNDER UNDERGROUND | NJECTI ON CONTRCL
REGULATI ONS PURSUANT TO THE FEDERAL SAFE DRI NKI NG WATER ACT.

SI NCE MUCH OF THE WORK CONTEMPLATED SQUTH OF THE RIVER IS ON LANDS UNDER CONTRCL OF THE A TY OF NEW YORK,
C TY APPROVAL WOULD ALSO BE REQUI RED. THE BENEFI T OF CLEANUP WOULD ACCRUE TO THE CI TY AS WELL AS THE VI LLAGE
AND, AS A RESULT, APPROVAL WOULD BE ANTI Cl PATED.

ALTERNATI VE 1V - EXI STING Al R STRI PPER, GROUNDWATER CCLLECTI ON, TREATMENT AND | NJECTI ON VEST OF PLUME

TH S ALTERNATI VE CONSI STS OF THE SAME TECHNOLOGY COMPONENTS | DENTI FI ED | N ALTERNATIVE III. THE DI FFERENCE
BETWEEN THE ALTERNATI VES | NVOLVES THE LOCATI ON OF THE I NJECTI ON VELLS. | N ALTERNATI VE |V EXTRACTI ON WELLS
WOULD BE PLACED ON THE EASTERN SI DE OF THE PLUME AREA, W TH | NJECTI ON WELLS TO THE WEST. AS IN THE CASE COF
ALTERNATIVE 111 AN ON-SI TE AR STRI PPER, TO TREAT THE VI LLAGE WATER SUPPLY, IS ALSO ASSUVED. SEE FI GURE 6.



TH' S SCENARI O WAS | DENTI FI ED DURI NG ANALYTI CAL MODELI NG AS POTENTI ALLY THE MOST EFFECTIVE. FLUSH NG OF WATER
ACRCSS THE MOST CONTAM NATED AREAS |'S ENABLED AND A HYDRCDYNAM C BARRI ER | S PLACED DOMN- VALLEY FROM THE
PLUVE. HOWEVER, W THOUT 100 PERCENT TREATMENT EFFI Cl ENCY ( ESTI MATED AT 99. 9% SOVE | NJECTED WATER W TH
LONLEVEL (5.6 PPB) VHO CONTAM NATI ON WOULD PROBABLY FLOW DOAMNGRADI ENT AND SOME OF THE WATER | NJECTED ON THE
VWEST S| DE OF THE PLUMVE AREA MAY BE LOST DOWNGRADI ENT TO THE WEST, OQUT OF THE VI NITY OF THE | NFLUENCE CF THE
VWELL FlI ELD PRODUCTI ON VELLS. FURTHER, THE PRECI SE LOCATI ON OF THE WESTERN BOUNDARY COF THE PLUME |'S NOT YET
KNOWN, MAKI NG MONI TORI NG OF TH' S ALTERNATI VE DI FFI CULT.

OTHERW SE THI S ALTERNATIVE | S SIM LAR AND JUDGED EQUAL TO ALTERNATI VE I11. GROUNDWATER RESTORATI ON TI MES
WOULD BE EQUAL TO ALTERNATIVE |11 (10 YEARS).

ALTERNATI VE V - EXI STING AIR STRI PPER, GROUNDWATER COLLECTI ON, TREATMENT AND DI SCHARGE TO EXI STI NG Al R
STRI PPER AT THE WELL FI ELD

ALTERNATI VE V | NCLUDES AN ON- SI TE PACKED COLUMN Al R STRI PPER, THE SAME AS ALTERNATIVES 11, 11l AND IV

SIM LAR TO ALTERNATIVES 111 AND 1V, EXTRACTI ON AND TREATMENT, | N AN OFF-SI TE STRI PPER, OF WATER FROM THE
CONTAM NATED PLUME AREA SOUTH OF THE RIVER IS ALSO ASSUVED. UNDER THI S ALTERNATI VE, HOAEVER, NO I NJECTI ON
WELL WOULD BE USED. | NSTEAD, THE TREATED EFFLUENT FROM THE OFF- SI TE STRI PPI NG COLUWN WOULD BE PI PED TO THE
ON- SI TE TREATMENT SYSTEM FOR FURTHER TREATMENT ALONG W TH WATER FROM THE WELL FI ELD PRODUCTI ON WELLS. SEE
FI GURE 7.

THE PERFCRVANCE OF THE ON-SI TE STRI PPER, I N REMOVAL OF VHOS FROM THE PUBLI C WATER SUPPLY, WOULD BE EXCELLENT
AS LONG AS THE EFFLUENT FROM THE OFF- SI TE STRI PPER CONTAINS VHO LEVELS EQUAL TO OR LESS THAN LEVELS
ENCOUNTERED | N WATER FROM THE PRCDUCTI ON WELLS. ACCORDI NGLY, STATE STANDARDS AND PROPCSED FEDERAL MCLS
SHOULD BE MET. | N REGARD TO SOURCE CONTRCL CBJECTI VES, THE EXTRACTI ON AND TREATMENT OF GROUNDWATER FROM THE
SOURCE AREA SQUTH OF THE R VER WOULD CONTRI BUTE BOTH TO CONTAI NVENT AND RESTCRATI ON OBJECTI VES. PRQJECTED
BENEFI TS TO GROUNDWATER QUALI TY ARE SIM LAR TO ALTERNATIVES |1l AND IV. HOANEVER, EXTRACTI ON W THQUT

REI NJECTI ON | N THE AREA SOUTH OF THE RI VER MAY RESULT IN A SLI GHTLY LONGER PERI OD FOR RESTCRATI ON OF
GROUNDWATER QUALITY, WHEN COVPARED TO ALTERNATIVES 11 AND | V.

I'N ORDER TO ENSURE THAT THE OFF- SI TE STRI PPI NG SYSTEM | S WORKI NG PROPERLY TO PRCDUCE AN EFFLUENT AMENABLE TO
M XI NG WTH WATERS FROM THE PRQIECTI ON VELLS EXTRA PRECAUTI ONS WOULD BE NECESSARY. AT THE OFF-SI TE STRI PPER
TH S WOULD BE PROVI DED BY ADDI TI ONAL CONTROLS AND MORE FREQUENT MAI NTENANCE AND MONI TORING  THESE ADDI Tl ONS
ARE REFLECTED | N ADDI TI ONAL COSTS.

RI SKS EXIST IN TH S ALTERNATI VE OF POSSI BLY | NDUCI NG A NEW CLASS OF PCOLLUTANTS | NTO THE SOURCE OF BREWSTER
WATER SUPPLY. FOR EXAMPLE, | F YET UNDETECTED NON- VOLATI LE CONTAM NANTS EXI ST | N THE GROUNDWATER SQUTH OF THE
Rl VER THEY COULD BE DRAWN | NTO THE SYSTEM AND NOT REMOVED BY THE Al R STRI PPERS, BECAUSE AIR STRIPPING IS
EFFECTI VE ONLY ON VOLATI LE COVPOUNDS. AT A MNTMUM FULL MONI TORI NG FOR ALL HAZARDOUS SUBSTANCES LI ST (HSL)
COVPOUNDS WOULD BE REQUI RED ON A PERIODI C BASIS TO AVO D TH S PCSSI Bl LI TY.

TH' S ALTERNATI VE WOULD REQUI RE A PI PELI NE CROSSI NG UNDER THE RI VER (W TH PROBABLE ADVERSE ENVI RONMENTAL
| MPACT) AND A PHYSI CAL HOOKUP TO THE RAW WATER FEED LINE OF THE ON-SI TE STRIPPER I N ADDI TI ON, CERTAIN
I NSTI TUTI ONAL  APPROVALS WOULD BE REQUI RED FROM THE STATE, THE CITY OF NEW YORK AND THE VI LLAGE OF BREWSTER

THE COVPLEXI TI ES | NVOLVED | N | MPLEMENTATI ON OF THI S ALTERNATI VE MAKES | T LESS ATTRACTI VE THAN OTHER
ALTERNATI VES.

