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#SLD
SI TE LOCATI ON AND DESCRI PTI ON

THE G&H | NDUSTRI AL LANDFI LL (G&H) SITE | S LOCATED SOUTHWEST OF THE | NTERSECTI ON OF RYAN RCAD AND 23- M LE RQAD
I'N SHELBY TOMNSHI P, MACOVMB COUNTY, M CH GAN. THE &H SITE | S APPROXI MATELY 3 M LES NORTHWEST COF UTI CA AND
APPROXI MATELY 20 M LES NORTH OF DETRO T. THE 70- ACRE (&H LANDFI LL I'S SI TUATED TO THE NORTH AND EAST OF THE
NEARBY CLI NTON R VER (SEE FIGURE 1). THE RI VER PROVI DES A HABI TAT FOR SEVERAL | MPORTANT FI SH SPECI ES AND
OTHER AQUATIC LIFE. A PORTI ON OF THE ROCHESTER- UTI CA STATE RECREATI ONAL AREA ( RECREATI ONAL AREA), WHICH IS
LOCATED SQUTH OF THE SI TE, HAS BEEN | MPACTED BY PAST LANDFI LL OPERATIONS. THE RECREATI ONAL AREA, WVHICH | S
USED FOR H KING FISH NG (I N THE CLINTON RI VER), AND FOR OTHER RECREATI ONAL PURPCSES BY AREA RESI DENTS AND

VI SI TORS, | NCLUDES WETLANDS AND WOODLAND HABI TATS WHI CH SUPPCRT NUMEROUS SPECI ES OF M GRATI NG Bl RDS AND OTHER
W LDLI FE.

THE SURRCUNDI NG AREA |'S GENERALLY SUBURBAN, RESI DENTI AL NEI GHBORHOCDS ARE LOCATED TO THE NORTH AND TO THE
EAST WTHI N SEVERAL HUNDRED FEET OF THE LANDFI LL. A SUBDI VI SION OF ABQUT 80 HOVES |'S LOCATED I N THE EASTERN
AREA, AND A NEVER SUBDI VI SI ON OF ABQUT 25 HOVES |'S LOCATED I N THE NORTHERN AREA. SEVERAL LI GHT | NDUSTRI AL
FACI LI TI ES ARE LOCATED TO THE SQUTHEAST, DI RECTLY ADJACENT TO THE LANDFILL. THE UPPER SAND AND GRAVEL
AQUIFER | S THE SOURCE OF DRI NKI NG WATER FOR SOVE OF THE EASTERN AREA RES|I DENCES AND THESE | NDUSTRIES. THE
REMAI NDER OF THE AREA | S SERVED BY THE MUN Cl PAL WATER SUPPLY.

PROM NENT SI TE FEATURES | NCLUDE THE THREE PHASES OF THE LANDFILL (PHASES I, 11, ANDI11), AS SHOM IN Fl GURE
1. THE 44- ACRE PHASE | LANDFILL AREA, BCQUNDED BY A 10- ACRE AUTOMOBI LE SALVAGE YARD (JUNKYARD) TO THE
NORTHEAST, THE ABANDONED CONRAI L RI GHT- OF- WAY TO THE SOUTH, THE LI GHT | NDUSTRI AL AREA TO THE SQUTHEAST, AND
THE RESI DENTI AL AREA NORTH CF 23-M LE ROAD, | S CHARACTERI ZED BY FAI RLY FLAT BUT UNEVEN TERRAI N AND SCRUB
VECETATION.  THE 17- ACRE PHASE || LANDFI LL AREA, WHI CH WAS BEGUN AFTER PHASE | HAD BEEN FILLED IN, IS ALSO
CHARACTERI ZED BY UNEVEN TERRAI N AND SCRUB VEGETATION. PHASE |1 | S BOUNDED BY THE CONRAI L RI GHT- OF-WAY TO THE
NORTH AND A PI PELI NE EASEMENT FOR THE DETRO T WATER AND SEWERAGE DEPARTMENT (DWBD) TO THE WEST. PHASE || HAS
A STEEP SOUTHERN SLOPE THAT TERM NATES | N THE WOODLANDS | N THE RECREATI ONAL AREA.  THE 8- ACRE PHASE | I |

LANDFI LL AREA, WH CH REPRESENTS THE FI NAL PHASE OF LANDFI LL OPERATI ONS, HAS LI TTLE SURFACE VECGETATION AND I S
BOUNDED BY THE DWSD PI PELI NE EASEMENT ON THE EAST. PHASE 111 HAS A STEEP SOUTHERN AND WESTERN SLOPE THAT
TERM NATES | N THE WOODLANDS ADJACENT TO THE CLI NTON RIVER AND I N A PORTI ON OF THE RI VER S 100- YEAR

FLOCDPLAI N.

THE DWSD EASEMENT CONTAI NS A 96-1 NCH (DI AVETER) WATER SUPPLY PI PELI NE AND A 24-1 NCH | NTERCEPTOR SEWER.  THE
WATER SUPPLY LI NE WAS CONSTRUCTED I N 1967 AND SERVES AS THE MAIN DI STRI BUTI ON LI NE FROM LAKE HURCN TO THE
DETRO T MUNI Cl PAL WATER SYSTEM  THE 24-1 NCH | NTERCEPTOR SEWER, WH CH SERVES SHELBY TOMNSHI P, IS CONNECTED TO
A 96-1 NCH REG ONAL | NTERCEPTOR SEVEER WHI CH RUNS BENEATH PORTI ONS OF THE PHASE |1 AND PHASE |11 LANDFI LL AREAS
(SEE FIGURE 2). THE REG ONAL | NTERCEPTOR SEWER SERVES OQAKLAND COUNTY AND CONNECTS TO THE DWSD MAI N SEWACE
TREATMENT PLANT.

THE CLI NTON- KALAVAZOO CANAL, AN ABANDONED NAVI GATI ONAL PRQJECT, RUNS THROUGH THE RECREATI ONAL AREA TO THE
SOUTH AND WEST OF THE SITE. THE CANAL, AN I NTERM TTENT, 20-FOOT WDE DI TCH, IS FILLED WTH DEBRI S I N SOMVE
SPOTS AND OTHERW SE CONTAI NS STANDI NG WATER.  THE PHASE 111 LANDFILL AREA WAS BU LT OVER A PORTI ON OF THE
CANAL; REPORTEDLY, THE LANDFI LL OPERATCRS | NTENDED TO REROUTE THE CANAL AFTERWARDS, BUT THI'S DI D NOT OCCUR

THE JUNKYARD DCES NOT APPEAR TO HAVE BEEN USED FOR THE DI SPCSAL OF MUNI Cl PAL TRASH, BUT I T MAY HAVE BEEN USED
AS A SCLVENT DI SPOSAL AREA. THE SURFACE IS LI TTERED W TH THE REMAI NS OF AUTOMOBI LES, TRUCKS, CONSTRUCTI ON
EQUI PMENT, AND M SCELLANEQUS DEBRI S.

#SH
SI TE H STCRY

A SAND AND GRAVEL QUARRY EXI STED AT THE &&H SI TE UP TO THE EARLY 1950S. |IN M D 1950, AFTER QUARRY CPERATI ONS
HAD CEASED, THE LANDOWNER LEASED THE PROPERTY TO THE G&H | NDUSTRI AL FI LL COVPANY. LANDFI LL OPERATI ONS BEGAN



I'N 1955 AND ENDED I N 1973, WHEN THE FI NAL PHASE HAD BEEN FI LLED TO CAPACI TY. THE LANDFI LL OPERATCORS ACCEPTED
MJUNI CI PAL REFUSE, SOLI D | NDUSTRI AL WASTES, AND LI QUI D | NDUSTRI AL WASTES | NCLUDI NG SOLVENTS, PAI NTS,
VARN SHES, LACQUERS, AND WASTE A LS, FOR DI SPCSAL AT THE SI TE

WASTE O L AND WATER M XTURES, DELIVERED TO THE SI TE BY RAIL AND BY TANK TRUCK, WERE DI SPCSED CF AT THE

LANDFI LL FROM APPROXI MATELY 1955 TO 1967. | N TI ALLY, THE OPERATCRS ATTEMPTED TO RECLAIM THE A L BY PUMPI NG
THE O L AND WATER M XTURES TO SETTLI NG PONDS LOCATED IN THE PHASE | LANDFILL AREA (SEE FI GURE 2) AND SKI MM NG
OFF THE RECOVERABLE O L FOR RESALE. SEVERAL ATTEMPTS WERE MADE TO RECLAIM THE O L, BUT NONE WERE REPORTED TO
BE SUCCESSFUL. THEREAFTER, THE O L WAS REPORTEDLY ALLONED TO SETTLE AND THE VOLATI LE COVPONENTS WERE ALLOWED
TO EVAPCRATE. THE RESULTI NG SLUDGE WAS PERI ODI CALLY REMOVED AND BURI ED I N THE LANDFI LL.

IN THE EARLY 1960S, LOCAL RESI DENTS LCDGED COVPLAI NTS W TH THE MACOMB COUNTY HEALTH BQARD ( MCHB) REGARDI NG
SEWACGE ODORS ENVANATI NG FROM THE CLI NTON- KALAVAZOO CANAL SOUTH OF THE LANDFILL. AN I NI TI AL SI TE | NSPECTI ON BY
THE MCHB DI D NOT LOCATE THE SOURCE OF THE ODORS; HOWEVER, A JA NT SI TE SURVEI LLANCE BY THE MCHB AND THE

M CH GAN WATER RESOURCE COWM SSI ON ( MARC) DI SCOVERED THAT GROUNDWATER SEEPS SOQUTH OF THE RAI LROAD TRACKS

EM TTED A STRONG CHEM CAL ODOR. AS A RESULT, THE MARC CONDUCTED A GROUNDWATER AND SURFACE WATER

I NVESTI GATI ON | N JULY 1965. AT THAT TIME, THE MARC NOTED THAT THE LANDFI LL OPERATI ON ACCEPTED WASTE O LS AND
MUNI Cl PAL TRASH, ALONG W TH SOLVENTS, PAINTS, ETC., WH CH WERE DELI VERED | N 55- GALLON DRUVS, AND | DENTI FI ED
THREE AREAS | N THE PHASE | LANDFILL | NTO WH CH THE CONTENTS OF THE DRUMS WERE DUMPED ( SEE FI GURE 2).

( SUBSEQUENTLY, THE LANDFI LL OPERATORS HAVE | NDI CATED THAT SOLVENT DI SPOSAL PONDS WERE LOCATED THROUGHOUT THE
PHASE | LANDFI LL AREA AND THE JUNKYARD.)

THE MARC | NVESTI GATI ON DETERM NED THAT GROUNDWATER (I N THE UPPER AQU FER) FLOAED GENERALLY TO THE SOQUTH AND
CONCLUDED THAT LI QUI D WASTE DI SPCSAL OPERATI ONS WERE RESPONSI BLE FOR CONTAM NATI ON OF THE GROUNDWATER SEEPS
SOUTH OF THE RAI LROAD TRACKS. AS A RESULT OF THI' S | NVESTI GATI ON, A CONSENT CRDER WAS | SSUED BY THE MACOVB
COUNTY CIRCU T COURT | N MAY 1966 PROH BI TI NG THE DI SPOSAL OF PAINTS, VARNI SHES, PAI NT THI NNERS, AND LACQUERS
IN THE G&H LANDFI LL. WASTE O LS WERE NOT ADDRESSED BY THI S CONSENT CRDER

A SECOND MARC | NVESTI GATI ON | N NOVEMBER 1966 CONCLUDED THAT THE WASTE O L DI SPOSAL/ RECLAVATI ON ACTI VI TI ES AT
THE LANDFI LL WERE ALSO CONTRI BUTI NG TO GROUNDWATER CONTAM NATI ON.  BASED UPON THESE FI NDI NGS, THE MACOVB
COUNTY CIRCU T COURT | SSUED A CONSENT ORDER I'N 1967 BANNI NG THE DI SPCSAL OF ANY LI QUI D | NDUSTRI AL WASTES AT
THE LANDFI LL.

AFTER LI QUI D | NDUSTRI AL WASTE DI SPOSAL ALLEGEDLY CEASED, THE G&H SI TE CONTI NUED TO OPERATE AS A SANI TARY
LANDFI LL FROM 1967 UNTI L OPERATI ONS CEASED I N 1973. THE G&H LANDFI LL WAS ALSO KNOWN AS THE SHELBY TOMSH P
DUWMP, OPERATI NG UNDER VARI QUS STATE OF M CH GAN PERM TS FROM 1967 TO 1973. ALTHOUGH LANDFI LL CPERATI ONS
CEASED I N 1973, FOR EACH PHASE HAD BEEN FI LLED TO CAPACI TY, NO FI NAL CLOSURE PLAN WAS PREPARED OR

| MPLEMENTED.

THE STATE | NVESTI GATED THE SI TE SEVERAL MORE Tl MES BETWEEN 1973 AND 1979. THESE SAMPLI NG EVENTS DOCUMENTED
POTENTI AL CONTAM NATI ON OF THE CLI NTON RI VER BY LEACHATE SEEPS WEST OF THE PHASE 111 LANDFILL AREA AND BY O L
SEEPS SOUTH OF THE PHASE | LANDFI LL AREA.

PURSUANT TO THE COWVPREHENSI VE ENVI RONMVENTAL RESPONSE, COWPENSATI ON, AND LI ABI LI TY ACT OF 1980 (CERCLA), THE
UNI TED STATES ENVI RONVENTAL PROTECTI ON AGENCY (US EPA) | NSPECTED THE SI TE IN 1982. SUBSEQUENT TO THE

SUBM TTAL OF THE SI TE | NSPECTI ON REPORT | N AUGUST 1982, THE US EPA PLACED THE SI TE ON THE NATI ONAL PRI ORI TI ES
LI ST (NPL) I N SEPTEMBER 1983.

THE US EPA HAS | NI TI ATED FOUR REMOVAL ACTI ONS AT THE G&H LANDFI LL PURSUANT TO I TS AUTHCORI TY UNDER CERCLA.

THE FI RST REMOVAL ACTI ON BEGAN I N JULY 1982. | TS PURPOSE WAS TO PREVENT PUBLI C ACCESS TO THE CONTAM NATED
GROUNDWATER AND O L SEEPS SQUTH OF THE PHASE | LANDFILL AREA AND TO PREVENT THE M GRATI ON OF O L CONTAM NATED
W TH PCLYCHLORI NATED BI PHENYLS (PCBS). A FENCE WAS CONSTRUCTED ARCUND THE O L SEEP AREA, AND DAVS WERE BUI LT
TO DI RECT SURFACE WATER FLOW AROUND THE SEEPS. BY THE WNTER COF 1982/83, THE O L HAD M GRATED BEYOND THE
FENCED AREA. THE SECOND REMOVAL ACTI ON, WH CH BEGAN I N JULY 1983, WAS | NI TI ATED TO ALLEVI ATE THE SI TUATI ON.
THE FENCE WAS EXTENDED AROUND THE PERI METER OF THE NEW O L SEEPS, AND AN O L SKI MMER WAS | NSTALLED TO PREVENT
THE M GRATI ON OF FLOATING O L. CLAY BARRI ERS WERE PLACED IN THE PATH OF THE NEWQO L SEEPS AS WELL.



IN APRIL 1986 THE M CH GAN DEPARTMENT OF NATURAL RESOURCES (MDNR) NOTED THAT THE CLAY BARRI ERS AND SI TE
FENCES WERE NO LONGER SUCCESSFUL AT PREVENTI NG THE M GRATION OF THE O L OR PUBLIC ACCESS TO THE A L. THE
TH RD REMOVAL ACTION, I NI TIATED I N MAY 1986, | NCLUDED THE FOLLOW NG ACTI VI Tl ES:

. RECREATI ONAL AREA TRAI LS WERE BLOCKED W TH EARTHEN BERMB, AND A GATE WAS | NSTALLED TO
RESTRI CT PUBLI C ACCESS TO THE AREA.