ALTERNATI VE VI - SO L HANDLI NG

SO L CONTAM NATI ON ALTERNATI VES ARE ADDRESSED SEPARATELY BECAUSE THESE ACTI ONS MAY BE | MPLEMENTED AS PART OF
ANY REMEDI AL ACTI ON PLAN. THE OBJECTI VES OF THE SO L CONTAM NATI ON ALTERNATI VES ARE TO | DENTI FY ZONES OF
SO L CONTAM NATI ON CR RESI DUES THAT NMAY BE CONTRI BUTI NG TO GROUNDWATER CONTAM NATI ON AND | DENTI FY THE MEANS
TO ELI M NATE SUCH SOURCES, | F FEASI BLE.

MVEETI NG THESE CBJECTI VES WOULD REQUI RE TWD STEPS:  FI RST, | DENTI FI CATI ON OF SO L CONTAM NATI ON AREAS; AND
SECOND, REMEDI ATI ON.  THE MOST LI KELY SCURCE OF VHO CONTAM NATI ON | DENTI FI ED DURING THE Rl IS THE PREM SES OF



ALBEN CLEANERS. HOWEVER, NO CONFI RVATI ON OF THE EXI STENCE OF LOCALI ZED CONTAM NATI ON I N THE ALBEN CLEANERS
AREA WAS PROVI DED DURING THE R STUDIES. | N ORDER TO | DENTI FY WHETHER A CONTI NUED SOURCE OF CONTAM NATI ON
EXI STS ON THCSE PREM SES A PROGRAM COF TEST PI TTI NG SHALLOW VELL | NSTALLATI ON AND CONTAM NANT ANALYSI S WOULD
BE UNDERTAKEN.

IF SO L CONTAM NATI ON | S ENCOUNTERED I N SI GNI FI CANT LEVELS, A PROGRAM TO EXCAVATE THE SO LS IN THE
UNSATURATED ZONE WOULD BE CARRI ED QUT. FOR PURPCSES OF ESTI MATES I T WAS ASSUMED THAT AN AREA ABOUT 43 FEET
W DE BY 80 FEET LONG BY 6 FEET DEEP WOULD REQUI RE EXCAVATI ON EAST OF THE ALBEN CLEANERS BUI LDI NG  SEVERAL
OPTI ONS EXI ST FOR SO LS HANDLI NG UNDER THESE CONDI TI ONS, DEPENDI NG ON CONTAM NATI ON LEVELS ENCOUNTERED. FCR
EXAVPLE, SO LS COULD BE LOADED AND TRANSPORTED OFF-SI TE TO A SECURE ( RCRA APPROVED) LANDFILL. SO LS COULD
ALSO BE TREATED ON- Sl TE USI NG ROTARY KI LN OR | NFRARED | NCI NERATI ON.  DATA FROM THE SUPPLEMENTAL RI/FS WLL
ASSI ST | N FURTHER EVALUATI NG TH S ALTERNATI VE.

ANY OF SEVERAL | NNOVATI VE SO L REMEDI ATI ON MEASURES CCOULD BE EFFECTI VE | N ACH EVI NG THE STATED OBJECTI VES
DEPENDI NG UPON THE TYPE AND QUANTI TY OF CONTAM NANTS PRESENT. COFF-SI TE DI SPCSAL CQULD BE ACCOWPLI SHED
RELATI VELY EASILY, WH LE ON-SITE SO L REMEDI ATI ON WOULD BE MORE DI FFI CULT TO | MPLEMENT.  ALL ALTERNATI VES
COULD BE CARRI ED QUT | N ACCORDANCE W TH ENVI RONMVENTAL REGULATI ONS.

#RA
RECOMVENDED ALTERNATI VE

THE APPROPRI ATE EXTENT OF REMEDY SHALL BE DETERM NED BY EPA' S SELECTI ON OF A COST- EFFECTI VE REMEDI AL
ALTERNATI VE THAT EFFECTI VELY M Tl GATES AND M NI M ZES THREATS TO AND PROVI DES ADEQUATE PROTECTI ON OF PUBLI C
HEALTH AND VELFARE AND THE ENVI RONMENT. TH S WLL NORVALLY REQUI RE SELECTI ON OF A REMEDY THAT ATTAI NS COR
EXCEEDS APPLI CABLE OR RELEVANT AND APPROPRI ATE FEDERAL AND STATE PUBLI C HEALTH AND ENVI RONVENTAL REQUI REMENTS
THAT HAVE BEEN | DENTI FI ED FOR THE SI TE.

DI SCOUNTI NG THE NO ACTI ON ALTERNATI VE (SI NCE THE PACKED TONER Al R STRI PPER | S ALREADY | N PLACE), EACH OF THE
ALTERNATI VES SELECTED FOR DETAI LED EVALUATI ON WOULD PROVI DE AN APPRCPRI ATE EXTENT OF REMEDY W THI N THE ABOVE
DEFI NI TION.  BASED ON MEETI NGS W TH NEW YCORK STATE, | TS CONSULTANTS, THE VI LLAGE OF BREWSTER AND THE PUBLI C,
I T IS RECOWENDED THAT CONTI NUED OPERATI ON OF THE EXI STING Al R STRI PPER TO TREAT THE VI LLAGE S WATER SUPPLY
AND DESI GN AND CONSTRUCTI ON OF A GROUNDWATER MANAGEMENT SYSTEM TO CONTAI N THE PLUVE OF CONTAM NATI ON AND
RESTORE GROUNDWATER QUALI TY SQUTH OF THE R VER, BE SELECTED AS THE REMEDY FOR TH S PROJIECT. THE GROUNDWATER
MANAGEMENT SYSTEM W LL | NCLUDE GROUNDWATER EXTRACTI ON WELLS, Al R STRI PPER TREATMENT OF EXTRACTED GROUNDWATER
AND REI NJECTI ON OF TREATED WATER.  DETAI LS OF THE GROUNDWATER MANAGEMENT SYSTEM W LL BE DETERM NED DURI NG
DESI GN.

TH S ALTERNATI VE PROVI DES A SAFE AND RELI ABLE WATER SUPPLY TO THE VI LLAGE THAT EXCEEDS APPLI CABLE OR RELEVANT
AND APPRCPRI ATE STANDARDS, THEREBY PROVI DI NG A VERY H GH LEVEL OF PUBLI C HEALTH PROTECTI ON.  THI S ALTERNATI VE
WLL ALSO RESTORE GROUNDWATER QUALI TY SOUTH OF THE R VER TO LEVELS EXCEEDI NG APPL| CABLE STATE GROUNDWATER
STANDARDS.

DETAI LED COST ESTI MATES FOR THE RECOMMVENDED ALTERNATI VE ARE | NCLUDED I N APPENDI X C.

#CR
COVMIUNI TY RELATI ONS

COVMUNI TY PERCEPTI ON CF THE BREWSTER CONTAM NATI ON PROBLEM HAS BEEN AN | MPORTANT FACTOR I N PLACING THI S SITE
ON THE SUPERFUND NATI ONAL PRI ORI TI ES LI ST. VHOS WERE DI SCOVERED I N THE VI LLAGE S WATER SUPPLY I N 1978.
CONSI DERABLE LOCAL PRESS REGARDI NG THE | SSUE CONTRI BUTED TO PUBLI C AWARENESS.

SINCE THE NPL LI STI NG I N DECEMBER 1982, PUBLI C CONCERN HAS SUBSI DED, AND THE TOMNSPEOPLE HAVE BEEN GENERALLY
SATI SFI ED THAT APPRCPRI ATE ACTI ON |'S BEI NG TAKEN AND THAT NO CONTAM NATED WATER | S BEI NG CONSUMED. HOWEVER,
THERE 1S STI LL CONCERN REGARDI NG THE POTENTI AL SPREAD CF CONTAM NATI ON.

SPECI FI C CONCERNS THAT WERE RAI SED DURI NG THE PUBLI C COMVENT PERI OD ARE ANSWERED | N THE RESPONSI VENESS
SUMVARY. ALL COMMENTS WERE MADE AT THE PUBLI C MEETI NG HELD ON AUGUST 21, 1986 AT THE BREWSTER VI LLAGE HALL.



NO OTHER COMMENTS, WRI TTEN OR OTHERW SE, WERE RECEI VED DURI NG THE PUBLI C COMVENT PERI OD.

#CEL
CONSI STENCY W TH OTHER ENVI RONVENTAL LAWS

AT THE PRESENT TI ME, THERE ARE NO FEDERAL ENVI RONMVENTAL LAWS OTHER THAN THE SAFE DRI NKI NG WATER ACT WH CH ARE
APPLI CABLE TO | MPLEMENTI NG THE SELECTED REMEDI AL ACTION AT THI'S SI TE.

TRI CHLORCETHYLENE HAS BEEN CHOSEN BY EPA FOR EVALUATI ON AND PGCSSI BLE FUTURE REGULATI ON PURSUANT TO THE CLEAN
AR ACT' S NATI ONAL EM SSI ON STANDARDS FOR HAZARDCOUS Al R POLLUTANTS ( NESHAP). HOWEVER, SUCH REGULATI ON W LL
LI KELY NOT BE PROMULGATED FOR 1-2 YEARS. AT THE PRESENT TI ME, EPA BELI EVES THAT THE RI SK ASSESSMENT
PERFORMED FOR THE OPERATI ON OF THE PACKED COLUWN Al R STRI PPER (USI NG WORST CASE ASSUMPTI ONS THROUGHOUT THE
ANALYSI' S) HAS SUFFI Cl ENTLY DEMONSTRATED THE EXTREMELY LOW RI SK ASSCCI ATED W TH THE PREDI CTED LEVEL OF AIR
EM SSI ONS ON LI KELY RECEPTOR AREAS.

#OM
OPERATI ON AND VAl NTENANCE

PACKED COLUWN TECHNOLOGY HAS BEEN SUCCESSFULLY APPLI ED FOR REMOVAL OF VOCS AT FULL SCALE WATER TREATMENT
PLANTS I N AT LEAST 24 LOCATIONS IN THE UNI TED STATES. THE EQU PMENT IS COMVERCI ALLY AVAI LABLE; | S RELATI VELY
EASY TO COPERATE;, START-UP AND SHUT DOM CAN BE ACCOVPLI SHED QUI CKLY; AND THE EQUI PMENT CAN BE DESI GNED TO
OPERATE FOR A NUMBER CF YEARS. | T HAS ALSO BEEN SHOMN TO OPERATE UNDER VARYI NG CLI MATI C CONDI TIONS.  THE

EXI STI NG BREWSTER ON-SI TE Al R STRI PPER HAS SUCCESSFULLY BEEN OPERATI NG FCR MORE THAN A YEAR

COSTS ESTI MATES FOR THE OPERATI ON AND MAI NTENANCE OF THE ON-SI TE (WATER SUPPLY) AND OFF- SI TE ( GROUNDWATER
REMEDI ATI ON) SYSTEMS OF THE SELECTED REMEDY ARE | NCLUDED I N APPENDI X C.  EPA WLL NOT PARTICI PATE | N THE COST
OF COPERATI NG AND NMAI NTAI NI NG THE EXI STING ON-SI TE AIR STRIPPER.  SAI D COSTS ARE TO BE BORNE BY THE VI LLAGE

#FA
FUTURE ACTI ONS

A SECOND OPERABLE UNI'T CONSI STI NG OF ADDI TI ONAL SOURCE CONTRCOL REMEDI AL MEASURES MAY BE | MPLEMENTED FOLLOW NG
THE SUPPLEMENTAL RI/FS AND | SSUANCE OF A SUBSEQUENT EPA RECORD OF DEC S| ON.

#TVA
TABLES, MEMORANDA, ATTACHMVENTS



APPENDI CES

APPENDI X A

TETRACHLORCETHYLENE

CHEM STRY AND METABCLI SM

TETRACHLORCETHYLENE ( PERCHLORCETHYLENE) |'S A HALOGENATED ALI PHATI C HYDROCARBON OF MOLECULAR WVEI GHT 165. 83.

ORAL ABSORPTI ON DATA |'S SCANTY AND QUALI TATI VE. AN EARLY STUDY NOTED THAT | NTESTI NAL ABSORPTI ON | N DOGS WAS
FACI LI TATED BY FATS AND O LS. | N HUVANS, PULMONARY ABSORPTI ON IS RAPID AND | NHALATION IS THE MOST COMMVON
EXPOSURE ROUTE. WH LE METABOLI SM OF PERCHLORCETHYLENE IS FAIRLY SLOWNV I N HUVANS, METABCOLI C PRODUCTS, SUCH AS
THE REACTI VE PCE EPOXI DE, HAVE BEEN SHOM TO BE BOTH CARCI NOGENI C AND MJUTAGENI C, EMBODYI NG MUCH CF THE RI SK
POTENTI AL OF THE PARENT COVPOUND ( EPA, 1986). LOW PERCENTAGES OF DOSES ARE REPORTED AS BEI NG EXCRETED AS
METABCLI TES, PRI NCI PALLY AS TRI CHLORQACETI C ACI D.

TOXI A TY

TETRACHLORCETHYLENE |'S CONSI DERED A PROBABLE HUVAN CARCI NOGEN. A COHORT STUDY OF DECEASED LAUNDRY AND DRY
CLEANI NG WORKERS' MEDI CAL HI STCRI ES REVEALED EXCESSI VE LUNG CERVI CAL, AND SKI N CANCERS, AND A SLI GHT EXCESS
OF LEUKEM AS AND LI VER CANCERS, BUT THE SUBJECTS EXPOSURE TO TRI CHLORCETHYLENE AND CARBON TETRACHLCRI DE I N
ADDI TI ON TO PERCHLORCETHYLENE PRECLUDED DEFI NI TI VE | DENTI FI CATI ON OF THE CAUSAL ROLE OF PERCHLOROETHYLENE.

PCE S CARCI NOGENI C POTENTI AL RESI DES PRIMARILY I N I TS Bl OLOG CALLY REACTI VE METABCLI TES SUCH AS THE PCE
EPOXI DE | NTERVEDI ATE (EPA, 1986). A 1977 | NGESTI ON STUDY USI NG RATS AND M CE REPORTED DECREASED SURVI VAL
RATES I N BOTH SPECI ES AND H GHLY S| GNI FI CANT | NCREASES | N HEPATOCELLULAR CARCI NOVAS IN THE M CE.  (NO

| NCREASE WAS OCBSERVED FCR RATS).

A 1985 (DRAFT) NATI ONAL TOXI COLOGY PROGRAM LI FETI ME | NHALATI ON Bl CASSAY W TH RATS AND M CE DEMONSTRATED THAT
PERCHLORCETHYLENE | NDUCED CARCI NOGENI C EFFECTS I N RATS AND M CE.  ALTHOUGH EPA ACKNOWNLEDGED THAT CERTAI N
ASPECTS OF THE CONDUCT OF THE BI OASSAY M GHT | NVALI DATE A REPORTED MARG NALLY STATI STI CALLY SI GNI FI CANT
LEUKEM A | NCI DENCE | N ONE STRAIN OF MALE RATS, THE TWD SETS OF ANI VAL STUDI ES WERE CONSI DERED TO PROVI DE

EVI DENCE JUSTI FYI NG ALTERATI ON CF THE PREVI QUSLY DEVELOPED CARCI NOGENI C RI SK FACTOR | N MARCH, 1986.

THE 1985 NTP STUDY DATA WERE USED TO ESTI MATE UNIT RI SK CF PCE VI A | NHALATI ON I N THREE RANGES. THE FI RST
RANGE USES A METABQOLI ZED DOSE DERI VED FROM A SI NGLE EXPCSURE BALANCE STUDY AND THE SECOND AND THI RD RANGES
ARE CALCULATED ON THE BASI S OF METABCLI ZED DOSES DERI VED FROM A PHYSI OLOG CALLY- BASED PHARVACCKI NETI C ( PB- PK)
MODEL.  UNTI L UNCERTAI NTI ES REGARDI NG PB- PK MODEL PARAMETERS ARE RESOLVED, EPA RECOMMENDS USI NG THE FI RST
RANGE, WHI CH YI ELDS A REVI SED UPPER- BOUND ESTI MATE OF | NCREMENTAL CANCER RI SK (DUE TO LI FETI ME EXPCSURE OF 1
UG M8 OF PCE IN AIR RANG NG FROM 2.9 X 10-7 TO 9.5 X 10-7.