. A COLLECTOR TRENCH WAS EXCAVATED, CONNECTI NG | SOLATED O L SEEPS, AND A STEEL SHEETPI LE
BARRI ER WAS | NSTALLED TO PREVENT O L FROM M GRATI NG BEYOND THE COLLECTCR TRENCH.  THE
TRENCH AND THE BARRI ER DI RECTED THE O L FLOWTO A SINGLE DI SCHARGE PO NT FOR PERI CDI C
RECOVERY OF THE QL. O L COLLECTED DURING TH S REMOVAL ACTI ON WAS STCRED I N A METAL
STORAGE BU LDI NG CONSTRUCTED TO STORE PCB- CONTAM NATED WASTES UNTI L THEY COULD BE
PROPERLY DI SPCSED COF.

AS THE REMEDI AL | NVESTI GATION (RI'), THEN I N PROGRESS (SEE SECTION F, BELOW CONTINUED, | T BECAME APPARENT
THAT THE SURFACE SO LS ON THE LANDFI LL VWERE CONTAM NATED AND THAT PUBLI C ACCESS TO THE ENTI RE SI TE COULD BE
CREATI NG A HEALTH HAZARD. A FOURTH REMOVAL ACTI ON WAS | NI TIATED IN JULY 1987. AT TH'S TIME, A CHAI N-LINK
FENCE WAS | NSTALLED AROUND THE PERI METER OF THE ENTI RE SI TE, | NCLUDI NG THE PORTI ONS OF THE RECREATI ONAL AREA
AFFECTED BY THE O L SEEPS. (O LS WERE RECOVERED PERI ODI CALLY AND STCRED IN THE BU LDING IN APRIL 1989,
APPROXI MATELY 2, 400 GALLONS OF A PCB- CONTAM NATED O L AND WATER M XTURE WERE TRANSPORTED TO AN CFF-SI TE
THERVAL DESTRUCTI ON FACI LI TY FOR PROPER DI SPOSAL.

#EH
ENFORCEMENT H STORY

MOST OF THE G&H LANDFI LL BUSI NESS RECORDS WERE DESTROYED I N AN OFFI CE FI RE | N DECEMBER 1974. THE US EPA HAS
OBTAI NED | NFORVATI ON REGARDI NG POTENTI ALLY RESPONSI BLE PARTI ES ( PRPS) FROM RESPONSES TO | NFORVATI ON REQUEST
LETTERS SENT TO ALLEGED LANDFI LL USERS, DEPGSI TI ONS OBTAI NED FROM THE LANDFI LL OPERATOR, AND DEPCSI TI ONS
TAKEN FROM ALLEGED TRANSPORTERS TO THE SITE.  USI NG RESPONSES TO | NFORVATI ON REQUESTS RECEI VED | N 1986- 1987,
THE US EPA | DENTI FIED AN I NI TIAL GROUP OF 12 PRPS, | NCLUDI NG ALLEGED GENERATCORS, THE OMER OF THE PROPERTY,
AND THE CPERATORS OF THE G&H LANDFI LL.

I NFORVATI ON REGARDI NG ADDI TI ONAL PRPS WAS CBTAI NED BY THE CORE GROUP OF PRPS AND PRESENTED TO THE US EPA FOR
FOLLOW UP.  SI NCE 1989, THE NUMBER OF PRPS AT THE &H SI TE HAS GROM TO ABQUT 44, BASED UPON DEPGCSI TI ONS
TAKEN I N M D-1990 FROM ALLEGED TRANSPORTERS AND UPON RESPONSES TO FOLLOW UP | NFORVATI ON REQUEST LETTERS SENT
TO ALLEGED GENERATCRS. SEVERAL OF THE ADDI TI ONAL ALLEGED GENERATORS HAVE JO NED THE PRP GROUP | N PREPARATI ON
FOR THE RECEI PT OF SPECI AL NOTI CE LETTERS, WH CH THE US EPA | NTENDS TO | SSUE | N JANUARY 1991.

THE ALLEGED GENERATORS HAVE BEEN CLOSELY FOLLOAN NG THE Rl SINCE | TS | NCEPTI ON, OFFERI NG COMVENTS ON THE US
EPA' S DATA- GATHERI NG EFFCRTS AND DATA | NTERPRETATI ONS. I N 1985, A SMALL PRP GROUP HAD OFFERED TO ASSI ST THE
US EPA AND THE MDNR | N COVPLETI NG THE R AND THE FEASI BI LI TY STUDY (FS). HOANEVER, THE US EPA, IN

CONSULTATI ON WTH THE MDNR, DECI DED THAT THI S WOULD NOT BE EFFI CI ENT AND LI M TED THE PRP | NVOLVEMENT TO
PROVI SION  OF COMVENTS ON THE SCOPE OF THE R WORK PLAN AND TO | NDEPENDENT DATA REVI EWS. THE PRP GROUP HAS
PROVI DED COMMENTS, ON THE FS AND THE PRCPCSED PLAN FOR REMEDI AL ACTI ON, WH CH ARE ADDRESSED | N THE ATTACHED
RESPONSI VENESS SUMVARY.

#CP
COVWMUNI TY PARTI CI PATI ON

PURSUANT TO SECTI ONS 113(K)(2)(B)(I-V) AND 117 OF CERCLA, THE SHELBY TOMSH P COVMUNI TY HAS PARTI Cl PATED | N
THE REMEDY SELECTI ON PROCESS, | N THAT:

! PRI OR TO ANY PUBLI C MEETI NG A PRESS RELEASE WAS SENT OQUT TO THE LOCAL MEDI A AND AN
ADVERTI SEMENT ANNOUNCI NG THE MEETI NG WAS PLACED I N THE CLI NTON ADVI SOCR, A LOCAL PAPER CF
GENERAL ClI RCULATI O\

PUBLI C MEETI NGS WERE HELD I N MAY 1984, SEPTEMBER 1984, AND OCTOBER 1988, ANNCUNCI NG THE



SCOPE OF THE DI FFERENT STAGES OF THE RI;

A PUBLI C MEETI NG WAS HELD I N MARCH 1990, ANNOUNCI NG SOME OF THE FI NDI NGS OF THE RI;

THE G&H LANDFI LL | NFORVATI ON REPCSI TORY HAS BEEN KEPT UP TO DATE W TH SI TE DOCUMENTS.
AN ADM NI STRATI VE RECORD CONTAI NI NG THE R AND FS REPCRTS AND OTHER DOCUMENTS WAS PLACED
IN THE SI TE | NFORVATI ON REPCSI TORY, WH CH | S LOCATED AT THE SHELBY TOMANSH P LI BRARY;

THE PROPCSED PLAN WAS RELEASED FOR PUBLI C COMMENT AND WAS PLACED | NTO THE ADM NI STRATI VE
RECORD ON AUGUST 20, 1990, WTH THE 30- DAY PUBLI C COMVENT PERI OD SCHEDULED TO END ON
SEPTEMBER 18, 1990. A NOTICE OF AVAI LABILITY CF THE PROPCSED PLAN WAS PUBLI SHED, IN A
LOCAL PAPER OF GENERAL Cl RCULATI ON, PRICOR TO THE RELEASE OF THE PROPOSED PLAN

A PUBLI C MEETI NG WAS HELD ON AUGUST 28, 1990, PROXI MATE TO THE SITE, AT WH CH THE US EPA
AND THE MDNR PRESENTED THE RESULTS OF THE R /FS AND THE PROPOSED PLAN TO THE

COVMMUNI TY AND RECEI VED ORAL COMMENTS (WH CH ARE ADDRESSED | N THE RESPONSI VENESS
SUMVARY). A TRANSCRI PT OF THE PUBLI C MEETI NG WAS RECORDED AND PLACED | N THE

ADM NI STRATI VE RECORD AND SI TE | NFORVATI ON REPGCSI TCRY;

THE US EPA RECEI VED A TI MELY REQUEST TO EXTEND THE PUBLI C COMMVENT PERI CD BY 30 DAYS.
SUBSEQUENTLY, THE PUBLI C COMVENT PERI OD WAS EXTENDED UNTI L OCTOBER 18, 1990; AND

THE US EPA HAS RECElI VED WRI TTEN COMVENTS REGARDI NG THE PRCPCSED PLAN, VWHI CH ARE
ADDRESSED | N THE ATTACHED RESPONSI VENESS SUMVARY.

#SSR
SCOPE OF THE SELECTED REMEDY

THE US EPA HAS | DENTI FI ED THE PRI NCl PAL THREATS TO HUMAN HEALTH AND THE ENVI RONMENT AT THE G&H LANDFI LL SITE
TO BE THE GROUNDWATER CONTAM NANT PLUME AND THE SOLVENT/ O L- CONTAM NATED SO L AND LANDFI LL DEBRI'S IN THE
PHASE | LANDFILL AREA. THE SOLVENT/ O L- CONTAM NATED SO L AND LANDFI LL DEBRI'S ARE THE MAJOR SOURCES OF
GROUNDWATER CONTAM NATI ON.  THE PHASE |11 AND PHASE [l LANDFI LL AREAS ARE CONS|I DERED TO BE A LONER- LEVEL,
LONG TERM THREAT, PRI MARILY AS A FURTHER SOURCE OF GROUNDWATER CONTAM NATI ON.

AS DI SCUSSED HEREI N, THE SELECTED REMEDY | S ANTI Cl PATED TO BE THE FI NAL REMEDI AL ALTERNATI VE TO BE

| MPLEMENTED AT THE SI TE; THEREFORE, NO FURTHER R | S PLANNED. THE GROUNDWATER PLUME, A PRI NCI PAL THREAT,

W LL BE TREATED | N ACCORDANCE W TH APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS COF FEDERAL AND STATE
LAW I N ADDI TI ON, THE US EPA CONSI DERS CONTAI NVENT OF THE SCLVENT/ O L- CONTAM NATED SO L AND LANDFI LL DEBR!' S,
VWH CH | S THE SOURCE OF GROUNDWATER CONTAM NATI ON AND IS ALSO A PRI NCI PAL THREAT, TO BE THE MOST PRACTI CABLE
REMEDY AT TH'S TIME. HOAEVER, A PERICDIC (5 YEARS) REVI EW COF EMERG NG TREATMENT TECHNOLOG ES W LL BE
PERFORMVED TO DETERM NE | F ANY SUCH TECHNCOLOG ES COULD BE EFFECTI VELY APPLI ED TO TREAT THE SCLVENT/ O L WASTES.

#SSC
SUMVARY CF SI TE CHARACTERI STI CS

PURSUANT TO | TS AUTHORI TY UNDER CERCLA, AND BASED UPON PREVI QUS | NVESTI GATI ONS BY THE STATE AND THE US EPA,
AVAI LABLE SI TE RECORDS, AND SI TE CHARACTERI STICS (I.E., A LARGE MUNI C PAL LANDFI LL), THE US EPA CONDUCTED AN
RI/FS AT THE G&H SITE. THE R, WH CH WAS CONDUCTED IN THREE STACES, WAS DI RECTED AT THE FOLLOW NG

DELI NEATI NG THE AREAL EXTENT, DI RECTI ON AND RATE OF FLOW AND CHEM CAL COWPCSI TI ON OF
THE GROUNDWATER CONTAM NANT PLUME AT THE LANDFI LL;

DETERM NI NG THE LOCATI ON(S), NUMBER, AND CONDI TI ON OF BURI ED 55- GALLON DI SPCSAL DRUNVB
WTH N THE LANDFI LL;

DETERM NI NG AREAL EXTENT AND LEVELS OF SO L CONTAM NATI ON W THI N AND ARCUND THE
LANDFI LL;



! DETERM NI NG THE CONDI TI ON OF THE CURRENT CAP; AND

| DETERM NI NG THE | MPACT OF THE GROUNDWATER, LANDFILL DEBRI'S, AND SO L CONTAM NATI ON ON
HUMAN HEALTH AND THE ENVI RONVENT.

THE R GOALS WERE MET THROUGH THE MULTI STAGE PROGRAM OF GROUNDWATER MONI TOR- VELL | NSTALLATI ONS AND SAMPLI NG
SO L BORI NGS AND SAMPLI NG, GECPHYSI CAL | NVESTI GATI ONS ( ELECTROCONDUCTI VI TY AND MAGNETOMETER SURVEYS), TRENCH
EXCAVATI ON I N THE LANDFI LL (TEST PITS), LANDFILL GAS SAMPLING Al R MONI TORI NG CAP | NVESTI GATI ONS, AND
SURFACE WATER AND SEDI MENT SAMPLI NG I N THE WETLANDS ENVI RONVENT. | N ADDI TI ON, THE MDNR CONDUCTED A
SUPPLEMENTAL | NVESTI GATION (Sl), DURING THE STAGE IIl R, TOA D IN THE EVALUATION OF THE SITE.  ADDI TI ONAL
MONI TOR WELL, LANDFILL GAS, SURFACE WATER, AND SURFACE SO L AND SEDI MENT SAMPLES WERE TAKEN TO AUGVENT THE
Rl .

THE FOLLON NG CONDI TI ONS WERE OBSERVED AT THE &H SI TE:
1. HYDROGEQLOGY

THERE ARE TWDO GROUNDWATER AQUI FERS BENEATH THE LANDFI LL; THESE ARE DESI GNATED AS THE "UPPER' AND " LOAER'

AQUI FERS. THE UPPER AQUI FER I'S UNCONFI NED AND CONSI STS OF FINE TO GRAVELLY SAND THAT RANGES FROM 7 FEET TO
46 FEET IN THI CKNESS. THE SAND UNIT | S GENERALLY THI CKER TO THE NCRTH AND NORTHWEST AND THI NS QUT TOMRDS
THE SOQUTHWEST. THE GROUNDWATER IN TH S AQUI FER GENERALLY FLOAS | N A SOUTH SQUTHWESTERLY DI RECTI ON, TOMRDS
THE WETLANDS AND THE CLI NTON RI VER, AT AN AVERAGE RATE OF FLOWOF 60 FEET PER YEAR, WTH A RANGE CF 30 FEET
PER YEAR TO 300 FEET PER YEAR ON THE WESTERN SIDE (PHASE |11 LANDFILL AREA) THE FLOW DI RECTION | S VESTERLY,
TOMRDS THE CLINTON RI VER (SEE FIGURE 3A). A NUMBER OF THE RESI DENCES EAST OF RYAN ROAD UTI LI ZE THE UPPER
AQUI FER AS A WATER SUPPLY.

AN AQUI TARD SEPARATES THE UPPER AQUI FER FROM THE LOWER AQUI FER. THE AQUI TARD CONSI STS OF A LACUSTRI NE AND
GACIAL TILL UNFT RANG NG FROM 20 FEET TO 110 FEET I N TH CKNESS. THE LACUSTRI NE SEDI MENTS CONSI ST OF THI NLY
LAM NATED FI NE SANDS, SILTS, AND CLAYS, WH CH WERE DEPCSI TED ON TOP OF THE GLACAL TILL. THE TILL IS
HETEROGENEQUS; | T CONTAINS THI N, DI SCONTI NUCUS SAND AND GRAVEL SEAMS | N THE GENERALLY CLAYEY AND SILTY
DEPCSI TS, ALTHOUGH A 4- FOOT- TH CK GRAVEL SEAM WAS ENCCUNTERED | N ONE SO L BORI NG ALONG THE SCQUTHERN BCOUNDARY
OF THE SITE. BASED ON THE RESULTS OF THE R AND THE MONR SI, THE TILL IS PRQJECTED TO BE CONTI NUOUS BENEATH
THE LANDFI LL AREAS.