(TH'S I'S APPLI CABLE ONLY TO LOW LEVEL EXPOSURES WHERE A LI NEAR RELATI ONSHI P EXI STS BETWEEN AMBI ENT
CONCENTRATI ON AND METABCOLI ZED DCSE. ) .

I N SEPTEMBER 1985, EPA PUBLI SHED A CARCI NOGENI C POTENCY FACTOR FOR HUVANS OF 5.10 X 10-2 (MZ Kd DAY) - 1.
ACG H (1983) RECOMVENDED A TWA-TLV CF 50 PPM AND A STEL CF 200 PPP, WH LE OSHA HAS | MPLEMENTED A PERM SSI BLE
EXPOSURE LEVEL (8-HOUR TWA) OF 100 PPM (CRF, 1981).

I'N HUVANS, CHRONI C | NHALATI ON EXPOSURE TO A RANGE OF PERCHLORCETHYLENE CONCENTRATI ONS HAVE BEEN REPORTED TO
LEAD TO RESPI RATORY | RRI TATI ON, NAUSEA AND OTHER | NTESTI NAL EFFECTS, | NSOW A, HEADACHE, LI VER Cl RRHCSI S,
HEPATI TI'S, AND NEPHRI TI S, ALTHOUGH DOSE LEVELS WERE NOT QUANTI FI ED.

EFFECTS OF SUBCHRON C | NHALATI ON EXPOSURE TO PERCHLORCETHYLENE | N EXPERI MENTAL ANI MALS | NCLUDE A NUMBER CF

H STCPATHOLOG CAL AND ORGAN FUNCTI ON ALTERATI ONS.  FOR EXAMPLE, RATS SHOWED EEG CHANGES AND CEREBRAL CORTI CAL
CELL CHANGES, LIVER AND SPLEEN CONGESTI ON AND KI DNEY | NJURY. M CE DEMONSTRATED ALTERATI ONS | N MUSCLE
RESPONSE VWHI LE RABBI TS SHONED PATHOMORPHOLOG CAL AND CRGAN FUNCTI ON ABNCRVALI TI ES.  GUI NEA PI GS ARE UNUSUALLY



SUSCEPTI BLE TO PERCHLORCETHYLENE, ACCORDI NG TO EVI DENCE FROM STUDI ES WHI CH FOUND PATHOLOG C CHANGES | N BOTH
LI VER AND KI DNEY AT DOSES LONER OR COMPARABLE TO THOSE WHI CH | NDUCED NO EVI DENCE OF DAVACE | N MONKEYS,
RABBI TS CR RATS.

LI TTLE | NFORVATI ON EXI STS REGARDI NG CHRONI C TOXI G TY DUE TO PERCHLOROETHYLENE EXPOSURE. | N A 1977 NCI ORAL
CARCI NOGENI CI TY BI OASSAY WTH M CE AND RATS, TOXI C NEPHROPATHY WAS OBSERVED AT ALL DOSE LEVELS | N BOTH SEXES
OF BOTH SPECI ES, LEADI NG TO ESTABLI SHVENT OF LQAEL'S FOR TOXI C NEPHROPATHY OF 300 MJ KG DAY FOR M CE AND 471
M KGE DAY FOR RATS. UNSPECI FI ED REVERSI BLE LI VER DAMAGE WAS REPORTED.

OTHER ASPECTS OF TETRACHLOROETHYLENE TOXI COLOGY | NCLUDE TERATOGEN CI TY AND POTENTI AL | NTERACTI ON W TH OTHER
TOXI CANTS. TERATOGEN C EFFECTS WERE FOUND | N TWD SPECI ES OF RCDENTS WHEN 300 PPM WAS ADM NI STERED VI A
I NHALATI ON FCR 7 HOURS PER DAY DURI NG A PORTI ON OF THE GESTATI ON PERI CD.

TETRACHLORCETHYLENE TOXICI TY | S BELI EVED TO BE AFFECTED BY COVMPOUNDS THAT ALTER M CROSOVAL ENZYME FUNCTI ON,
BECAUSE CF | TS METABOLI SM BY M XED FUNCTI ON OXI DASES. SYNERG STI C EFFECTS HAVE BEEN DEMONSTRATED W TH
ARCCHLCR PRETREATMENT, W TH ALCOHOL, AND W TH BENZENE.

IN THE FEW REPCORTS AVAI LABLE, PERCHLORCETHYLENE HAS ELI Cl TED M XED RESPONSES | N MUTAGENI I TY TESTS. RESULTS
WERE PCSI TI VE | N TESTS W TH TWD SALMONELLA ASSAYS, BUT WERE NEGATI VE W TH ESCHERI CHI A COLI AND W TH BONE
MARROW CELLS | N | NTRAPERI TONEALLY | NDJECTED M CE.

TRI CHLORCETHYLENE
CHEM STRY AND METABCLI SM
TRI CHLORCETHYLENE (TCE) | S A HALOGENATED AL| PHATI C HYDROCARBON OF MOLECULAR WEI GHT 131. 5.

THE METABOLI SM OF TRI CHLORCETHYLENE HAS BEEN REVI EWED BY NUMEROUS AUTHORS. ALTHOUGH CRAL ABSORPTI ON RATES
ARE NOT AVAI LABLE FOR HUVANS, RATS WERE FOUND TO ABSCRB 80-100% CF | NGESTED TCE. HUVAN ABSCRPTI ON OF | NHALED
TCE IS RAPID, LEADI NG TO EQUI LI BRI UM BCDY LEVELS I N ROUGHLY TWD HOURS.

MAJOR METABCLI TES OF TCE ARE TRI CHLORQACETI C (TCA) ACI D AND TRI CHLORCETHANOL. OTHER M NOR METABCLI TES NOTED
I'N THE LI TERATURE | NCLUDE CHLORCFORM AND MONOCHLOROACETI C ACID.  OF THESE, TR CHLORCETHANCL IS EXCRETED I N
THE H GHEST VOLUMES AND HAS | TSELF BEEN FOUND TO HAVE A PRONOUNCED DEPRESSI NG EFFECT ON THE CENTRAL NERVOUS
SYSTEM G VEN THE LONG Bl OLOG CAL HALF-LIFE OF TCE, CUMULATI VE EFFECTS OF THE PARENT COVPOUND AND THE
METABCLI TE MAY BE VERY SI GN FI CANT. | KEDA AND OTHERS (1972) FOUND THAT WORKERS EXPOSED TO 100 PPM TCE
EXCRETED ONLY ONE TH RD OF THE DOSE AS METABCLI TES DURI NG THE WORK DAY, WH LE OTHER | NVESTI GATORS HAVE FOUND
GRADUALLY | NCREASED METABOLI TE EXCRETI ON SUGCGESTI VE OF Bl OACCUMULATI ON OF METABCLI TES.

TOXIATY

THE PRI NCl PAL TOXI C EFFECT OF CONCERN WTH TCE IS CARCI NOGENI CI TY TCE WAS SHOMN TO BE CARCINOGENIC I N M CE

VI A | NHALATI ON EXPCSURE | N THREE SETS OF REPORTED RESULTS, ALTHOUGH TWO OF THESE STUDI ES WERE FAULTY. AS COF
THE PUBLI CATI ON DATE OF EPA' S HEALTH ASSESSMENT DOCUMENT ON TCE, | NHALATI ON CANCER BI QASSAYS HAD NOT YI ELDED
PCSI TI VE RESULTS W TH RATS OR HAMBTERS. | N TWO ORAL STUDI ES CONDUCTED BY NTP AND NCI, ON THE OTHER HAND, AN
I NCREASED | NCI DENCE OF HEPATOCELLAR CARCI NOVA WAS FOUND IN M CE.  CARCI NOGENI C POTENCY FACTCORS OF 6 X 10-3
(MZ K@ DAY) -1 FOR I NHALATION AND 1.9 X 10-2 (M3 KG DAY). BASED ON CRAL | NGESTI ON WERE COVPUTED BY FUKADA ET
AL. (1983) AND EPA RESPECTI VELY.

ALTHOUGH HUMAN EPI DEM OLOG CAL STUDI ES HAVE FAI LED TO DEMONSTRATE A RELATI ONSHI P BETWEEN | NCREASED CANCER

Rl SK AND TCE EXPOSURE, EPA HAS APPLI ED PROPCSED CAG CRI TERI A I N EVALUATI NG OVERALL ANI VAL EVI DENCE, AND HAS
CLASSI FI ED TCE AS A GROUP B2- PROBABLE HUVAN CARCI NOGEN. HUMAN OVEREXPOSURE TO TCE PRODUCES DEPRESSI ON OF THE
CENTRAL NERVOUS SYSTEM  MENTAL CONFUSI QN, | NCOORDI NATI ON AND | NSOWNI A HAVE BEEN REPORTED. THE ACA H (1983)
RECOMMENDED A TWA-TLV OF 50 PPM (270 M3J MB) AND A STEL CF 150 PPM (560 MJ MB) FOR TCE.

TCE HAS BEEN FOUND TO CAUSE | NCREASED MUTAGENESI S | N SEVERAL TESTS USI NG SALMONELLA TYPH NAURI UM AND
SACCHAROWYCED CEREVI SI AE AFTER METABCOLI C ACTI VATI ON AND | N A MOUSE SPOT TEST CONDUCTED BY FAHRI G (1977).



TOXI C EFFECTS OF TCE HAVE BEEN DEMONSTRATED | N HUVANS AND EXPERI MENTAL ANI MALS. RESULTS CF SUBCHRONI C ORAL
EXPOSURE | N ANI MALS | NCLUDE | NCREASED LI VER WEI GHT RATI O AND ELEVATED URI NE KETONE AND PROTEIN LEVELS I N MALE
RATS AT MCDERATE DOSES AND DECREASED BCDY WEI GHTS, | NCREASED LI VER AND KI DNEY WEI GHTS, AND ELEVATED URI NE
KETONE AND PROTEI N LEVELS I N BOTH SEXES CF RATS AT HI GH DOSES. I N SUBCHRONI C | NHALATI ON STUDI ES W TH RATS
AND GUI NEA PIGS, GU NEA Pl GS WERE FOUND TO BE MORE SENSI Tl VE THAN RATS, DEMONSTRATI NG DECREASED BODY WEI GHT
AT HALF THE DOSAGES | NDUCI NG SI M LAR EFFECTS | N RATS.

ACUTE RESPONSES OF ANI MALS TO TCE REPCRTED | NCLUDE | NCREASED LI VER AND KI DNEY WVEI GHT AND CELL CHANGES I N THE
CEREBELLUM  TCE FATALI TI ES | NVESTI GATED HAVE BEEN REPORTED TO RESULT FROM CARDI AC ARRHYTHM A CAUSED BY THE
POTENTI ATI ON COF ENDOGENOUS EPI NEPHRENE BY TCE.

1, 2- DI CHLORCETHYLENE

TH S TOXICA TY PROFI LE WLL PRESENT A SUMVARY OF AVAI LABLE TOXI COLOG CAL | NFCRVATI ON ON BOTH | SOMERS OF
DI CHLORCETHYLENE, TRANS-1, 2- DI CHLORCETHYLENE AND O S-1, 2- DI CHLORCETHYLENE. VERY LI TTLE EMPI Rl CAL DATA EXI STS
ON El THER OF THE | SOVERS. MOLECULAR WEI GHT IS 96. 95.

CHEM STRY AND METABCLI SM

ALTHOUGH PERTI NENT DATA REGARDI NG ORAL ABSCRPTI ON OF DCES |'S UNAVAI LABLE, EPA (1980A) ESTI MATED THAT
"VI RTUALLY 100% OF | NGESTED DCE NMAY BE ABSORBED SYSTEM CALLY, " BASED ON EXPERI MENTAL STUDI ES BY DANI EL (1963)
AND MONSTER (1976) USI NG TRI CHLORCETHYLENE.

DATA REGARDI NG ABSORPTI ON VI A | NHALATI ON ARE SI M LARLY UNAVAI LABLE, BUT THE DANI EL AND MONSTER STUDI ES FORVED
THE BASI S FOR AN EPA ESTI MATE OF 35 TO 50 PERCENT ABSCORPTI ON ( EPA, 1980A).

DCE METABCLI SM HAS NOT BEEN | NVESTI GATED.
TXIA TY

VERY LI TTLE EXPERI MENTAL | NVESTI GATI ON HAS ADDRESSED DCE' S TOXI G TY TO LABCRATORY ANl MALS OR HUVANS.
SI M LARLY, BOTH | SOVERS CF 1, 2- DCE ARE DESI GNATED AS GROUP D- UNCLASSI FI ED BY EPA' S CANCER ASSESSMENT GROUP.

LI M TED DATA ON SUBCHRONI C EXPOSURE DATA ON THE TRANS | SOVER VERE FOUND. AN ORAL STUDY WTH A M XTURE CF
| SOVERS BY SPRI NGER (1965) AND AN | NHALATI ON STUDY BY TORKELSON ( UNPUBLI SHED, 1965) REPORTED NO ADVERSE
EFFECTS. FREUNDT ET AL. (1977) FOUND PROGRESSI VE DAMACE TO THE LUNGS AND FATTY CHANCES I N THE LI VERS COF
W STAR RATS ADM NI STERED T-1, 2, - DCE VI A | NHALATI ON.

C S-1,2-DCE ADM NI STERED TO RATS BY JENKINS ET AL. (1972) IN A SINGLE CRAL DOSE RESULTED | N | NCREASED LEVELS
OF A SERI ES OF HEPATI C ENZYMES | NDI CATI VE OF HEPATOTOXI G TY. THE AUTHORS SUGGESTED THAT THE G S | SOVER WAS
LESS HEPATOTOXI C THAN 1, 1- DCE, BUT MORE HEPATOTOXI C THAN THE TRANS | SOVER

FREUNDT ET AL. (1977) EXPCSED RATS VI A | NHALATION TO 200 PPM CI'S | SOVER, FINDI NG | NH Bl TION OF THE M XED
FUNCTI ON OXI DASE SYSTEM AS MEASURED BY SEVERAL PARAMETERS, AND SUGGESTED THAT THE CI'S | SOMER WAS A MCRE
POTENT | NH Bl TOR THAN THE TRANS | SOMER | N A LATER STUDY ( FREUNDT AND MACHCOLZ, 1978). SIMLARLY, EPA (1984)
POSTULATES THAT THE G S | SOMER M GHT BE EXPECTED TO EFFECT THE TOXICI TY OF OTHER COMPOUNDS METABOLI ZED VI A
THE M XED FUNCTI ON OXI DASE SYSTEM DUE TO THE EFFECTS OF C S-1, 2- DCE ON CYTOCHROVE P-450.  SUBSEQUENT
RESEARCH | NTO TOXI C ACTI ONS OF METABCLI TES (COSTS AND | VANETI CH, 1982) | NDI CATES THAT THE (S ISOMER | S
PROBABLY NEPHROTOXI C BY ANALOGY TO 1, 1-DCE (U. S. EPA, 1980B).

DATA ON ACUTE TOXI C EFFECTS OF THE DCE | SOMERS ARE EXTREMELY LIM TED. THE MERCK | NDEX (1983) REPORTS
RESEARCH | NDI CATI NG ANl VAL LI VER AND KI DNEY | NJURY AND AN LD50 (1 SOMER UNSPECI FI ED) I N RATS OF 770 Md KG
ORALLY (RTECS, V.1, RJ. LEWS AND R L. TATKEN, EDS., 1979), WH LE SAX (1983) REPORTS LETHAL DCSES CF 65, 000
ME MB/ 2 HRS AND 20, 000 ME M3/ 6 HRS ADM NI STERED TO M CE AND CATS RESPECTI VELY. SAX REPORTS A LOWTOXI C
THRESHOLD VI A ORAL RQUTES, STATI NG THAT HI GH CONCENTRATI ONS CAUSE | RRI TATI ON AND NARCOSI S ( SPECI ES

UNSPECI FI ED) .