THE LOAER AQUI FER CONSI STS OF FI NE TO MEDI UM SANDS, WTH SOMVE SILT. THIS UNIT IS MOSTLY CONTI NUOUS BENEATH
THE LACUSTRINE/ TILL UNI TS AND RANCES | N TH CKNESS FROM 50 FEET TO 250 FEET, WHERE PRESENT. THE GROUNDWATER
FLOWIN THI S AQUI FER | S GENERALLY TO THE NORTHWEST AT AN AVERACGE RATE OF FLOWOF 1.2 FEET PER YEAR, W TH AN
ESTI MATED RANGE OF 0.2 FEET PER YEAR TO 2.0 FEET PER YEAR DOMMARD VERTI CAL GRADI ENTS ( AVERAG NG 0. 49 FEET
PER FOOT) BETWEEN THE AQUI FERS WERE OBSERVED AT MONI TOR VELL NESTS ON SITE. A SLI GHT UPWARD VERTI CAL

GRADI ENT WAS NOTED SCQUTH OF THE LANDFI LL.

THE LOAER SAND AQUI FER WAS DEPCS|I TED UPON BEDROCK CONSI STI NG OF SANDSTONE AND, | N SOME AREAS, SHALE. DEPTH
TO BEDROCK RANGES FROM 140 FEET, NEAR THE CLINTON R VER ON THE WEST SI DE OF THE SITE, TO APPROXI MATELY 250
FEET ON THE NORTHEASTERN PERI METER OF THE PHASE | LANDFI LL AREA.

2. LANDFI LL

OPERATI ONS AT THE G&H LANDFI LL RESULTED I N THREE PHASES OF FILL. THE LARCEST PHASE, THE PHASE | LANDFILL
AREA, |'S APPROXI MATELY 44 ACRES IN SIZE. GENERALLY, PHASE | CONTAINS 5 FEET TO 10 FEET OF RESI DENTI AL TRASH
OVERLYING 5 FEET TO 10 FEET OF | NDUSTRI AL SCLI D WASTES. BECAUSE OF THE O L AND SOLVENT DI SPCSAL OPERATI ONS,
THERE | S A LAYER OF O L FLOATING ON THE WATER TABLE. THE O L IS I NTERM XED WTH THE | NDUSTRI AL SOLI D WASTE,
AND APPROXI MATELY 2 FEET TO 10 FEET OF QLY SO L LIES BENEATH THE | NDUSTRI AL REFUSE.

THE PHASE || AND PHASE 111 LANDFILL AREAS CONSI ST MAINLY COF RESI DENTI AL TRASH.  PHASE || CONTAI NS
APPROXI MATELY 15 FEET TO 20 FEET OF REFUSE AND PHASE ||| CONTAI NS APPROXI MATELY 30 FEET TO 40 FEET OF REFUSE.



3. CONTAM NATI ON
A, SQURCE AREAS

BASED ON THE RESULTS OF SO L BORINGS AND TEST PITS, | T HAS BEEN DETERM NED THAT THE PHASE | LANDFI LL AREA HAS
BEEN, AND CONTI NUES TO BE, A MASS|I VE SOURCE OF GROUNDWATER CONTAM NATI ON. ORGANI C CONTAM NANTS, CONSI STI NG
OF (1IN GENERAL) BENZENE, ETHYLBENZENE, TCOLUENE, AND XYLENE (BETX) COMPOUNDS, PCOLYNUCLEAR AROVATI C ( PNA)
COVPOUNDS, AND CHLORI NATED VOLATI LE ORGANI C COVPOUNDS (VOCS), ARE FOUND W THI N THE LANDFI LL REFUSE AND | N THE
SO L JUST BELOW THE REFUSE. ORGANI C CONTAM NATION |'S VERY W DESPREAD | N THE PHASE | LANDFI LL AREA ( SEE

FI GURES 3B-3D). BASED ON THE LI M TED SAMPLING IN THE PHASE || AND PHASE |11 LANDFI LL AREAS, ORGAN C

CONTAM NATI ON I'S NOT' AS PREVALENT | N THESE AREAS.

THE H GHEST BETX CONCENTRATI ONS | N THE PHASE | LANDFI LL AREA SO L/ DEBRI S WERE ABOVE 10, 000 M3 KG A LARCGE
PORTI ON COF PHASE | HAD SO L/ DEBRI S BETX CONCENTRATIONS IN THE 100 M&J KG TO 10, 000 MY KG RANCE ( SEE Fl GURE
3B). PNA CONCENTRATI ONS RANGED UP TO 880 MZ KG IN THE PHASE | LANDFI LL AREA (SEE FlI GURE 3C), AND CHLORI NATED
VOC CONCENTRATI ONS REACHED 4, 030 MJ KG IN A SVMALL AREA OF PHASE | (SEE FI GURE 3D). GENERALLY, THE BETX
CONTAM NATI ON | S MOST W DESPREAD, FOLLOWED BY THE LESS MOBI LE PNA CONTAM NATI ON.  CHLORI NATED VOC

CONTAM NATI ON | S MORE PREVALENT | N THE SOUTHEASTERN PORTI ON OF PHASE |, WHERE SCLVENT DI SPCSAL PI TS
APPARENTLY WERE CONCENTRATED. BETX CONTAM NATI ON WAS FOUND IN THE SO LS BELOW THE WATER TABLE IN THE

I NDUSTRI AL AREA TO THE EAST OF THE LANDFILL. SI NCE NO SUCH CONTAM NANTS WERE FOUND ABOVE THE WATER TABLE I N
TH S AREA, THE BETX CONTAM NATI ON APPEARS TO BE RELATED TO THE G&H LANDFI LL.

OTHER CHEM CAL COVPQUND GROUPS OF CONCERN | NCLUDE | NORGANI CS (METALS) AND PCBS. | N GENERAL, THE PHASE |
LANDFI LL AREA | S THE LARGEST SOURCE OF | NORGANI C CONTAM NATI ON AT THE SITE. METALS SUCH AS BARIUM N CKEL,
CHROM UM LEAD, ARSENI C, CADM UM AND MERCURY ARE PRESENT AT LEVELS ABOVE THEI R BACKGROUND ( NATURALLY
OCCURRI NG LEVELS. PCBS WERE DETECTED IN A NUMBER OF TEST PI T SAMPLES FROM THE PHASE | LANDFI LL AREA
CONCENTRATI ONS RANGED FROM 0.4 ME KG TO 180 ME KG  GENERALLY, THE H GHEST PCB CONCENTRATI ONS WERE FOUND | N
THE AREAS WTH H GH BETX, PNA, AND CHLORI NATED- VOC LEVELS.

THE ESTI MATED VOLUME CF "HOT SPOTS' WTH N THE PHASE | LANDFI LL AREA IS 800, 000 CUBI C YARDS, BASED ON THE
EXTENT OF SI GNI FI CANT ORGANIC CHEM CAL (I.E., BETX, PNA, VOCS) CONTAM NATI ON ( SEE FlI GURE 3E).

B. GROUNDWATER

A GROUNDWATER CONTAM NANT PLUME, CONSI STI NG OF BOTH ORGANI C AND | NORGANI C COVPOUNDS, |'S PRESENT I N THE UPPER
AQUI FER UNDER NEARLY THE ENTI RE G&H LANDFI LL. THE PLUME HAS M GRATED AT LEAST 1000 FEET FROM THE SCQUTHERN
EDGE OF THE PHASE | LANDFI LL AREA. THE LEADI NG EDGE OF THE CONTAM NANT PLUME APPARENTLY IS DI SCHARG NG | NTO
THE WETLANDS (SEE FI GURE 3F). THE H GHEST CONCENTRATI ON OF CONTAM NANTS | S LOCATED I N THE SOUTHEASTERN
PORTI ON OF THE SITE NEAR THE O L SEEPS, WH CH CORRELATES W TH THE | NDUSTRI AL SOLVENT DI SPCSAL PITS I N THE
LANDFI LL. THE TOP OF THE UPPER AQUI FER CONTAINS THE H GHEST LEVELS OF CONTAM NANTS, W TH LOWNER

CONCENTRATI ONS FOUND AT DEPTH.  NO CONTAM NATI ON WAS FOUND | N THE LACUSTRINE/ TILL UNNT OR I N THE LONER

AQUI FER, EXCEPT AT A SI NGLE GROUNDWATER SAMPLI NG PO NT I N THE LONER AQUI FER, I N A LOCATI ON NORTH CF THE
LANDFI LL, THAT | NTERM TTENTLY SHOMED TRACES OF XYLENE AND ETHYLBENZENE.

I. ORGANI C CONTAM NANTS

THE PREDCOM NANT ORGANI C COVPQUNDS OF CONCERN | NCLUDE THE BETX COMPCUNDS, VI NYL CHLOR DE, AND TRl CHLOROETHENE
(TCE), BASED UPON POTENTI AL | MPACTS TO HUVAN HEALTH AND THE ENVI RONMVENT. THE MAXI MUM EXTENT OF BETX AND
CHLORI NATED VOC CONTAM NATION I N THE UPPER AQUFER IS SHOWN I N FIGURE 3F. THE MAXI MUM CONCENTRATI ON CF BETX
I N GROUNDWATER | N THE UPPER AQUI FER RANGED UP TO 8, 600 UG L* AND THE MAXI MUM CONCENTRATI ON OF CHLORI NATED
HYDROCARBONS | N THE UPPER AQUI FER WAS FOUND TO BE 10,400 UG L (PPB) | N A SEPARATE MONI TOR WELL.

I'1. I NORGANI C CONTAM NANTS
THE PRI MARY | NORGANI C COVPOUNDS OF CONCERN, | N RELATION TO HUVAN HEALTH AND ENVI RONVENTAL CONCERNS, ARE

BARI UM ( MAXI MUM CONCENTRATI ON CF 5,990 PPB) AND ARSENI C (MAXI MUM CONCENTRATI ON OF 316 PPB). I N GENERAL,
ADVERSE LEVELS CF | NORGANI C CONTAM NANTS ARE FOUND | N THE SAME AREA AS THE CORGANI C COVPOUNDS.



C AL SEEP

A NATURAL GROUNDWATER SEEP IS LOCATED NEAR THE RAI LROAD RI GHT- OF- WAY SOUTH OF THE PHASE | LANDFI LL AREA AND
EAST OF THE PHASE || LANDFILL AREA. THE WASTE O L WH CH WAS DI SPOSED CF I N THE PHASE | LANDFILL AREA IS ALSO
SEEPI NG OQUT AND HAS BEEN THE SUBJECT OF THREE OF THE FOUR REMOVAL ACTI ONS. SAMPLES SHOWED BETX (UP TO 9.0

M7 KG, PCB (UP TO 526 MJ KG, AND PNA (UP TO 138 MZ KG COWPOUNDS TO BE IN THE O L LAYER SEDI MENTS I N THE
O L SEEP AREA WERE ALSO CONTAM NATED W TH THESE COMPOUNDS, W TH THE H GHER CONCENTRATI ONS FOUND CLOSEST TO
THE SEEP AREA. THE SURFACE WATERS AT THE SEEP AREA WERE ANALYZED FOR THESE

! "M CROGRAMB PER LI TER' OR, APPROXI MATELY, "PARTS PER BI LLION. "

COVPOUNDS, BUT AT H GHER DETECTION LIM TS DUE TO THE PRESENCE OF THE FLOATING A L. DUE TO THE H GH DETECTI ON
LIMTS, ONLY ONE SAMPLE WAS FOUND TO CONTAI N XYLENE (AT 1 M KG. HOMNEVER, LESSER VALUES OF BETX AND

CHLORI NATED VOG- CONTAM NANTS WERE FOUND | N PONDS SQUTH AND EAST OF THE SEEP AREA, ALONG THE

CLI NTON- KALAVAZOO CANAL, AND I N THE CLI NTON R VER

D. SURFACE SO L/ SEDI MENTS

A TOTAL OF 61 SURFACE SO L SAMPLES (O FEET TO 3 FEET) WAS COLLECTED DURI NG STAGE |1 AND STAGE IIl OF THE RI
AND THE MDNR SI. PCBS WERE DETECTED I N 12 SAMPLES, ALL BUT ONE OF WH CH WERE ON SITE. THE H GHEST
CONCENTRATI ON DETECTED WAS AT 2.2 M KG  THE OFF-SI TE SAMPLE, WH CH HAD A PCB VALUE OF 0.38 M KG WAS TAKEN
FROM NEAR 23-M LE ROAD.

PCBS, BETX, PNA, AND | NORGANI C CONTAM NANTS WERE DETECTED | N SEDI MENT SAMPLES TAKEN | N AND ARCUND THE O L
SEEP AREA. CGENERALLY, CONCENTRATI ONS DECREASED W TH | NCREASI NG DI STANCE FROM THE SEEP AREA. CONCENTRATI ONS
OF PCBS RANGED FROM NON- DETECTION TO AS H GH AS 74 M&J KG I N THE SEEP AREA.

E. LEACHATE

LEACHATE FROM THE PHASE |11 LANDFI LL AREA |'S CONTAM NATED W TH BETX (UP TO 65 UG L), METALS, AND SEVERAL
SEM - VOLATI LE ORGANI C COVPOUNDS.  THE LEACHATE |'S FLON NG TOMRDS THE CLI NTON R VER

4. LANDFI LL CAP

THE SO L COVERS ON EACH OF THE LANDFI LL AREAS DO NOT CONFCRM TO CURRENT LANDFI LL CLOSURE REQUI REMENTS. THE
SO L COVER ON THE PHASE | LANDFI LL AREA CONSI STS CF 0.5 FEET TO 3.0 FEET OF MAINLY SILTY SAND OR SILTY SAND
WTH GRAVEL. THE PHASE | LANDFILL AREA HAS MANY SURFACE DEPRESSI ONS WH CH HOLD PONDED WATER FCR SHORT

PER CDS OF TI ME UNTI L THE STANDI NG WATER PERCCLATES | NTO THE UNDERLYI NG SO L AND GROUNDWATER. THE POTENTI AL
FOR PRECI PI TATI ON | NFI LTRATI ON THROUGH THE REST OF THE PHASE | SO L COVER IS H G4 BASED ON OBSERVED SURFACE
CONDI TI ONS.

THE POTENTI AL FOR PRECI PI TATI ON | NFI LTRATI ON THROUGH THE PHASE |11 AND PHASE |11 LANDFILL AREAS | S LOWTO
MODERATE, BASED ON OBSERVED CONDI TI ONS.  GENERALLY, THE SO L COVERS ARE 1.0-FQOOT TO 3. 0- FEET TH CK OVER EACH
AREA. THE PHASE |1 LANDFILL AREA COVER SO L CONSI STS MAINLY OF SILT WTH SAND OR SILTY CLAY, AND THE PHASE
11l LANDFI LL AREA SO L COVER CONSI STS MAINLY OF SANDY SILTY CLAY. BOIH SO L COVERS HAVE SURFACE DEPRESSI ONS,
VWH CH TEND TO HOLD PONDED WATER UNTIL I'T I NFI LTRATES THROUGH THE COVER SA LS, I N SOME AREAS OF THE SI TE.

5. TEST PITS

FORMER LANDFI LL EMPLOYEES HAVE | NDI CATED THAT SOLVENT WASTES WERE USUALLY TRANSPORTED TO THE SITE IN

55- GALLON DRUMS AND THAT THE DRUVB WERE USUALLY EMPTI ED | NTO THE SOLVENT PI TS AND KEPT FOR REUSE CR RESALE.
ONCE IN A WH LE A FULL DRUM WOULD FALL I NTO A SCLVENT PI T AND THESE DRUMS WERE NOT RECOVERED. BASED ON THE
TEST PI T RESULTS, 55- GALLON DRUVS ARE SCATTERED THROUGHQUT THE PHASE | LANDFI LL AREA, BUT NO DI SCRETE DRUM
DIl SPOSAL AREA COULD BE FOUND. MOST OF THE DRUMS FOUND WERE OBSERVED TO BE El THER CRUSHED OR PARTI ALLY
CRUSHED, SEVERELY RUSTED, OR LEAKI NG ALTHOUGH SOVE WERE OBSERVED TO BE | NTACT.