NO DATA |'S AVAI LABLE ON THE TERATOGENI CI TY OR CARCI NOGENI CI TY O EI THER DCE | SOMER.  THE ACA H (1980, 1983)
ESTABLI SHED A TLV FOR BOTH | SOMERS OF 200 PPM ( APPROXI MATELY 1000 MZ MB) BASED ON TORKELSEN S UNPUBLI SHED
1965 STUDY COF SUB- CHRONI C | NHALATI ON EFFECTS.

RESEARCH ON THE MJUTAGENI CI TY OF THE DCE | SOVERS HAS BEEN LI M TED AND HAS PRODUCED M XED RESULTS. GREION ET
AL. (1975) FOUND BOTH CI'S AND TRANS | SOVERS TO BE NONMUTACGENI C TO E. COLI K12. CERNA AND KYPENOVA (1977)
TESTED BOTH | SOVERS W TH SALMONELLA TESTER STRAINS USI NG THE SPOT TEST. | N THE SAME STUDY, THE TRANS | SOVER
FAI LED TO | NDUCE CHROMOSOVAL ABERRATI ONS | N MOUSE BONE MARROW CELLS FOLLOW NG | NJECTIONS, BUT THE C S | SOVER
DI D PRODUCE DCSE- DEPENDENT | NCREASES | N MUTATI ONS USI NG THE HOST MEDI A Bl QASSAY. THE C'S | SOVER ALSO | NDUCED
CHROMOSQOVAL ABERRATI ONS | N THE BONE MARROW CELLS OF M CE G VEN REPEATED I NJECTIONS. THE G S | SOVER FAILED TO
I NDUCE MUTATI ON OR GENE CONVERSI ON | N SACCHAROMYCES CEREVESI AE (GALLI ET AL., 1982).



APPENDI X C

ESTI MVATED COSTS - SELECTED ALTERNATI VE

ALTERNATIVE 111 - EXISTING AIR STR PPER, GROUNDWATER CCLLECTI ON, TREATMENT AND | NJECTI ON EAST OF THE PLUME

FOR THE ALTERNATI VES W TH REMEDI AL ACTI ON SQUTH OF THE RI VER THE COVPUTER SI MULATI ONS | NDI CATE THE
CONTAM NATI ON IN THE WELL FI ELD COULD REACH 5 PPB I N 10 YEARS.
BOTH FOR THE ON- S| TE STRI PPI NG COLUWN AND THE OFF- SI TE REMEDI AL SYSTEM ARE ASSUMED TO HAVE A USEFUL LIFE OF
10 YEARS FCR THE ECONOM C EVALUATI ON.

A CAPI TAL COSTS - OFFSI TE STRI PPER

1.
2.
3.

EQUI PMVENT
LABCR
OTHER

SUBTOTAL

ENG NEER! NG (15%
CONTI NGENCI ES (15%

CAPI TAL COST

B. CAPI TAL COSTS - VELLS

N

hw

4 EXTRACTI ON VEELLS
6 PASSI VE | NJECTI ON VELLS

SUBTOTAL

ENG NEERI NG (15%
CONTI NGENCI ES ( 15%
CAPI TAL COST
TOTAL CAPI TAL COST OF GW TREATMENT

C. O&M COSTS - OFF SI TE STR PPER

1.
2.
3.

PONER
MATERI ALS
LABCR
TOTAL Q&M

D. O&M COSTS - WELLS

1.
2.

EXTRACTI ON VELLS
PASSI VE | NJECTI ON VELLS
TOTAL &M
TOTAL &M COST OF GW TREATMENT

E. CAPITAL COSTS - EXI STING STRI PPER

ok wNE

COLUWN SHELL, | NTERNALS AND PACKI NG
Al R BLONERS

Al R WELL/ FOUNDATI ON FOR BUI LDI NG

Pl PI NG VALVES AND APPURTENANCES

Al R DUCT WORK AND APPURTENANCES

| NSTRUMENTATI ON

@B BB P

@ B &P

28, 000
32,100
11, 000
71, 100

10, 665
10, 665

92,410

28, 553
26, 449

55, 002

8, 250
8, 250
71, 502

4, 600
1, 400
9, 600
15, 600

6, 568
5, 300
11, 868

40, 775
4,620
12, 875
7,500
7,260
1, 320

ACCORDI NGLY, THE PRESENT WORTH CALCULATI ONS,

$92, 410

$ 71,502
$163, 912

$ 15, 600

$ 11, 868
$ 27,468



7. ELECTRI CAL 14, 700
8. BU LDI NG AND S| TE WORK 21, 800
9. ENG NEER NG (15% $ 16,630
10. CONTI NGENCY (10% I N THI S CASE BECAUSE ACTUAL
OOSTS Fl GURES ARE AVAI LABLE) $ 11,080
TOTAL CAPI TAL COST  $ 138, 500
- TOTAL CAPI TAL COST OF EXI STING STRIPPER $ 138,500 (1)
F. OPERATI ON AND MAI NTENANCE ( ANNUAL)
1. POAER $ 3,430
2. MATERI ALS 200
3. LABCR 6, 240
TOTAL Q&M $ 9,870
- TOTAL O8M COST OF EXI STING STR PPER $ 9,870 (2)

NOTES:

1. EXISTING STRIPPER | S ALREADY BUI LT & PAID FOR
2. O&M OF EXI STI NG STRI PPER PAI D BY VI LLAGE.



#RS
RESPONSI VENESS SUMVARY

BREWSTER RESPONSI VENESS SUMVARY
TO COMVENTS AT PUBLI C MEETI NG 8/ 21/ 86

C - ONE COWENTER ASKED | F I'T WAS POSSI BLE THAT THE CONTAM NATI ON EXI STED BEFORE 1978 AND HOW THE
CONTAM NATI ON WAS DI SCOVERED | N 1978.

R - IT IS PCSSI BLE THAT THE CONTAM NATI ON EXI STED I N THE SO L AND GROUNDWATER BEFORE 1978 BUT NO
CONTAM NATI ON WAS FQUND | N THE WATER SUPPLY UNTIL 1978 WHEN | T WAS DI SCOVERED | N ROUTI NE SAMPLI NG

C - THE SAME COMMENTER ASKED WHY | T TOOK FROM 1978 TO 1985 TO DO THE SUPERFUND STUDY.

R - SINCE THE CONTAM NATI ON WAS FI RST DI SCOVERED | N 1978 SEVERAL MEASURES WERE TAKEN TO PROTECT THE PUBLIC
HEALTH. THESE MEASURES | NCLUDED THE | NVESTI GATI ON AND USE OF ALTERNATE WATER SUPPLI ES, PUBLI C HEALTH

ADVI SCRI ES TO BAO L WATER WHEN | T WAS NECESSARY, AND ULTI MATELY THE CONSTRUCTI ON OF THE PACKED COLUWN Al R
STRI PPI NG SYSTEM THAT | S NOW SUCCESSFULLY BEI NG UTI LI ZED. SUPERFUND LEQ SLATI ON WAS NOT ENACTED UNTI L 1980
AND I T WAS NOT UNTIL 1983 THAT BREWSTER WAS ADDED TO THE NATI ONAL PRI ORI TI ES LI ST OF SUPERFUND S| TES.

C - ONE COMMENTER ASKED WHAT SO L CONTAM NATI ON HAS BEEN FOUND.

R - SEM - QUANTI TATI VE SO L SCREENI NG WAS CONDUCTED DURI NG SO L BCORI NG CPERATI ONS OF THE REMEDI AL

I NVESTI GATI ON AND THE RESULTS ARE | NCLUDED | N THE REMEDI AL | NVESTI GATI ON REPORT.  HEAVY CONTAM NANT
CONCENTRATI ONS HAVE BEEN FOUND AT DEPTHS OF 30 FEET AND MORE AT SOMVE LOCATI ONS.