6. WASTE DEPTH



THE AVERAGE DEPTH TO THE WATER TABLE AND OF WASTE DI SPCSAL | S 15 FEET TO 20 FEET IN THE PHASE | LANDFILL
AREA.  AS A RESULT, REFUSE AND WASTE O L ARE I N DI RECT CONTACT W TH GROUNDWATER OVER MJUCH OF THE AREA (FI GURE

30.
7. LANDFI LL GAS

GAS PROBES | NSTALLED BY THE MONR | NDI CATE THAT LANDFI LL GAS (METHANE) |'S PRESENT I N SUFFI Cl ENT QUANTI TIES IN
THE LANDFI LL SO THAT IT WLL NEED TO BE ADDRESSED DURI NG THE | MPLEMENTATI ON OF ANY REMEDI AL ACTI ON AT THE
SITE. A R SAWPLING DI D NOT DETECT PCBS, PESTICl DES, OR SEM - VOLATI LE ORGANI C COVPOUNDS ( SVCOCS) | N THE

AMBI ENT AR GENERALLY, THE EXCAVATION OF TEST PITS IN THE PHASE | LANDFI LL AREA HAD THE GREATEST EFFECT ON
VOC CONCENTRATI ONS | N THE ATMOSPHERE DOANW ND OF THE TEST PI TS, MOST NOTABLY THAT OF METHYLENE CHLORI DE AND
THE BETX COMPOUNDS. HOWEVER, THE LI M TED NUMBER OF SAMPLES AND THE VARI ED RESULTS DO NOT SHON A W DE ENOUGH
VARI ANCE TO DETERM NE THE EFFECT OF THE LANDFI LL CONTAM NANTS ON AMBI ENT Al R QUALI TY, ABSENT EXCAVATI ON OF
THE LANDFI LL CONTENTS.

#SSR
SUMVARY CF SI TE RI SKS

PURSUANT TO THE NATI ONAL CONTI NGENCY PLAN (NCP), A BASELINE RI SK ASSESSMENT WAS PERFORVED BASED ON UNALTERED
CONDI TIONS AT THE SITE, AS CONTEMPLATED BY THE NO ACTI ON ALTERNATI VE (SEE SECTION 5 OF THE R REPCRT). THE
NO ACTI ON ALTERNATI VE ASSUMVES THAT NO CCORRECTI VE ACTI ON WLL TAKE PLACE AND THAT NO SI TE USE RESTRI CTI ONS,
SUCH AS FENCING ZONING AND DRI NKI NG WATER RESTRI CTIONS, WLL BE | MPOSED. THE Rl SK ASSESSMENT THEN

DETERM NES ACTUAL OR POTENTI AL RI SKS OR TOXI C EFFECTS THE CHEM CAL CONTAM NANTS AT THE SI TE POSE UNDER
CURRENT AND FEASI BLE FUTURE LAND- USE ASSUMPTI ONS. AS DETAILED IN THE R REPORT, THE FOLLOWN NG ASSUMPTI ONS
WERE MADE:

NO REMEDI AL ACTI ONS W LL BE TAKEN,

NO COFF- SI TE GROUNDWATER USE RESTRI CTI ONS W LL BE ENFORCED;

THE UPPER AQUI FER | N THE RECREATI ONAL AREA SOQUTH OF THE LANDFI LL MAY BE UTI LI ZED AS A
DRI NKI NG WATER SQOURCE;

ADJACENT COFF- SI TE DEVELOPMENT MAY CONTI NUE TO OCCUR, AND

GROUNDWATER CONTAM NANT CONCENTRATI ONS W LL NOT DECREASE OVER A FORESEEABLE PERI CD DUE
TO THE PRESENCE OF THE MASSI VE CONTAM NANT SOURCE IN THE LANDFI LL.

1. CHEM CALS CF CONCERN AND TOXI CI TY ASSESSMENT

APPROXI MATELY 108 DI FFERENT CHEM CALS ON THE US EPA TARCGET COMPCUND LI ST (TCL) WERE DETECTED I N WATER OR SO L
SAMPLES AT THE SITE. AS DI SCUSSED IN THE R REPORT, THE SI TE ASSESSMENT PROCESS ALLOAS FOR TH S MASSI VE LI ST
OF COVPOUNDS TO BE PARED DOM TO A MORE MANAGEABLE LI ST OF REPRESENTATI VE COVPOUNDS ( TABLE 1). THE | NCLUSI ON
OF EACH | NDI CATOR CHEM CAL | N TABLE 1 WAS BASED ON | TS RELATI VE CONCENTRATI ON, FREQUENCY OF DETECTI ON, AND
TOXI C EFFECTS, AS WELL AS WHETHER AN ENVI RONMENTAL STANDARD OR CRI TERI ON (SUCH AS A FEDERAL DRI NKI NG WATER
STANDARD) EXI STS FOR THE CHEM CAL. | NCLUSI ON OF A COVPOUND ON THE LI ST OF REPRESENTATI VE COVPQUNDS | NDI CATES
THAT REMEDI AL CONTROLS THAT MAY BE APPLI ED TO A SI TE SHOULD M Tl GATE EXPCSURE TO THE COVPOUND(S) I N
GROUNDWATER, SO LS, SURFACE WATER, OR THE WETLANDS.

THE RI SK ASSESSMENT CONSI DERED THE CUMULATI VE EFFECTS OF 69 OF THE 108 CHEM CALS FOUND | N SAMPLES OBTAI NED
FROM THE SITE. AFTER TAKI NG | NTO ACCOUNT THE RELATI VE ABUNDANCE, CONCENTRATI ONS, AND TOXI C EFFECTS OF THESE
CHEM CALS, THE LI ST OF 11 REPRESENTATI VE COMPCUNDS | N TABLE 1 WAS GENERATED TO FOCUS ON THE DERI VATI ON CF
CLEANUP STANDARDS FCR THE SI TE.

FOUR OF THE REPRESENTATI VE COVPOUNDS ARE NONCARCI NOGENS, AND THE REMAI NDER ARE POTENTI AL OR KNOM HUVAN
CARCI NOGENS ( CANCER- CAUSI NG AGENTS).  ACUTE (SHORT TERM AT H GH CONCENTRATI ONS) OR CHRONI C (LONG TERM AT LOW
CONCENTRATI ONS) EXPCSURE TO EACH OF THESE CHEM CALS LEADS TO VARI QUS TOXI C EFFECTS ( DOCUMENTED | N TABLE 5-3



OF THE R REPCRT).
2. HUMAN HEALTH EXPCSURE PATHWAYS

THE FOLLOWN NG EXPCSURE PATHWAYS HAVE BEEN | DENTI FI ED AS BEI NG POTENTI AL OR ACTUAL EXPCSURE PATHWAYS OF
PRI MARY CONCERN FCOR PROTECTI ON OF HUVAN HEALTH AT THE G&H SI TE:

POTENTI AL CURRENT AND FUTURE USE OF CONTAM NATED GROUNDWATER FOR DRI NKI NG BATHI NG AND
OTHER HOUSEHOLD USES;

POTENTI AL FUTURE | NGESTI ON OF AND/ OR DERVAL CONTACT WTH ON-SI TE SO LS CONTAI NI NG
CHEM CALS OF CONCERN, AND

POTENTI AL FUTURE DI RECT CONTACT W TH CONTAM NATED SURFACE WATERS CR SEDI MENTS DUE TO
RECREATI ONAL USE OF THE WETLANDS AREA.

THE ONLY EXPCSURE PATHWAY DETERM NED TO BE OF SI GNI FI CANCE TO THE ENVI RONVENTAL RI SK ANALYSI S WAS GROUNDWATER
DI SCHARGE OF CONTAM NANTS TO THE WETLANDS AND THE O L SEEP AREA. BOTH AQUATI C LI FE AND ANY CONSUMERS OF THE
AFFECTED AQUATI C LI FE, | NCLUDI NG HUMANS, COULD BE EXPOSED TO SI TE CHEM CALS VIA TH S PATHWAY.

A. GROUNDWATER USE

THE | NDUSTRI AL FACI LI TIES TO THE SOUTHEAST OF THE LANDFI LL HAVE WELLS WH CH COULD W THDRAW CONTAM NATED WATER
FROM THE SAND AND GRAVEL AQUI FER AT THI' S TIME. THESE WELLS ARE CURRENTLY NOT UTI LI ZED FOR DRI NKI NG ( THE
STATE HAS BEEN SUPPLYI NG BOTTLED WATER TO THESE FACI LI TI ES FOR SEVERAL YEARS). SOMVE OF THE RESI DENTI AL VELLS
EAST OF RYAN RCAD HAD DETECTABLE ( TRACE) LEVELS OF CHEM CALS IN THE WATER, BUT, CURRENTLY, THE CONCENTRATI ONS
ARE AT ACCEPTABLE LEVELS ( BELOW MAXI MUM CONTAM NANT LEVELS UNDER THE FEDERAL SAFE DRI NKI NG WATER ACT) .

THE UPPER SAND AND GRAVEL AQUI FER, | NCLUDI NG THE PORTI ON THAT LI ES BENEATH THE LANDFILL, IS A CLASS || A WATER
SQURCE, AS DEFINED IN US EPA'S GUI DELI NES FOR GROUNDWATER CLASSI FI CATI ON UNDER THE EPA GRCUNDWATER PROTECTI ON
STRATEGY ( DECEMBER 1986). A CLASS I1A AQUFER IS AN AQU FER WHICH IS CURRENTLY | N USE BUT WH CH DCES NOT
MEET THE CRITERI A TO CATEGORIZE IT AS A CLASS | AQU FER (E. G, AN I RREPLACEABLE SOURCE). THE UPPER AQU FER
I'S CURRENTLY BEI NG UTI LI ZED AS A DRI NKI NG WATER SOURCE CROSS- GRADI ENT ( EAST) OF THE LANDFI LL AND COULD BE
USED AS A DRI NKI NG WATER SOURCE DOWNGRADI ENT (SOUTH) OF THE LANDFI LL.

B. LANDFI LL WASTE NMATERI ALS

THE COVPCSI TI ON OF THE LANDFI LL SO L COVERS AND SURFACE CONDI TIONS Al D I N THE CONTAM NATI ON OF GROUNDWATER BY
NOT PREVENTI NG PRECI PI TATI ON | NFI LTRATI ON.  SURFACE WATER | NFI LTRATES THROUGH THE LANDFI LL COVERS | NTO THE
WASTE MATERI ALS AND LEACH CONTAM NANTS QUT OF THE WASTE TOMRDS THE GROUNDWATER.  THE STEEP S| DESLOPES OF THE
PHASE || AND PHASE |11 LANDFILL AREAS LEND THEMSELVES TO ERCSI ONAL FORCES, WH CH MAY EXPOSE FUTURE S| TE USERS
TO LANDFI LLED WASTES.

C. SURFACE CONDI TI ONS

THE PRESENCE OF CONTAM NANTS SUCH AS PCBS ON THE SURFACE OF THE LANDFILL COVERS AND IN THE O L SEEP AREA NAY
EXPCSE SI TE USERS TO UNACCEPTABLE AMOUNTS OF CONTAM NANTS, EI THER BY | NGESTI ON OR DERVAL CONTACT.

3. R SK PATHWAYS AND CALCULATI ONS FOR HUVAN HEALTH EXPOSURE

USI NG DATA GENERATED DURI NG THE R, THE US EPA CONDUCTS A SI TE- SPECI FI C BASELI NE Rl SK ASSESSMENT TO
CHARACTERI ZE THE CURRENT AND POTENTI AL THREATS TO HUVAN HEALTH AND THE ENVI RONMENT PCSED BY SI TE

CONTAM NANTS. THE | NDI VI DUAL AND CUMULATI VE THREATS POSED BY CONTAM NANT M GRATI ON | NTO GROUNDWATER, Al R,

SO LS, SURFACE WATER, CR Bl OACCUMULATI NG IN THE FOCD CHAI N ARE EVALUATED IN THE Rl SK ASSESSMENT USI NG US

EPA' S RI SK ASSESSMENT GUI DANCE FOR SUPERFUND SI TES. THE RESULTS OF THE RI SK ASSESSMENT ESTABLI SH ACCEPTABLE
EXPOSURE LEVELS FOR THE REPRESENTATI VE COVPCQUNDS, WH CH ARE THEN USED TO DEVELOP REMEDI AL ALTERNATI VES IN THE
FEASI BI LI TY STUDY.



TOXI C SUBSTANCES MAY POSE CERTAI N TYPES OF HAZARDS TO HUVAN ANDY OR ANI VAL POPULATI ONS.  TYPI CALLY, HAZARDS TO
HUVAN HEALTH ARE EXPRESSED AS CARCI NOGENI C RI SKS AND NONCARCI NOGENI C TOXI C EFFECTS. CARCI NOGENI C RI SK,

NUMERI CALLY PRESENTED AS AN EXPONENTI AL FACTOR E.G, 1 X (10-6), IS THE | NCREASED CHANCE A PERSON MAY HAVE | N
CONTRACTI NG CANCER IN H'S OR HER LI FETI ME DUE TO EXPCSURE TO A CARCI NOGEN OVER H'S OR HER LI FETI ME. FOR
EXAMPLE, A 1 X (10-6) EXCESS LI FETI ME CANCER Rl SK, CALCULATED TO ACCOUNT FOR A LI FETI ME OF DRI NKI NG WATER
WTH A CARCINOGEN IN I T, MEANS THAT A PERSON S CHANCE CF CONTRACTI NG CANCER DUE TO DRI NKI NG THE WATER OVER

H S/HER LIFETIME | S INCREASED BY 1 IN1 MLLION. THE US EPA GENERALLY ATTEMPTS TO REDUCE THE EXCESS LI FETI ME
CANCER RI SK AT SUPERFUND SI TES TO A RANGE OF 1 X (10-4) TO1 X (10-6) (1 IN 10,000 TO1 IN1 MLLIQY), WTH
AN EMPHASI S ON THE LOAER END 1 X (10-6) OF THE SCALE.

THE HAZARD | NDEX, AN EXPRESSI ON OF NONCARCI NOGENI C TOXI C EFFECTS, MEASURES WHETHER A PERSON | S BEI NG EXPCSED
TO ADVERSE LEVELS OF NON- CARCI NOGENS.  ANY HAZARD | NDEX VALUE GREATER THAN 1.0 SUGGESTS THAT A NONCARCI NOGEN
POTENTI ALLY PRESENTS AN UNACCEPTABLE TOXI C EFFECT.

A, GROUNDWATER

EACH REPRESENTATI VE COVPOUND | N TABLE 1 EXCEEDS El THER STATE GROUNDWATER- CLEANUP CRI TERI A OR FEDERAL

DRI NKI NG WATER STANDARDS. FI GURE 4 SHOAS SELECTED SI TE AREAS AND THE ASSOCI ATED RI SKS DUE TO THE POTENTI AL

I NGESTI ON OF CONTAM NATED GROUNDWATER FROM THESE AREAS. THE STANDARD RI SK ASSESSMENT ASSUMPTI ON ( THAT AN

I NDI VI DUAL VEEI GHI NG 70 KI LOGRAMS (154 POUNDS) | NGESTS 2 LI TERS OF WATER PER DAY FOR H' S OR HER 70- YEAR

LI FETI ME) WAS USED TO DETERM NE THE POTENTI AL RI SKS. THE RESULTS OF THE CALCULATI ON OF RI SKS USI NG CHEM CAL
DATA FROM | NDI VI DUAL MONI TOR WELLS REPRESENT A RANGE COF POTENTI AL RI SKS DUE TO | NGESTI ON AND DERVAL

ABSORPTI ON OF CONTAM NANTS IN THE GROUNDWATER. THE H GHEST CHEM CAL CONCENTRATI ONS IN | NDI VI DUAL VEELLS WOULD
REPRESENT A "WORST- CASE" SCENARI O RI SK DUE TO POTENTI AL GROUNDWATER USE.

AS SHOM I N FI GURE 4, AT THE G&H SITE, THE TARGET CARCI NOGENI C RI SK RANGE | S EXCEEDED IN AREAS 2, 4, AND 5
(AREAS CF PLAUSI BLE GROUNDWATER USE). THUS, THE GROUNDWATER CONTAM NANT PLUME |'S A PRI NCI PAL THREAT S| NCE
THE POTENTI AL EXCESS LI FETI ME CARCI NOGENI C RI SK AT THE SITE (MAXIMUIM OF 6 X (10-3)) EXCEEDS THE TARCET
CARCI NOCENI C RI SK RANGE THAT THE US EPA CONSI DERS TO BE ADEQUATELY PROTECTI VE (1 X (10-4) TO 1 X (10-6).

B. SO LS AND LANDFI LL WASTE MATERI ALS

THE RI SKS POSED BY EXPOSURE TO THE CONTAM NATED SO LS OR THE LANDFI LL WASTE MATERI ALS WERE CALCULATED BASED
ON US EPA' S STANDARD | NGESTI ON RATES FOR SO LS: OVER A 5- YEAR TIME PER CD, AN | NDI VI DUAL VEI GHI NG 70 KG MAY
VISIT THE SI TE ONCE A WEEK AND ACCI DENTALLY I NGEST 0.1 GRAMB OF SO L PER VISIT. DERVAL ABSCRPTI ON OF

CONTAM NANTS FROM SO LS WAS ASSUVED TO PRESENT A MUCH LOAER RI SK | N COMPARI SON TO | NGESTI ON AND, THEREFCRE,
NO QUANTI TATI VE CALCULATI ONS WERE MADE. THE MAXI MUM EXCESS LI FETI ME CANCER Rl SK WAS CALCULATED TO BE
APPROXI MATELY 4 X (10-6) FOR | NGESTI ON OF THE SURFACE SO LS IN THE PHASE | LANDFILL AREA. (THE M CHI GAN
ENVI RONVENTAL RESPONSE ACT 307 OF 1982, AS AVENDED (M CH GAN ACT 307), UNDER THE EXPCSURE SCENAR O LI STED
THEREI N, CONSI DERS SO LS OR SEDI MENTS THAT CONTAI N GREATER THAN 1.0 M3 KG (PARTS PER M LLI ON OR PPM) OF PCBS
TO PRESENT AN UNACCEPTABLE RI SK ( GREATER THAN 1 X (10-6) EXCESS LI FETI ME CANCER RI SK) TO POTENTI AL RECEPTCRS,
USING TYPE B CRITERIA.  SEE SECTION L(2).)

ADDI TI ONALLY, THE CONTAM NATED PHASE | LANDFI LL AREA DEBRI'S IS CONSI DERED TO BE A PRI NCl PAL THREAT AT THE
SITE. THE O LS AND SCLVENTS ARE A CONTI NUAL SQURCE COF CONTAM NATI ON FOR THE GROUNDWATER. DUE TO THE
UNCERTAI NTI ES ASSOCI ATED WTH THE PHASE |11 AND PHASE |1 LANDFI LL AREA | NVESTI GATI ONS, THE US EPA HAS
DETERM NED THAT THESE PCRTI ONS OF THE LANDFI LL POSE A LOAER- LEVEL, LONG TERM THREAT. THE R CANNOT

I NVESTI GATE THE ENTI RE LANDFI LL W TH TEST PI TS OR SURFACE SAMPLI NG PO NTS. ALSO FUTURE CAP ERGCSI ON COULD
EXPOSE WASTE MATERI ALS | N THESE AREAS VWH CH WOULD POSE UNACCEPTABLE HAZARDS TO HUVAN HEALTH OR THE

ENVI RONMVENT.

C. SURFACE WATER AND SEDI MENTS

THE GROUNDWATER CONTAM NANT PLUME | S APPARENTLY DI SCHARG NG | NTO THE O L SEEPS AREA AND TOMRDS THE CLI NTON
Rl VER WETLANDS, AS SI TE- DERI VED ORGANI C CHEM CALS HAVE BEEN DETECTED I N A NUMBER CF SURFACE WATER AND

SEDI MENT SAMPLES TAKEN DURING THE RI. EXCEPT FOR THE O L SEEP AREA AND PCB- CONTAM NATED SEDI MENTS, THE
PRESENT HUMAN HEALTH RI SKS ASSOCI ATED WTH THI S PATHWAY APPARENTLY ARE AT PROTECTI VE LEVELS. SHOULD THE



GROUNDVWATER CONTAM NANT PLUVE GO UNCHECKED, UNDER FUTURE CONDI TI ONS, GROUNDWATER MODELLI NG ESTI MATES THAT
CONTAM NANT Di SCHARGE LEVELS MAY | NCREASE. UNACCEPTABLE RI SKS TO HUMAN HEALTH DUE TO EXPOSURE TO

CONTAM NANTS ARE PRQJECTED ALTHOUGH A QUANTI TATI VE RI SK VALUE FOR FUTURE USE WAS NOT CALCULATED. | MPACTS OF
ORGANI C CHEM CALS ON AQUATI C LI FE WERE EVALUATED | N THE ENVI RONVENTAL ASSESSMENT SECTI ON OF THE RI SK
ASSESSMVENT ( SEE BELOW .

THE O L SEEP AREA PRESENTS A HAZARD | NDEX OF 153, WH CH EXCEEDS THE TARGET PROTECTI VE LEVEL (1.0) SET FOR
NONCARCI NOGENI C TOXI C EFFECTS. THE VALUE WAS DERI VED USI NG THE ASSUMPTI ON OF AN ACCI DENTAL EXPOSURE TO THE
CONTAM NANTS (E. G, FALLING | NTO THE WATER) .

PCBS HAVE BEEN DETECTED IN SO LS OR SEDI MENTS (SEE FI GURE 9) OTHER THAN OVER THE LANDFI LL AREAS. AS ABOVE,
SO LS OR SEDI MENTS CONTAI NI NG GREATER THAN 1.0 M KG OF PCBS PRESENT AN UNACCEPTABLE RI SK TO POTENTI AL
RECEPTORS. THE H GHEST PCB CONCENTRATI ON DETECTED WAS 74 ME KG WHI CH PRESENTS A POTENTI AL EXCESS LI FETI ME
CARCI NOGENI C RI SK OF APPROXI MATELY 1.3 X (10-4).

| NORGANI C COMPQUNDS (E. G, HEAVY METALS SUCH AS BARI UM, HOMNEVER, WOULD TEND TO ACCUMULATE | N SEDI MENTS ONCE
THEY HAVE REACHED SURFACE WATERS. CHANGES I N PH AND OXI DATI ON POTENTI AL WOULD TEND TO PRECI Pl TATE METALS AS
I NSCLUBLE HYDROXI DES OR CARBONATES, MAKI NG THEM AVAI LABLE FOR BI QACCUMULATI ON BY PLANT OR AQUATI C SPECI ES.

I NORGANI C COMPQUNDS ARE APPARENTLY DI SCHARG NG TO THE WETLANDS AT THIS TIME. OVER THE LONG TERM
UNACCEPTABLE HUMAN EXPCSURE, DUE TO CONSUMPTI ON BY HUMANS OF AFFECTED AQUATI C OR TERRESTRI AL SPECI ES, MAY BE
LI KELY.

4. ENVI RONMENTAL ANALYSI S

DETECTABLE LEVELS OF PCBS, PESTI Cl DES, AND | NORGANI C WASTES I N THE SURFACE SO LS AND SEDI MENTS PRESENT THE
Rl SK OF BI CACCUMULATI ON OF THESE CONTAM NANTS BY TERRESTRI AL, AVI AN, AND AQUATIC SPECIES. THE SITE IS
FREQUENTED BY NUMEROUS SPECI ES OF MAMVALS AND Bl RDS AS OBSERVED BY FI ELDWORK CREWS DURING THE RI.  MJUSKRAT,
OPCSSUM  AND RACCOON SAMPLES TAKEN FROM NEAR THE SI TE | N 1983 SHOWED EVI DENCE CF PCBS, DDT, AND

Bl S( 2- ETHYLHEXYL) PHTHALATE | N THEI R FATTY TI SSUES. WH LE THE SOURCE(S) OF THE CONTAM NANTS COULD BE THE
SITE, |I'T CANNOT BE CONCLUSI VELY SHOM THAT THE SI TE IS THE EXCLUSI VE SCURCE SI NCE SI M LAR CONTAM NANTS ARE
FOUND AT A NEARBY SUPERFUND SI TE (LIQUI D DI SPCSAL, INC.). HOMEVER |IT IS VERY LI KELY THAT SVALL MAMVALS
FORAGE I N THE LANDFI LL AREAS AND BECOME EXPCSED TO HAZARDOUS SUBSTANCES. THE O L SEEP AREA PRESENTS A MORE
| MVEDI ATE THREAT TO W LDLI FE, AS WELL AS A LONG TERM THREAT OF BI QACCUMULATI ON, DUE TO THE H GHER
CONCENTRATI ONS OF CONTAM NANTS (E. G, PCBS) IN TH S AREA.

LEACHATE FROM THE PHASE |11 LANDFILL AREA | S DI SCHARG NG TOMRDS THE CLINTON R VER  THE RI VER PROVI DES A
HABI TAT FOR FI SH SPECI ES | NCLUDI NG NORTHERN PI KE, WALLEYE PI KE, G ZZARD SHAD, AND ROCK BASS. FI SH SAMPLES
TAKEN | N 1983/ 1984 | NDI CATED THAT PESTI Cl DES, PCBS, AND HEAVY METALS ARE CONTAM NATI NG FI SH SPECI ES I N THE
RIVER  AGAIN, OTHER AREAS BESI DES THE G&H SI TE COULD PLAUSI BLY BE A SOURCE OF THESE CONTAM NANTS AND HUVANS
COULD ALSO BE AT RISK | F THEY CONSUME AFFECTED SPEC ES.

#RFA
RATI ONALE FCR ACTI ON

THE US EPA CONSI DERS SEVERAL SOURCES OF | NFORVATI ON I N DETERM NI NG WHETHER TO TAKE ACTI ON AT A SITE. BASED
ON THE DATA GATHERED IN THE R, THE US EPA PERFCRVMS A Rl SK ASSESSMENT TO DETERM NE | F ADVERSE CONDI TI ONS
CURRENTLY OR POTENTI ALLY THREATEN HUMAN HEALTH AND/ OR THE ENVI RONMENT. THE US EPA ALSO EVALUATES SI TE

CONDI TI ONS | N RELATI ON TO FEDERAL AND STATE ENVI RONMENTAL STATUTES AND POLICIES, |IN ADDI TION TO THE STATUTCRY
MANDATES PROMULGATED | N CERCLA AND THE GOALS AND EXPECTATI ONS | DENTI FI ED IN THE NCP. THE PRI MARY CRI TERI A

W TH RESPECT TO THE G&H LANDFI LL SI TE ARE PRESENTED BELOW

1. RI SK SUMVARY

ADDI TI VE EXCESS LI FETI ME CANCER RI SKS CALCULATED FOR | NGESTI ON OF CONTAM NATED GROUNDWATER RANGED FROM 5 X
(10-4) INAREA 5 TO6 X (10-3) IN AREA 2. THE POTENTI AL EXCESS LI FETI ME CANCER RI SK POSED BY | NGESTI ON CF
THE GROUNDWATER CONTAM NANTS EXCEEDS THE ACCEPTABLE RI SK RANGE COF 1 X (10-4) TO 1 X (10-6), AND THUS PRESENTS
UNACCEPTABLE POTENTI AL Rl SKS TO HUVAN HEALTH.



HAZARD | NDI CES ABOVE 1.0 REPRESENT AN UNACCEPTABLE EXPCSURE TO NONCARCI NOGENS. MOST NOTABLY, THE O L SEEP
AREA HAS AN ADDI TI VE HAZARD | NDEX CALCULATED TO BE 77 (153 FOR A CH LD), WHI CH WOULD BE DUE TO THE | NGESTI ON
AND DERVAL ABSCORPTI ON OF CONTAM NANTS | F ONE WERE TO ACCI DENTALLY FALL I NTO THE O LY WATERS. ADDI Tl VE HAZARD
I NDI CES EXCEED 1.0 IN AREA 1, WH CH IS UPGRADI ENT OF AREAS 4 AND 5. TABLE 2 SUWKRRI ZES THE RI SKS PCSED BY

SI TE CONTAM NANTS.

2. ENVI RONMVENTAL STANDARDS NOT MET AT THE SITE

I'N ADDI TI ON TO PGSI NG UNACCEPTABLE RI SKS TO RECEPTORS, THE G&H LANDFI LL SI TE DOES NOT MEET CERTAI N APPLI CABLE
OR RELEVANT AND APPRCPRI ATE FEDERAL OR STATE ENVI RONVENTAL STANDARDS AT THI S TI ME

A CAP

THE EXI STI NG LANDFI LL CAP DCES NOT MEET THE REQUI REMENTS OF M CH GAN STATE HAZARDOUS WASTE RULES ( MSHWR)

299. 6919 AND M CHI GAN ACT 64, THE CURRENT STATE LANDFI LL CLOSURE REGULATI ONS WH CH HAVE BEEN DETERM NED TO BE
RELEVANT AND APPROPRI ATE FOR THIS SITE. I N PART, A MSHWR 299. 6919 CAP MUST BE COWCSED OF A 3- FOOT LAYER OF
COWPACTED CLAY OVERLAIN BY A PROTECTI VE SO L LAYER (SEE SECTION L(2)).

B. GROUNDWATER

TABLE 3 LI STS THE REPRESENTATI VE COVPQUNDS AND THE CORRESPONDI NG FEDERAL DRI NKI NG WATER STANDARDS AND THE
STATE GROUNDWATER- CLEANUP CRI TERI A WHI CH THE US EPA BELI EVES TO BE ADEQUATELY PROTECTI VE (SEE SECTION L(2)).
THE GROUNDWATER CONTAM NANT PLUME CONTAI NS CONCENTRATI ONS OF HAZARDOUS SUBSTANCES WH CH EXCEED ALL OR MOST OF
THESE GROUNDWATER STANDARDS AND CLEANUP CRI TERIA.  TABLE 3, THEREFORE, PRESENTS THE PRELI M NARY GROUNDWATER
CLEANUP STANDARDS FCR | NDI CATOR CHEM CALS AT THE G&H SI TE.

3. GROUNDWATER PROTECTI ON GOALS
A, THE NATI ONAL CONTI NGENCY PLAN
THE US EPA' S GROUNDWATER PROTECTI ON GOAL HAS BEEN SET FORTH IN THE NCP AS FOLLOWS:

THE NATI ONAL GOAL OF THE REMEDY SELECTI ON PROCESS |'S TO SELECT REMEDI ES THAT ARE PROTECTI VE OF HUMAN HEALTH
AND THE ENVI RONVENT, THAT MAI NTAI N PROTECTI ON OVER TI ME, AND THAT M NI M ZE UNTREATED WASTE. (SECTI ON
300. 430(A) (1) (1)) .

THE NCP STATES THAT THE US EPA EXPECTS TO RETURN USABLE GROUNDWATERS TO THEI R BENEFI O AL USES WHEREVER
PRACTI CABLE, W THI N A TI ME FRAME THAT | S REASONABLE G VEN THE PARTI CULAR O ROUVSTANCES OF THE SITE. WHENEVER
RESTCORATI ON OF GROUND WATERS |'S NOT PRACTI CABLE, EPA EXPECTS TO PREVENT FURTHER M GRATI ON OF THE PLUME,
PREVENT EXPOSURE TO THE OONTAM NATED GROUNDWATER AND EVALUATE FURTHER Rl SK REDUCTI ON.  ( SECTI ON

300. 430(A) (1) (111) (F)).