C - ANOTHER COMMENTER ASKED WHETHER PCE WAS USED I N OTHER THAN DRY CLEAN NG COPERATI ONS.

R - PCE IS ALSO USED FOR METAL DEGREASI NG

C - ONE COMMENTER ASKED WHERE OTHER CONTAM NANTS SUCH AS BENZENE AND XYLENE MAY HAVE COVE FROM

R - BENZENE AND XYLENE ARE FOUND | N GASCLI NE WH CH MAY HAVE COME FROM A SPILL.

C - ANOTHER COMMENTER ASKED WHAT THE SOURCE OF THE VI NYL CHLORI DE FOUND M GHT HAVE BEEN

R - VINYL CHLCORI DE MAY HAVE BEEN CGENERATED AS THE RESULT OF THE BI OLOG CAL DEGRADATI ON OF PCE.

C - ONE COMMENTER ASKED HOWI T IS PCSSI BLE TO PI NPO NT THE LOCATI ON OF THE CONTAM NANT SOURCE OR SOURCES.

R - H STORI CAL STUDI ES COF THE AREA AND BUSI NESS | NVENTCRI ES CQULD HELP TO | DENTI FY PCSSI BLE SOURCES. SITE
I NVESTI GATI ON, SAMPLI NG AND MONI TORI NG WOULD HELP TO CONFI RM THE LOCATI ON OF THE SCURCE.

C - ONE COMMENTER ASKED WHETHER THE ALTERNATE 2 PACKED COLUWN WOULD CONTI NUE TO WORK AS THE HI GHLY
CONCENTRATED CONTAM NANT PLUME |'S DRAWN TOMRD THE WELL FI ELD.

R - ANY CONTAM NATI ON FROM THE PLUME WLL BE DI LUTED W TH SURRCUNDI NG GROUNDWATER AS I T | S DRAWN TOMRD THE
VWELL FI ELD. AND BY HOLDI NG ON TO CONTAM NANTS THE SO L | TSELF M Tl GATES CONTAM NANT MOVEMENT TO A DEGREE.
ADDI TI ONALLY, THE PACKED TOMER HAS FLEXI BI LI TY AND CAN REACT TO H GHER CONCENTRATI ONS; ALTHOUGH WE BELI EVE
CONDI TI ONS HAVE REACHED STEADY STATE.

C - T™WDO COMMENTERS ASKED | F THE SYSTEM WAS REVI EWVED PERI ODI CALLY AND HOW OFTEN SAMPLES WERE TAKEN.
R - SAWMPLES ARE TAKEN AND REVI EWED MONTHLY AS AN | NDI CATOR OF THE SYSTEM S OPERATION.  THE HI STCORI CAL TREND,

AGAI NST WH CH THE SAMPLES ARE REVIEWED | S A GOOD | NDI CATI ON OF CONCENTRATI ON LEVELS AND ABRUPT SYSTEM
ADJUSTMENTS AND MORE FREQUENT SAMPLI NG AREN T CONSI DERED NECESSARY.



C - ONE COMMENTER ASKED FOR CLARI FI CATI ON OF THE REMEDI ATI ON PROPCSED SQUTH OF THE R VER AND | TS COST.

R - THE REMEDI ATl ON PROPCSED SQUTH OF THE RI VER CONSI STS OF GROUNDWATER EXTRACTI ON VI A VELLS, PACK CCLUWN
TREATMENT, AND REI NJECTI ON VIA VEELLS.  TH S WOULD ENABLE CLEAN-UP OF TCE TO PROPCSED FEDERAL STANDARDS (5
PPB) AT BOTH THE WELL FI ELD AND THE AREA SQUTH OF THE RIVER IN 10 YEARS. W THOUT TH S REMEDI ATI ON CLEAN- UP
WOULD TAKE 25-30 YEARS AT THE WELL FI ELD AND 30-35 YEARS SOQUTH CF THE RIVER THE COST OF TH S REMED ATI ON
WOULD BE THE COSTS OF ALTERNATE 3 M NUS ALTERNATE 2 OR $243, 000.

C - ONE COMMENTER WANTED TO KNOW WHEN A FI NAL DECI SI ON WOULD BE MADE.

R - A FINAL DECI SION WLL BE MADE AFTER THE PUBLI C COMVENT PERI CD ENDS ON SEPTEMBER 8, 1986 VIA A RECCRD COF
DECI SION WHI CH WLL BE | SSUED BY EPA

C - ONE COMMENTER ASKED | F THE BREWSTER CONTAM NATI ON COULD BE AFFECTI NG OTHER WATER SUPPLY SYSTENS.

R- THERE IS NO EVIDENCE OF TH'S AND THI S | S NOT SUSPECTED. THE PUTNAM COUNTY DEPARTMENT OF HEALTH WOULD
ADVI SE AFFECTED COVMUNI TI ES | F THERE WERE.

C - ONE COMMENTER ASKED | F THERE WERE ANY DI SCHARGE TO THE RI VER AND CONCERN WAS EXPRESSED OVER FI SH UPTAKE.
R - VERY LOW CONCENTRATI ONS (4 PPB) WERE RECORDED AT SEVERAL PO NTS ALONG THE Rl VER AND CONTI NUED MONI TCRI NG
IS RECOWENDED AT THOSE LOCATIONS. THE RIVER | TSELF THOUGH, HAS A NATURAL STRI PPI NG ACTI ON. AT THESE LOW
LEVELS FI SH UPTAKE IS NOT' A CONCERN.

C - ONE COMMENTER ASKED | F ANY MONI TORI NG WAS DONE |N THE VI NITY OF THE BOTTGE SEPTAGE SI TE.

R - TH S STOCRAGE AREA RESTS ON FI LL DI RECTLY OVER BEDROCK AND ANY CONTAM NATI ON FROM THI S SI TE WOULD AFFECT
THE BEDROCK AQUI FER  HOWEVER, THE BREWSTER CONTAM NATI ON EXI STS PRI MARI LY I N THE UNCONSCLI DATED AQUI FER AND
APPARENTLY | S UNRELATED TO THE SITE. THE NATURE AND QUANTI TY OF SUBSTANCES USED AT THIS SITE ALSO MAKE | T AN
UNLI KELY SOURCE. THEREFCRE, NO MONI TORI NG WAS DONE.

C - ONE COMWWENTER ASKED WHAT THE LI KELY SOURCES OF GASCLI NE WERE.

R - THE MOST LI KELY SOURCE WAS A SPILL.

C - ONE COMMENTER ASKED | F VHO S COULD BE ASSI M LATED OTHER THAN BY DI RECT | NGESTI ON.

R - VHO S CAN ALSO BE ASSI M LATED BY | NHALATI ON AND DERVAL CONTACT.

C - ANOTHER COMMENTER WANTED TO KNOW WHAT LEVELS CAN NOW BE FCQUND I N THE VI LLAGE' S DRI NKI NG WATER

R - THE MOST RECENT SAMPLI NG SHONED LESS THAN DETECTABLE LEVELS OF VHOS (LESS THAN 1 PPB).

C - ANOTHER COMMENTER ASKED HOW LONG | T WOULD TAKE FOR ANY CONTAM NATI ON TO TRAVEL FROM ALBEN CLEANERS TO
REACH THE WELL FI ELD.

R - GROUNDWATER WOULD TAKE APPROXI MATELY 6 YEARS TO TRAVEL TH S ROUTE. CONTAM NANT TRAVEL WOULD TAKE
SOVEWHAT LONGER BECAUSE OF THE M Tl GATI NG EFFECTS OF THE SO L.

C - ONE COMMENTER WANTED TO KNOW I F I T WAS POSSI BLE TO ESTI MATE THE QUANTI TY CF CONTAM NANTS I N THE
GROUNDWATER

R - NOT' ACCURATELY, BUT WE COULD ESTI MATE THE AMOUNT WHI CH HAS BEEN STRI PPED QUT TO DATE, BASED ON FLOW AND
REMOVAL PERCENTAGES.