ALSO, THE NCP CONSI DERS THE USE OF | NSTI TUTI ONAL CONTRCLS TO LIM T EXPCSURES TO HAZARDOUS SUBSTANCES | N THE
GROUNDWATER:

EPA EXPECTS TO USE | NSTI TUTI ONAL CONTROLS SUCH AS WATER USE AND DEED RESTRI CTI ONS TO SUPPLEMENT ENG NEER! NG
OONTROLS AS APPROPRI ATE FOR SHORT- AND LONG- TERM MANAGEMENT TO PREVENT OR LIM T EXPOSURE TO HAZARDOUS
SUBSTANCES, POLLUTANTS, OR CONTAM NANTS.... THE USE OF | NSTI TUTI ONAL CONTROLS SHALL NOT SUBSTI TUTE FOR
ACTI VE RESPONSE MEASURES AS THE SOLE REMEDY UNLESS SUCH RESPONSE MEASURES ARE DETERM NED NOT TO BE

PRACTI CABLE. . . (SECTI ON 300. 430(A) (1) (111) (D))

B. STATE CF M CH GAN

M CH GAN ACT 307 PROVI DES FOR REMEDI AL ACTI ON, AT CONTAM NATED SI TES WTH N THE STATE, WH CH "SHALL BE
PROTECTI VE OF THE PUBLI C HEALTH, SAFETY, AND WELFARE AND THE ENVI RONMVENT AND NATURAL RESOURCES. "

ADDI TI ONALLY, ALL "REMEDI AL ACTI ONS WH CH ADDRESS THE REMEDI ATI ON OF AN AQUI FER SHALL PROVI DE FOR REMOVAL OF
THE HAZARDOUS SUBSTANCE OR SUBSTANCES FROM THE AQUFER ..." M CH GAN ACT 307 ALSO PROVI DES FOR THE



DETERM NATI ON OF ACCEPTABLE CRI TERI A FOR GROUNDWATER REMEDI ATI ON AT THE SITE.  THE M CH GAN SAFE DRI NKI NG
WATER ACT (ACT 399) PROVI DES FOR THE DETERM NATI ON OF ACCEPTABLE GROUNDWATER CLEANUP STANDARDS AT THE S| TE.
( SEE PACE 48 FOR A MORE COWPLETE DI SCUSSI ON OF THESE STATUTES. )

C. CLEANUP STANDARDS

TABLE 3 PRESENTS THE PRELI M NARY CLEANUP STANDARDS FOR THE SI TE GROUNDWATER, BASED ON THE CONSI DERATI ON COF
THE POTENTI AL RI SKS TO CONSUVERS OF CONTAM NATED GROUNDWATER AND ON THE CONSI DERATI ON COF FEDERAL AND STATE
GROUNDWATER PROTECTI ON GOALS, CLEANUP STANDARDS, AND CRI TERI A

US EPA' S GROUNDWATER CLEANUP POLICY |'S TO ATTAI N MAXI MUM CONTAM NANT LEVELS (MCLS) UNDER THE FEDERAL SAFE
DRI NKI NG WATER ACT (SDWA); HOWEVER |F CLEANUP TO MCLS CAUSES THE RESI DUAL RI SK LEVELS TO EXCEED THE 1 X
(10-4) TO 1 X (10-6) R SK RANGE WH CH THE US EPA CONSI DERS TO BE PROTECTI VE ( SEE PAGE 21), THEN THE AGENCY
MUST APPLY RI SK- BASED CLEANUP LEVELS TO REACH THE GOAL OF PROTECTI VENESS (A 1 X (10-6) EXCESS LI FETI ME CANCER
Rl SK) .

M CHI GAN ACT 307, TYPE B CLEANUP CRI TERI A (SEE SECTI ON L(2)) PROVI DE FOR THE CALCULATI ON OF Rl SK- BASED
CLEANUP STANDARDS AT THE 1 X (10-6) EXCESS LI FETI ME CANCER Rl SK LEVEL FOR EACH CARCI NOGENI C COVPOUND.  THESE
STANDARDS ARE MORE STRI NGENT THAN THE CORRESPONDI NG MCLS OR NON-ZERO MCLGS.  THE US EPA HAS DETERM NED THAT
M CH GAN ACT 307, TYPE B CRI TER A ARE PROTECTI VE AND MAY BE APPLI CABLE CR RELEVANT AND APPROPRI ATE TO THE G&H
SI TE CLEANUP ( SEE SECTI ON L(2)).

TABLE 4 LI STS THE GROUNDWATER CLEANUP STANDARDS FOR THE (&H SI TE
4. SUMVARY

ACTUAL COR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THI'S SITE, | F NOT ADDRESSED BY | MPLEMENTATI ON OF
THE RESPONSE ACTI ON SELECTED BY TH S RECORD OF DECI SI ON, PRESENT AN | MM NENT AND SUBSTANTI AL ENDANGERMENT TO
PUBLI C HEALTH, WELFARE, OR THE ENVI RONMENT. THEREFCORE, BASED ON THE FINDINGS I N THE R REPORT AND THE

DI SCUSSI ON ABOVE, A FEASI BI LI TY STUDY (FS) WAS PERFORMED TO FOCUS THE DEVELOPMENT OF ALTERNATI VES TO ADDRESS
THE PRI NCl PAL AND LONER- LEVEL THREATS AT THE SITE. THE FS REPORT DOCUMENTS THE EVALUATI ON OF THE MAGN TUDE
OF SITE RI SKS, SITE-SPECI FI C APPLI CABLE CR RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS), AND THE

REQUI REMENTS OF CERCLA AND THE NCP, ESPECI ALLY THE GROUNDWATER PROTECTI ON PQOLI CY, | N THE DERI VATI ON OF

REMEDI AL ALTERNATI VES FOR THE G&H SI TE.

#DA
DESCRI PTI ON OF ALTERNATI VES

THE FS DIVIDED THE G&H SI TE | NTO TWO PARTS, OR "OPERABLE UNI TS, " FOR EFFECTI VE EVALUATI ON OF REMVEDI AL
ALTERNATI VES DES|I GNED TO REDUCE Sl TE RI SKS TO ACCEPTABLE LEVELS. THE FI RST OPERABLE UNIT DEALT WTH THE
LAND- FI LL CONTENTS, SO LS, AND SEDI MENTS; THE SECOND CPERABLE UNI T DEALT W TH THE GROUNDWATER CONTAM NANT
PLUVE, LANDFILL LEACHATE, AND THE O L SEEP. THE TWO OPERABLE UNI TS WERE ADDRESSED SEPARATELY DURI NG THE
EVALUATI ON OF POTENTI AL REMEDI AL ALTERNATI VES, BUT THEY WERE | NTENDED TO BE ADDRESSED | N CONJUNCTI ON W TH
EACH OTHER BY THE SELECTED REMEDI AL ACTI ON.

DI FFERENT REMEDI AL ALTERNATI VES WERE EVALUATED TO ADDRESS THE PRI NCl PAL AND LONER- LEVEL THREATS POSED BY EACH
OPERABLE UNI' T, AS DETAI LED BELOW

1. LANDFILL OPERABLE UNIT

ALTHOUGH THE NCP REAFFI RVB US EPA' S PREFERENCE FOR PERVANENT SCLUTI ONS TO SUPERFUND SI TE PROBLEMS THROUGH THE
USE OF TREATMENT TECHNOLOG ES, THE PREAMBLE TO THE NCP CONTEMPLATES THAT MANY REMVEDI AL ALTERNATI VES MAY BE

| MPRACTI CAL FOR CERTAI N SI TES DUE TO SEVERE | MPLEMENTABI LI TY PROBLEMS OR PROHI BI TI VE COSTS (E. G, TREATMENT
OF THE ENTI RE CONTENTS OF A LARGE MUNI Cl PAL LANDFILL). THUS, THE FS WAS DI RECTED AT THE EVALUATI ON OF THE
CONTAI NVENT RATHER THAN THE TREATMENT OF THE LANDFI LL OPERABLE UNIT, DUE TO THE SI ZE OF THE LANDFI LL AREAS
AND CF THE "HOT SPOTS' WTH N THE PHASE | LANDFI LL AREA AS DETERM NED DURING THE RI. A TREATMENT REMEDY WAS
RETAI NED FOR CONSI DERATI ON, HOWNEVER



2. GROUNDWATER CPERABLE UNI'T

THE OBJECTI VE OF THE GROUNDWATER OPERABLE UNIT IS TO ACHI EVE FEDERAL DRI NKI NG WATER STANDARDS UNDER THE SAFE
DRI NKI NG WATER ACT AND STATE GROUNDWATER- CLEANUP CRI TERI A UNDER M CHI GAN ACT 307 (THE GROUNDWATER CLEANUP
STANDARDS | N TABLE 4). GROUNDWATER OPERABLE UNI T ALTERNATI VES ANALYZED TO ADDRESS THE PRI NCl PAL THREAT AT
THE SI TE RANGED FROM NO ACTI ON TO GROUNDWATER EXTRACTI ON AND TREATMENT.

3. REMEDI AL ALTERNATI VES
THE ALTERNATI VES PASSI NG | NI TI AL SCREENI NG AND CONSI DERED FOR DETAI LED ANALYSI S IN THE FS ARE:

1: NO ACTION

2: LIMTED ACTI ON

3A: LANDFI LL CAP

3B: SLURRY WALL

4A; GROUNDWATER EXTRACTI ON AND TREATMENT
6A: EXCAVATI ON AND TREATMENT OF HOT SPOTS

(NOTE: ALTERNATI VES 4B, 5A, 5B, AND 6B WERE NOT DETERM NED TO BE PRACTI CABLE AT THI' S SI TE AND WERE NOT
EVALUATED IN DETAIL IN THE FS.)

EACH SUCCEEDI NG ALTERNATI VE |'S BU LT UPON THE PRECEDI NG ALTERNATI VES. FOR EXAMPLE, ALTERNATI VE 3B ( SLURRY
WALL) I NCLUDES ALL THE PROVI SI ONS OF ALTERNATI VE 3A (LANDFI LL CAP), AND ALTERNATI VE 3A | NCLUDES ALL THE
PROVI SI ONS OF ALTERNATIVE 2 (LIM TED ACTION). EACH ALTERNATI VE | S DI SCUSSED BELOW

ALTERNATI VE 1: NO ACTI ON

THE NCP REQUI RES THAT THE US EPA EVALUATE THE NO- ACTI ON ALTERNATI VE TO PROVI DE A BASELI NE FOR COVPARI SON COF
THE EFFECTI VENESS OF THE REMEDI AL ALTERNATI VES.

UNDER THE NO- ACTI ON ALTERNATI VE, NO ACTI VE RESPONSE MEASURES WOULD OCCUR, OTHER THAN PERI ODI C SI TE

I NSPECTI ON.  NO REDUCTI ON OF TOXICI TY, MOBILITY, OR VOLUMVE THROUGH TREATMENT OR CF THE RATE OF LEACH NG COF
CONTAM NANTS TO THE GROUNDWATER WOULD BE PROVI DED BY TH S ALTERNATI VE; THEREFCORE, NO Rl SK REDUCTI ON WOULD
RESULT FROM TH' S ACTI ON. THE NO- ACTI ON ALTERNATI VE WOULD NOT MEET APPLI CABLE OR RELEVANT AND APPRCPRI ATE
REQUI REMENTS ( ARARS) FOR GROUNDWATER AND LANDFI LL CLOSURE AT THE SITE AND | S NOT PROTECTI VE. ALTERNATI VE 1
HAS NO COST.

ALTERNATI VE 2: LI M TED ACTI ON

UNDER ALTERNATI VE 2, LIM TED ACTI ON WOULD BE TAKEN TO PREVENT DI RECT CONTACT W TH ON-SI TE CONTAM NANTS.  THE
PRESENT SI TE FENCE WOULD BE NAI NTAI NED, AND GROUNDWATER MONI TORI NG WOULD CONTI NUE TO TRACK THE MOVEMENT COF
THE GROUNDWATER CONTAM NANT PLUVE. DEED AND GROUNDWATER USE RESTRI CTI ONS WOULD BE PLACED ON THE SI TE
PROPERTY TO PREVENT THE DEVELOPMENT OF THE LANDFI LL AREAS, TO PREVENT ACCESS TO CONTAM NATED PCRTI ONS OF THE
SI TE AND TO PREVENT THE CONSUMPTI ON OF CONTAM NATED GROUNDWATER.  RESI DENCES AND BUSI NESSES ALONG RYAN RQAD
(SEE FI GURE 5) WOULD BE CONNECTED TO THE MUNI Cl PAL WATER SUPPLY TO REPLACE THE WATER SUPPLY CONTAM NATED BY
THE SI TE (ON THE WEST SI DE OF RYAN ROAD) AND AS A PREVENTI VE MEASURE TO PROTECT THE PUBLI C FROM THE EFFECTS
OF ANY FUTURE CONTAM NATI ON OF WATER SUPPLI ES. PROVI SION OF MUNI Cl PAL WATER | S A COST- EFFECTI VE MEASURE

SI NCE LONG TERM MONI TORI NG OF THE RESI DENTI AL VEELLS | S PRQJECTED TO BE MORE COSTLY THAN THE WATER SUPPLY
CONNECTI ONS.

VWH LE ALTERNATI VE 2 WOULD PROVI DE LI M TED PUBLI C HEALTH PROTECTI ON BY CONTROLLI NG ACCESS TO THE SI TE AND BY
REPLACI NG CONTAM NATED OR POTENTI ALLY CONTAM NATED WATER SUPPLI ES WTH MUNI C PAL WATER, | T WOULD NOT PREVENT
THE MOVEMENT OF CONTAM NANTS CFF SI TE.  RELI ANCE UPON | NSTI TUTI ONAL CONTROLS DCES NOT PROVI DE FOR A REDUCTI ON
IN THE TOXIC TY, MOBILITY, OR VOLUME OF CONTAM NATI ON THROUGH TREATMENT. | NSTI TUTI ONAL CONTRCOLS ALSO PROVI DE
NO LONG TERM EFFECTI VENESS | N THE PREVENTI ON OF PUBLI C ACCESS TO THE SI TE. THUS, ALTERNATIVE 2 PROVI DES NO
RI SK REDUCTI ON.  ALTERNATI VE 2 WOULD NOT MEET CGROUNDWATER OR LANDFI LL CLOSURE ARARS.



ALTERNATI VE 2 WOULD HAVE A CAPI TAL COST COF $350, 000 AND AN ANNUAL CPERATI ONS AND NMAI NTENANCE COST OF
$210, 000, FOR A PRESENT WORTH COST OF $3.6 MLLION. GROUNDWATER WOULD BE MONI TORED FOR MORE THAN 30 YEARS.

ALTERNATI VE 3A: LANDFI LL CAP

ALTERNATI VE 3A | NCLUDES THE COVPONENTS OF ALTERNATIVE 2. I N ADDI TI ON, ALTERNATI VE 3A COVERS THE PHASE |,
PHASE I, AND PHASE 111 LANDFILL AREAS WTH A SO L- CLAY CAP, WH CH MEETS THE REQUI REMENTS CF MBHWR 299. 6919.
THE CAP WOULD CONSI ST OF A 3- FOOT COVPACTED CLAY BARRI ER LAYER OVERLAI N BY A 3.5-FOOT GRAVEL AND SO L LAYER
THE GRAVEL AND SO L LAYER WOULD PROVI DE FROST- DAVAGE PROTECTI ON FOR THE CLAY BARRI ER LAYER AND HELPS TO
PREVENT PRECI Pl TATI ON CONTACT WTH THE CLAY LAYER  PRAI RI E GRASSES WOULD BE PLANTED ON THE TOPSO L LAYER OF
THE CAP TO PROVI DE A NATURAL HABI TAT FCR AREA W LDLI FE.

LEACHATE FROM THE PHASE ||| LANDFI LL AREA WOULD BE COLLECTED AND TREATED AT AN OFF- SI TE | NDUSTRI AL WASTEWATER
FACILITY. LANDFILL GAS (METHANE) VENTS WOULD BE PLACED IN THE CAP TO PREVENT DAMAG NG GAS BUI LD- UP BENEATH
THE CAP AND TO PREVENT THE M GRATI ON CF METHANE CFF SI TE

THE LANDFI LL COVER WOULD HELP PREVENT THE DI RECT CONTACT W TH LANDFI LL WASTES AND WOULD ALSO REDUCE THE
AMOUNT CF PRECI Pl TATI ON | NFI LTRATI ON THROUGH THE LANDFI LL DEBRI S TOMRDS THE GROUNDWATER ~ HOMNEVER, THE CAP
WOULD NOT PREVENT GROUNDWATER CONTAM NANTS FROM M GRATI NG OFF SITE. SINCE THE O LY WASTES ARE | N CONTACT W TH
THE GROUNDWATER TABLE, THE CAP WOULD NOT PREVENT THE CONTI NUAL DEGRADATI ON OF GROUNDWATER QUALI TY AND NO RI SK
REDUCTI ON WOULD OCCUR.  ALTERNATI VE 3A WOULD BE I N COVPLI ANCE W TH MOST LANDFI LL CLOSURE REQUI REMENTS BUT NOT
W TH GROUNDWATER ARARS. ALTERNATI VE 3A WOULD HAVE A CAPI TAL COST OF $22 M LLION AND AN ANNUAL OPERATI ON AND
MAI NTENANCE COST OF $450, 000, FOR A PRESENT WORTH COST OF $29 M LLION. I T WOULD TAKE UP TO 4 YEARS TO
CONSTRUCT THE LANDFI LL CAP, DURI NG WHI CH TI ME LOCAL TRUCK TRAFFI C WOULD | NCREASE. NO SE AND DUST LEVELS
WOULD HAVE TO BE M Tl GATED DURING TH' S TI ME AS VELL.

ALTERNATI VE 3B: SLURRY WALL

ALTERNATI VE 3B | NCLUDES THE COVPONENTS OF ALTERNATI VE 3A. I N ADDI TI ON, ALTERNATI VE 3B WOULD CONSTRUCT A
SUBSURFACE, VERTI CAL BARRI ER WALL ( SLURRY WALL) ARCUND THE PERI METER OF THE LANDFI LL AREAS AND THE O L SEEPS,
EXCEPT FOR THE WEST SIDE OF THE PHASE 111 LANDFI LL AREA. THE SLURRY WALL WOULD EXTEND AN AVERAGE CF 34 FEET
BELOW GROUND SURFACE AT A MNIMUM OF 3 FEET | NTO THE CONFI NI NG TI LL LAYER BENEATH THE UPPER AQUI FER  COUPLED
WTH THE CAP, THE SLURRY WALL WOULD CONTAI N THE MOBI LE WASTES W THI N THE LANDFI LL AREAS TO PREVENT THE
FURTHER M GRATI ON OF CONTAM NANTS COFF SI TE.

! PRESENT WORTH CALCULATI ONS ARE BASED ON A 5 PERCENT DI SCOUNT RATE AND A 30- YEAR
OPERATI ONS AND MAI NTENANCE PERI OD.

GROUNDWATER W THI N THE AREA CONTAI NED BY THE SLURRY WALL WOULD BE EXTRACTED AND TREATED TO PREVENT THE
OVERTOPPI NG OF THE CONTAI NVENT SYSTEM BY RI SI NG GROUNDWATER LEVELS DUE TO RESI DUAL PRECI Pl TATI ON | NFI LTRATI ON
THROUGH THE CAP. AN | NWARD HYDRAULI C GRADI ENT WOULD BE ESTABLI SHED BY THE EXTRACTI ON COF THE GROUNDWATER,

VWH CH WOULD HELP TO MAKE THE CONTAI NMENT SYSTEM MORE EFFECTI VE (SI NCE GROUNDWATER WOULD TEND TO FLOW | NTO THE
AREA CONTAI NED BY THE SLURRY WALL RATHER THAN OQUT OF THE AREA).

THE EXTRACTED GROUNDWATER WOULD BE TREATED TO REMOVE AL (USI NG O L/ WATER PHASE SEPARATI QN), HEAVY METALS (BY
CHEM CAL PRECI PI TATI ON AND FI LTRATI ON), VOCS (BY AIR STRI PPI NG, AND RESI DUAL VCCS, PESTICl DES, AND PCBS
(WTH ACTI VATED CARBQON). THE TREATED WATER WOULD BE DI SCHARGED TO THE CLI NTON RI VER | N CONFORVANCE W TH THE
SUBSTANTI VE REQUI REMENTS OF A NATI ONAL PCLLUTANT DI SCHARGE ELI M NATI ON SYSTEM (NPDES) PERM T. PART 21 OF THE
WATER RESOURCES COMM SSI ON ACT 245 OF 1929, AS AMENDED (M CHI GAN ACT 245), ESTABLI SHES SURFACE WATER

DI SCHARCGE CRI TERI A AND PERM TTI NG RULES WH CH WERE PROMULGATED BY THE STATE UNDER | TS DELEGATED AUTHCORI TY TO
ADM NI STER THE NPDES PROGRAM  ALTERNATI VELY, THE TREATED WATER MAY BE DI SCHARGED TO THE DWSD TREATMENT PLANT
| F PRETREATMENT CRI TERI A ARE MET.

ALTHOUGH THE SLURRY WALL AND CAP SYSTEM WOULD CONTAI N CONTAM NANTS W TH N THE LANDFI LL AREAS, ALTERNATI VE 3B
WOULD DO NOTHI NG TO PREVENT THE CONTI NUED M GRATI ON OF GROUNDWATER CONTAM NANTS ON THE QUTSI DE OF THE SLURRY
WALL. NATURAL ATTENUATION | S EXPECTED TO REDUCE CONTAM NANT LEVELS WTH N THE UPPER AQU FER QUTSI DE OF THE
AREA CONTAI NED BY THE SLURRY WALL TO LEVELS WH CH WLL MEET GROUNDWATER STANDARDS;, HOWNEVER, THE PROTECTI VE



LEVELS ARE NOT EXPECTED TO BE MET FOR MUCH GREATER THAN 30 YEARS. ALTERNATIVE 3B WOULD MEET MOST LANDFI LL
CLOSURE REQUI REMENTS BUT WOULD NOT MEET GROUNDWATER ARARS FOR WELL OVER 30 YEARS.

ALTERNATI VE 3B | S PRQJECTED TO HAVE A CAPI TAL COST OF $28 M LLI ON AND AN ANNUAL OPERATI ON AND NMAI NTENANCE
COST OF $630, 000, FOR A PRESENT WORTH COST OF $38 M LLION.  CONSTRUCTI ON OF THE SLURRY WALL AND CAP | S
EXPECTED TO TAKE UP TO 4 YEARS, CREATI NG THE SAME TRAFFIC, NO SE, AND DUST PROBLEMS AS CREATED BY ALTERNATI VE
3A.  EXTRACTI ON AND TREATMENT CF GROUNDWATER FROM W THI N THE AREA CONTAI NED BY THE SLURRY WALL, AND
GROUNDWATER MONI TORI NG OF THE CONTAM NANT PLUME QUTSI DE OF THE SLURRY WALL, ARE EXPECTED TO LAST FOR MORE
THAN 30 YEARS.

I'F, AND WHEN, GROUNDWATER ARARS ARE MET, THE UNACCEPTABLE RI SKS CURRENTLY POSED BY GROUNDWATER CONTAM NATI ON
WOULD BE REDUCED TO A MAXI MUM RI SK FCR | NDI VI DUAL CARCI NOGENI C CHEM CALS OF APPROXI MATELY 1 X (10-6).

ASSUM NG THAT ALL CARCI NOGENS WERE ONLY TREATED TO THE 1 X (10-6) LEVEL (A H GHLY UNLI KELY SCENARI O S| NCE
SOVE CHEM CALS ARE MORE EASI LY REMOVED FROM THE AQUI FER THAN OTHERS), THE MAXI MUM CUMULATI VE RI SK WOULD BE
APPROXI MATELY 1 X (10-5), WH CH IS AN ACCEPTABLE LEVEL. THE HAZARD | NDEX WOULD BE REDUCED TO 1.0, WH CH IS AN
ACCEPTABLE LEVEL.

ALTERNATI VE 4A: GROUNDWATER EXTRACTI ON AND TREATMENT

ALTERNATI VE 4A WOULD | NCLUDE ALL OF THE COVPONENTS OF ALTERNATIVE 3B. I N ADDI TI ON, ALTERNATI VE 4A WOULD
EXTRACT AND TREAT CONTAM NATED GRCUNDWATER | N THE UPPER AQUI FER NOT CONTAI NED BY THE SLURRY WALL TO MEET
GROUNDWATER CLEANUP STANDARDS. A NETWORK OF APPROXI MATELY 20 WELLS WOULD EXTRACT THE WATER FOR TREATMENT | N
THE SAME TREATMENT SYSTEM USED | N ALTERNATI VE 3B FOR TREATMENT OF THE EXTRACTED WATER FROM W TH N THE SLURRY
WALL. ONCE THE GROUNDWATER CLEANUP STANDARDS HAVE BEEN MET, IN AN ESTI MATED 30 YEARS, THE POTENTI AL EXCESS
LI FETI ME CANCER RI SK DUE TO | NGESTI ON OF CONTAM NATED GROUNDWATER WOULD DECREASE FROM THE UNACCEPTABLE Rl SKS
CURRENTLY PCSED (E. G, 6 X (10-3) I N AREA 2) BY GROUNDWATER CONTAM NATI ON TO A MAXI MUM RI SK FOR | NDI VI DUAL
CARCI NOGENI C CHEM CALS OF APPROXI MATELY 1 X (10-6) IN AREA 2, AREA 4, AND AREA 5. AS ABOVE, ASSUM NG THAT
ALL CARCI NOGENS WERE ONLY TREATED TO THE 1 X (10-6) LEVEL (A H GHLY UNLI KELY SCENARI O, THE MAXI MUM

CUMULATI VE RI SK WOULD BE APPROXI MATELY 1 X (10-5), WH CH IS AN ACCEPTABLE LEVEL. THE HAZARD | NDEX WOULD BE
REDUCED TO 1.0, WHICH | S ALSO AN ACCEPTABLE LEVEL.

ALTERNATI VE 4A WOULD HAVE A CAPI TAL COST OF $29 M LLION AND AN ANNUAL OPERATI ON AND MAI NTENANCE COST OF
$720, 000, FOR A PRESENT WORTH COST OF $40 M LLION. AS I N ALTERNATI VES 3A AND 3B, CONSTRUCTI ON OF THE
CONTAI NVENT SYSTEM | S PRQJECTED TO TAKE UP TO 4 YEARS. GROUNDWATER MONI TORI NG WOULD LAST FOR AT LEAST 30
YEARS.  ALTERNATI VE 4A WOULD MEET BOTH LANDFI LL CLOSURE AND GROUNDWATER ARARS.

ALTERNATI VE 6A: EXCAVATI ON AND TREATMENT OF "HOT SPOTS"

ALTERNATI VE 6A WOULD EXCAVATE AND | NCI NERATE (ON SITE) THE "HOT SPOTS' (FlI GURE 3E) | DENTIFIED IN THE PHASE |
LANDFI LL AND O L SEEP AREAS. THE EXCAVATED WASTES WOULD BE PROCESSED ON SI TE | N AN ENCLOSED BU LDI NG TO

M N M ZE EM SSI ON OF VOCS TO THE SURRCUNDI NG NEI GHBORHOODS. AFTER PROCESSI NG THE WASTES WOULD BE

I NCI NERATED ON SI TE | N TWD MOBI LE | NCI NERATORS. A 10- ACRE LANDFI LL WOULD BE CONSTRUCTED TO CONTAI N THE
RESULTI NG ASH AND (| NCI NERATOR Al R POLLUTI ON CONTROL) SLUDGES. THE NEW LANDFI LL WOULD BE CONSTRUCTED TO THE
SOUTH OF THE PHASE || LANDFI LL AREA. THE EXCAVATED AREAS WOULD BE FILLED WTH CLEAN SO L, GRADED, AND THEN
CAPPED AS UNDER ALTERNATI VE 3A. EXCAVATI ON AND | NCI NERATI ON OF THE HOT SPOT WASTES | S PRQJECTED TO LAST FOR
15 YEARS TO 20 YEARS.

ALTERNATI VE 6A WOULD ALSO | NCLUDE THE COVPONENTS OF ALTERNATI VE 4A. SINCE ONLY THE HOT' SPOTS WOULD BE
TREATED UNDER ALTERNATI VE 6A, THE CONTAI NVENT SYSTEM WOULD STILL BE NEEDED TO CONTROL THE M GRATI ON OF
RESI DUAL CONTAM NATI ON LEFT UNTREATED IN THE PHASE | LANDFI LL AREA AND TO ADDRESS THE LONG TERM LOW LEVEL
THREAT PCSED BY THE DEBRIS IN THE PHASE |11 AND PHASE 11 LANDFI LL AREAS.

AS | N ALTERNATI VE 4A, ONCE THE GROUNDWATER CLEANUP STANDARDS HAVE BEEN MET | N THE AQUI FER QUTSI DE OF THE
SLURRY WALL, IN AN ESTI MATED 30 YEARS, THE POTENTI AL EXCESS LI FETI ME CANCER RI SK DUE TO | NGESTI ON COF

CONTAM NATED GROUNDWATER WOULD DECREASE FROM THE UNACCEPTABLE RI SKS CURRENTLY PCSED (E. G, 6 X (10-3) IN AREA
2) BY GROUNDWATER CONTAM NATION TO A MAXI MUM RI SK FOR | NDI VI DUAL CARCI NOGENI C CHEM CALS OF APPROXI MATELY 1 X
(10-6) IN AREA 2, AREA 4, AND AREA 5. AS ABOVE, ASSUM NG THAT ALL CARCI NOGENS WERE ONLY TREATED TO THE 1 X



(10-6) LEVEL (A H GHLY UNLI KELY SCENARI O, THE NMAXI MUM CUMULATI VE RI SK WOULD BE APPROXI MATELY 1 X (10-5),
WH CH IS AN ACCEPTABLE LEVEL. THE HAZARD | NDEX WOULD BE REDUCED TO 1.0, WH CH | S ALSO AN ACCEPTABLE LEVEL.

ALTERNATI VE 6A WOULD MEET LANDFI LL CLOSURE AND GROUNDWATER ARARS.

ALTERNATI VE 6A WOULD HAVE A CAPI TAL COST OF $460 M LLI ON AND AN ANNUAL CPERATI ON AND MAI NTENANCE COST CF

$720, 000, FOR A PRESENT WORTH COST OF $470 M LLION. CONSTRUCTI ON OF THE CAP AND SLURRY WALL SYSTEM WOULD
LAST UP TO FOUR YEARS FOLLOW NG COVPLETI ON OF THE | NCI NERATI ON OF THE HOT SPOTS. GROUNDWATER EXTRACTI ON,

TREATMENT, AND MONI TORI NG | S PRQJECTED TO LAST FOR AT LEAST 30 YEARS.

#CAA

COVPARATI VE ANALYSI S CF ALTERNATI VES: THE NINE CRI TERI A | N ACCORDANCE W TH THE NCP, THE RELATI VE PERFORVANCE
OF EACH ALTERNATI VE | S EVALUATED USI NG THE NI NE CRI TERI A ( SECTI ON 300. 430(E)(9)(Ill)) AS A BASI S FOR

COWPARI SON. AN ALTERNATI VE PROVI DI NG THE "BEST BALANCE' OF TRADEOFFS W TH RESPECT TO THE NNNE CRITERIA IS
DETERM NED FROM THI S EVALUATI ON.