C - ANOTHER COMMVENTER ASKED | F ANYTHI NG WAS BEI NG DONE TO AVO D TH S TYPE OF CONTAM NATI ON I N THE FUTURE.



R - AT THE FEDERAL LEVEL LEGQ SLATI ON AND REGULATI ON SUCH AS THE RESCURCE CONSERVATI ON AND RECOVERY ACT
REQUI RES HAZARDOUS SUBSTANCES TO BE MONI TORED FROM CRADLE TO GRAVE. VAR OQUS OTHER FEDERAL AND STATE PROGRAMS
REQUI RE PERM TS TO TRANSPORT, STORE AND DI SPOSE OF THESE SUBSTANCES.

C - ANOTHER COMMENTER ASKED | F THERE WERE GO NG TO BE ANY MORE PUBLI C MEETI NGS.

R - NO FURTHER PUBLI C MEETI NGS WLL BE HELD ON THE FI RST OPERABLE UNI T ( CONSI STI NG OF CONTI NUED OPERATI ON OF
THE EXI STI NG ON-SI TE Al R STRI PPER AND CONSTRUCTI ON OF A GROUNDWATER MANAGEMENT SYSTEM COF EXTRACTI ON VELLS,
TREATMENT OF EXTRACT GROUNDWATER, AND REI NJECTI ON, TO CONTAIN THE PLUVE OF CONTAM NATI ON AND RESTORE
GROUNDWATER QUALI TY SQUTH OF THE RIVER). HOWEVER WRI TTEN COMMENTS CAN BE SUBM TTED UNTI L SEPTEMBER 8, 1986.
IN THE FUTURE AN ADDI TI ONAL PUBLI C MEETI NG WLL BE HELD ON THE SECOND CPERABLE UNIT WH CH W LL ADDRESS SOURCE
CONTROL MEASURES.

C - A FINAL COMMENTER ASKED | F AN ENDANGERMVENT ASSESSMENT WAS DONE.

R - A RI SK ASSESSMENT WAS CONDUCTED AND THE RESULTS ARE PRESENTED I N THE FEASI Bl LI TY STUDY REPCRT.



TABLE 2

SUMVARY OF R ANALYTI CAL DATA
FOR CRI TI CAL CONTAM NANTS

MEDI A PCE TCE 1, 2- DCE

GROUNDWATER *

FREQUENCY (1) 13/ 44 10/ 44 7/ 44

MAXI MUM LEVEL ( PPB) 5600 100 210

AVERAGE ( PPB) 696 47 107
GROUNDWATER * *

FREQUENCY 12/ 19 9/ 19 8/ 19

MAXI MUM LEVEL (PPB) 3900 67 160

AVERAGE ( PPB) 668 37 68
SURFACE WATER ( CROTON RI VER)

FREQUENCY 3/ 29 0/ 29 0/ 29

MAXI MUM LEVEL 4 -- --

AVERAGE 3 -- --

SURFACE WATER ( CULVERT DI SCHARGES)

FREQUENCY 108/ 135 101/ 135 100/ 135

MAXI MUM LEVEL 1000 136 37

AVERAGE 102.1 16.8 5.9
SA LS

FREQUENCY 59/ 326 41/ 326 46/ 3265

MAXI MUM 280 46 21

AVERAGE 28 5.5 3.3

*  COVWPUCHEM RESULTS - SAMPLE ROUND 1 (1985)
** COVMPUCHEM RESULTS - SAMPLE ROUND 2 (1986)
(1) SHOAS NUMBER OF SAMPLES CONTAI NI NG CONTAM NANT OVER TOTAL NUMBER OF SAMPLES TAKEN.



TABLE 4

TECHNOLOGY

CONTAI NVENT BARRI ERS
- SLURRY WALLS

- VI BRATED BEAM WALLS
- GROUT CURTAI NS

- SHEET PILING

GROUNDWATER PUMPI NG
- EXTRACTI ON WELLS
- I NJECTI ON WELLS
SO L AND WASTE

EXCAVATI ON AND
REMOVAL

ROTARY KI LN | NCI NERATOR

I NFRARED | NCI NERATI ON

ACTI VATED CARBON
TREATMENT

PACKED CCOLUWN
AERATI ON

CANDI DATE REMEDI AL ACTI ON TECHNOLOA ES

APPLI CABI LI TY

MAY BE EFFECTI VE IN
PLUME CONTAI NVENT | F
GEOLOG CAL CONDI TI ONS
AND CONTAM NANT
CAPABI LI TY WARRANT

MAY BE EFFECTI VE IN
PLUME CONTAI NVENT
AND AQUI FER CLEANUP

MAY BE EFFECTI VE I N
ELI M NATI NG A SOURCE
OF CONTAM NATION I'N
PLUMVE AREA

COULD BE EFFECTI VE

I'N ELI M NATI ON COF
CONTAM NANTS I N SO L
OR MATERI AL EXCAVATED
I N SCURCE AREA

COULD BE EFFECTIVE I N
ELI M NATI ON CF

CONTAM NANTS | N SO L
CR MATER AL EXCAVATED
I'N SCURCE AREA

COULD BE EFFECTI VE I N
TREATI NG WATER FOR
WATER SUPPLY SYSTEM
FOR TREATMENT COF
GROUNDWATER EXTRACTED
I N PLUME AREA AND

FOR REDUCTI ON OF

EM SSI ONS FROM Al R
STRI PPI NG COLUWNS

EFFECTI VE | N TREATMENT
OF WATER FOR WATER
SUPPLY SYSTEM AND

FOR TREATMENT OF
GROUNDWATER EXTRACTED
I'N PLUME AREA

REVEDI AL OBJECTI VE

SCQURCE CONTRCL

SCURCE CONTRCL

SOURCE CONTROL

SCURCE CONTRCL

SOURCE CONTRCL

SYSTEM CONTROL AND
SOURCE CONTRCL

SYSTEM CONTROL AND
SOURCE CONTRCL



TABLE 4 (CONT' D)
CANDI DATE REMEDI AL ACTI ON TECHNOLOG ES
TECHNOLOGY

APPLI CABI LI TY REMEDI AL CBJECTI VE

DRYI NG DEWATERI NG
BED

LANDFI LL

ALTERNATI VE WATER
SUPPLI ES SOURCES

- NYC RESERVA R

- RIVER | NTAKE

I NDI VI DUAL TREATMENT
UNI TS

COULD BE EFFECTI VE I N
HANDLI NG SO LS CR
MATERI ALS EXCAVATED | N
SOURCE AREA

SCURCE CONTRCL

I F EXCAVATI ON OF SO LS
OR MATERIAL 1S

UNDERTAKEN | N PLUMVE

AREA, | T MAY BE NECESSARY
TO DI SPCSE OF MATERI ALS

I N APPROVED LANDFI LL

SOURCE CONTRCL

MAY BE FEASI BLE | F

I NSTI TUTI ONAL  AND
TECHNI CAL CONSTRAI NTS
ARE RESOLVED

SYSTEM CONTRCL

MAY BE FEASI BLE | F
COSTS AND OTHER
TECHNI CAL CONSTRAI NTS
ARE RESCLVED.

SYSTEM CONTRCL



TABLE 5

TECHNOLOG ES SELECTED AS
COVPONENTS OF REMEDI AL ALTERNATI VES

GROUNDWATER PUMPI NG
EXTRACTI ON VEELLS
I NJECTI ON VEELLS

SO L & WASTE EXCAVATI ON AND REMOVAL
BACKHCE

DEWATERI NG
DRYI NG CR DEWATERI NG BEDS

LAND DI SPCSAL
SECURE LANDFI LL

I NCI NERATI ON
ROTARY KI LN
| NFRARED

TREATMENT CF LI QUI D WASTE STREANMB
PACKED COLUWN AERATI ON

ALTERNATI VE WATER SUPPLI ES
RESERVA R
Rl VER
| NDI VI DUAL TREATMENT SYSTENMS.