THRESHOLD CRI TERI A
1. OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMVENT

OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT ADDRESSES WHETHER A REMEDY ELI M NATES, REDUCES, OR
CONTRCOLS THREATS TO HUVAN HEALTH AND TO THE ENVI RONMENT.

THE MAJOR EXPCSURE PATHWAYS COF CONCERN AT THE G&H LANDFI LL SI TE ARE THE POTENTI AL | NGESTI ON OF CONTAM NATED
GROUNDWATER AND THE EXPOSURE TO, OR | NGESTI ON OF, CONTAM NATED SURFACE WATER ANDY OR SEDI MENTS | N THE
RECREATI ONAL AREA AND WETLANDS ADJACENT TO THE SI TE. BASED UPON THESE PATHWAYS OF CONCERN, THE ALTERNATI VES
WERE EVALUATED ON THEIR ABI LI TY TO REDUCE PRECI Pl TATI ON | NFI LTRATI ON THROUGH THE LANDFI LL AND TO ACH EVE THE
GROUNDWATER CLEANUP STANDARDS. REDUCTI ON OF PRECI Pl TATI ON | NFI LTRATI ON RATES REDUCES THE CONCENTRATI ON CF
CONTAM NANTS LEACHI NG | NTO THE GROUNDWATER, WHI CH CONTRI BUTES TO THE RETURN CF THE USABLE AQUIFER TO I TS
BENEFI CI AL USES WTHI N A REASONABLE TI ME FRAME. THE REMEDI AL ALTERNATI VES WERE ALSO EVALUATED ON THE BASI S
OF THEIR ABILITY TO REMOVE CONTAM NANTS FROM THE UPPER AQUI FER TO REDUCE THE LEVELS OF HAZARDOUS SUBSTANCES
DI SCHARG NG | NTO THE WETLANDS.

OVER THE LONG TERM ALTERNATIVES 1 (NO ACTION) AND 2 (LIM TED ACTI ON) DO NOT PROVI DE ADEQUATE PROTECTI ON OF
HUVAN HEALTH AND THE ENVI RONMENT SI NCE NO PROTECTI ON OF THE GROUNDWATER AQUI FER |'S PROVI DED EI THER THROUGH
EXTRACTI ON AND TREATMENT OF GROUNDWATER CONTAM NANTS OR THROUGH M NI M ZATI ON OF PRECI PI TATI ON | NFI LTRATI ON
THROUGH THE LANDFI LL. ALTERNATIVES 1 AND 2 DO NOT PREVENT DI RECT CONTACT EXPOSURE TO CONTAM NANTS BY HUVAN
AND ENVI RONVENTAL RECEPTORS. W TH AN | NADEQUATE CAP, CRGANI CS, HEAVY METALS, AND PESTI Cl DE CONTAM NANTS
DETECTED I N THE LANDFI LL WASTES WOULD CONTI NUE LEACH NG | NTO THE GROUNDWATER | N EXCESS OF STANDARDS.

ALTERNATI VES 3A- 6A PROVIDE FOR A CAP WH CH MEETS STATE AND FEDERAL LANDFI LL CLOSURE CRI TERIA AND WOULD
DECREASE THE RATE OF PRECI PI TATI ON | NFI LTRATI ON THROUGH THE LANDFI LL WASTES BY APPROXI MATELY 80 PERCENT. AN
ADEQUATE CAP WOULD ALSO PROVI DE A SUPERI OR BARRI ER TO DI RECT CONTACT EXPOSURE TO LANDFI LL WASTES. HOWEVER,
ALTERNATI VE 3A CANNOT PREVENT THE M GRATI ON OF GROUNDWATER CONTAM NANTS OFF SI TE AND WOULD NOT RESTCORE THE
USABLE AQUI FER TO | TS BENEFI Cl AL USES.

ALTERNATI VE 3B WOULD CONTRCL THE M GRATI ON OF CONTAM NANTS | N THE GROUNDWATER BUT WOULD NOT ADDRESS THE
GROUNDWATER CONTAM NATI ON WH CH OCCURS QUTSI DE OF THE SLURRY WALL. ALTERNATI VES 4A AND 6A, WH CH UTI LI ZE
GROUNDWATER EXTRACTI ON AND TREATMVENT, WOULD RESTORE THE AQUI FER BEYOND THE SLURRY WALL TO | TS BENEFI Cl AL
USES. THUS, ALTERNATIVES 4A AND 6A ARE PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMVENT OVER THE LONG TERM

2. COWPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS

TH S CRI TERI ON EVALUATES WHETHER AN ALTERNATI VE MEETS APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS SET
FORTH | N FEDERAL, OR MORE STRI NGENT STATE, ENVI RONMENTAL STANDARDS PERTAI NI NG TO THE SI TE CR PROPGSED
ACTIONS. (NOTE: THI'S SECTI ON NOTES ONLY THOSE ARARS (I F ANY) NOT ADDRESSED BY AN ALTERNATI VE. SECTION L

DI SCUSSES ARARS FOR THE SI TE.)



THE MAJOR GROUNDWATER ARARS | NCLUDE THE REQUI REMENTS OF THE FEDERAL SAFE DRI NKI NG WATER AND CLEAN WATER ACTS
AND THE STATE SAFE DRI NKI NG WATER (ACT 399) AND ENVI RONMENTAL RESPONSE ACTS (ACT 307 OF 1982, AS AMENDED).
LANDFI LL CLOSURE ARARS | NCLUDE THE FEDERAL RESOURCE CONSERVATI ON AND RECOVERY ACT (RCRA), SUBTITLE C

PROVI SI ONS, AND M CH GAN ACT 64, | NCLUDI NG THE LANDFI LL CAP SPECI FI CATI ONS LI STED UNDER MBHWR 299. 69109.

ALTERNATI VES 1 AND 2 WOULD NOT MEET THE REQUI REMENTS FCR LANDFI LL- CLOSURE ARARS SI NCE NO CAP WOULD BE
CONSTRUCTED ON THE LANDFI LLED AREAS OF THE SITE. ALTERNATIVES 1 AND 2 WOULD NOT' MEET THE REQUI REMENTS OF THE
GROUNDWATER ARARS AS VELL.

VWH LE ALTERNATI VES 3A AND 3B WOULD MEET SOVE OF THE REQUI REMENTS FCOR LANDFI LL CLOSURE, THEY WOULD NOT MEET
GROUNDWATER ARARS.

ALTERNATI VES 4A AND 6A WOULD MEET LANDFI LL- CLOSURE REQUI REMENTS AND WOULD ALSO COVPLY W TH THE GROUNDWATER
ARARS BY ACHI EVI NG THE GRCUNDWATER CLEANUP STANDARDS W THI N A REASONABLE TI ME FRAME.

PRI VARY BALANCI NG CRI TERI A
3. LONG TERM EFFECTI VENESS/ PERVANENCE

TH' S CRI TERI ON REFERS TO THE ABILITY COF AN ALTERNATI VE TO NAI NTAI N RELI ABLE PROTECTI ON OF HUMAN HEALTH AND
THE ENVI RONMENT OVER TI ME, ONCE CLEANUP GOALS HAVE BEEN MET.

ALTERNATIVES 1 AND 2 DO NOT PROVI DE LONG TERM EFFECTI VENESS CR PERVANENCE S| NCE THEY PROVI DE NO RESPONSE
MEASURE TO ADDRESS THE WASTES THROUGH ElI THER CONTAI NMVENT OR TREATMENT.  ALTERNATI VES 3A AND 3B PROVI DE SQVE
LONG TERM EFFECTI VENESS THROUGH THE CONTAI NMENT OF THE LANDFI LL WASTES; AS THE CAP WOULD REDUCE THE RATE OF
LEACH NG OF CONTAM NANTS FROM THE LANDFI LL DEBRI'S. ALTERNATI VE 3B WOULD BE MORE EFFECTI VE THAN ALTERNATI VE
3A, SINCE THE SLURRY WALL WOULD HELP PREVENT THE CONTI NUED M GRATI ON OF THE GROUNDWATER CONTAM NANT PLUME QUT
OF THE LANDFI LL.

ALTERNATI VES 4A AND 6A PROVI DE A H GH DEGREE CF LONG TERM EFFECTI VENESS S| NCE EACH ALTERNATI VE PROVI DES FOR
THE EXTRACTI ON AND TREATMENT COF THE GROCUNDWATER CONTAM NANT PLUVE QUTSI DE OF THE SLURRY WALL. ALTERNATI VE 6A
WOULD PROVI DE THE HI GHEST DEGREE OF PERVANENCE, ONCE THE HOT SPOTS WTH N THE PHASE | LANDFI LL AREA HAVE BEEN
ADDRESSED. AFTER THE HOT SPOTS ARE TREATED, THE POTENTI AL FOR THE CONTAI NVENT SYSTEM ( ESPECI ALLY THE SLURRY
WALL) TO FAI L WOULD BE REDUCED.

4. REDUCTION OF TOXICI TY, MBILITY, OR VOLUVE THROUGH TREATMENT

TH S CRI TERI ON EVALUATES TREATMENT TECHNCLOGY PERFORVANCE | N THE REDUCTI ON OF CHEM CAL TOXICI TY, MOBILITY, OR
VOLUME.

AS DETAI LED ABOVE, THE STATED PROGRAMVATI C GOAL OF THE US EPA, AS EXPRESSED I N THE NCP, |S TO SELECT REMEDI ES
THAT ARE PROTECTI VE OVER TIME AND "M NI M ZE UNTREATED WASTE" (SECTI ON 300.430(A) (1) (1)). THE NCP
CONTEMPLATES THAT THE US EPA WLL USE " TREATMENT TO ADDRESS THE PRI NCl PAL THREATS AT A SI TE, WHEREVER

PRACTI CABLE" ( SECTI ON 300. 430(A) (1) (111)(A)).

ALTERNATI VE 6A | S THE ONLY ALTERNATI VE THAT WOULD RESULT IN THE REDUCTION IN THE TOXICI TY, M3BILITY, OR
VOLUMVE OF CONTAM NANTS IN THE SO L AND WASTES THROUGH TREATMENT. | NCI NERATI ON WOULD DESTROY CRGANI C
COVPOUNDS | N THE O L- CONTAM NATED HOT SPOTS W TH N THE PHASE | LANDFILL AREA. UP TO 800, 000 CUBI C YARDS COF
SO L/ DEBRI'S WOULD BE TREATED;, HOWMEVER, LOAER CONCENTRATI ONS OF CONTAM NANTS WOULD STILL REMAIN W THI N THE
PHASE | LANDFI LL AREA DEBRI S.

THE GROUNDWATER EXTRACTI ON AND TREATMENT PROGRAMS UNDER ALTERNATI VES 3B THROUGH 6A WOULD COWPLY WTH THI S
CRI TERI A SI NCE THE CONTAM NANTS WOULD BE CAPTURED AND DESTROYED (AS IN THE CASE CF ORGANI C WASTES) OR

| MMOBI LI ZED (AS | N THE CASE OF HEAVY METALS) DURI NG THE TREATMENT PROCESS, RATHER THAN BEI NG TRANSFERRED TO
THE ATMOSPHERE ( ORGANI CS) OR DI SCHARGED | NTO THE CLI NTON RI VER (1 NORGANI CS) .



5. SHORT- TERM EFFECTI VENESS

SHORT- TERM EFFECTI VENESS CONSI DERS THE TI ME TO REACH CLEANUP OBJECTI VES AND THE RI SKS AN ALTERNATI VE MAY PCSE
TO SI TE WORKERS, THE COMMUNI TY, AND THE ENVI RONMENT DURI NG REMEDY | MPLEMENTATI ON. THI' S CRI TERI ON ALSO

CONSI DERS THE RELI ABI LI TY AND EFFECTI VENESS OF ANY M Tl GATI VE MEASURES TAKEN DURI NG REMEDY | MPLEMENTATI ON TO
CONTRCL THOSE SHORT- TERM RI SKS.

ALTERNATI VE 6A | MPCSES THE MOST SI GNI FI CANT SHORT- TERM EFFECTS ON THE COVMUNI TY DURI NG | MPLEMENTATI ON, DUE TO
THE PRQJECTED LEVEL OF EXCAVATI ON AND | NCI NERATI ON CONSTRUCTI ON ACTI VI TY. DURI NG THE 15- YEAR TO 20- YEAR
TREATMENT TI ME FRAME FOR | NCI NERATI ON, WASTE AND DEBRI S EXCAVATI ON COULD CAUSE VOC AND DUST LEVELS IN THE
AMBI ENT Al R TO EXCEED PROTECTI VE STANDARDS. PROTECTI VE CONTROLS WOULD NEED TO BE | N PLACE DURI NG EXCAVATI ON
TO M Tl GATE THE | MPACT OF VOC EM SSI ONS.  TRUCK TRAFFI C DURI NG CAP CONSTRUCTI ON MAY | NCREASE NO SE, DUST, AND
VEHI CULAR ACCI DENT LEVELS.

ALTERNATI VES 3A, 3B, AND 4A WOULD PROVI DE A LESS SI GNI FI CANT | MPACT | N COVPARI SON TO THE | MPACT OF

ALTERNATI VE 6A, DUE TO THE REDUCED LEVEL OF ACTIVITY (SLURRY WALL ANDY OR CAP CONSTRUCTION). NO SE, DUST, VOC
EM SSI ONS, AND CONSTRUCTI ON AND VEHI CULAR ACCI DENT RATES MAY PCSE SHORT- TERM THREATS TO SI TE WORKERS ANDY OR
THE COMUNI TY DURI NG CAP CONSTRUCTI ON.  CAPPING IS A STANDARD ENG NEERI NG PROCESS AND STANDARD SAFETY
PRECAUTI ONS WOULD BE UNDERTAKEN TO REDUCE THE LI KELI HOOD OF ACCI DENTS. DUST AND VOC EM SSI ON CONTROLS WOULD
REDUCE SHORT- TERM | MPACTS TO SI TE WORKERS AND LOCAL RESI DENTS. THE USE OF EROSI ON CONTRCLS WOULD M Tl GATE
ANY SHCRT- TERM EFFECTS PCSED BY POTENTI AL S| LTATI ON PRCBLEMS TO THE WETLANDS OR THE CLI NTON RI VER DURI NG CAP
CONSTRUCTI ON.

ALTERNATI VES 4A AND 6A MAY DI SCHARGE CONTAM NANTS TO THE ATMOSPHERE VI A AERATI ON DURI NG THE WATER TREATMENT
PROCESS. | F VOC EM SSI ONS EXCEED STATE CR FEDERAL Al R- QUALI TY STANDARDS, EM SSI ON CONTROLS NMAY BE ADDED TO
THE TREATMENT SYSTEM'S) TO ENSURE THAT CHEM CAL EM SSI ONS ARE AT PROTECTI VE LEVELS. STANDARD HEALTH AND
SAFETY REQUI REMENTS WOULD PROTECT SI TE WORKERS AND THE COVMUNI TY FROM SHORT- TERM EXPOSURE TO HAZARDQUS
SUBSTANCES. THE DI SCHARGE OF TREATED WATER TO THE CLI NTON RI VER OR TO THE DWED TREATMENT PLANT WLL BE IN
ACCORDANCE W TH THE SUBSTANTI VE REQUI REMENTS OF NPDES DI SCHARGE CRI TERI A (AS ADM NI STERED BY THE STATE UNDER
PART 21 OF M CH GAN ACT 245), WH CH ARE SET AT PROTECTI VE LEVELS.

THE SLURRY WALL AND THE GROUNDWATER EXTRACTI ON SYSTEM COULD | MPACT THE WETLANDS TO THE SOQUTH CF THE LANDFI LL
AREAS AND THE RESI DENTI AL AREAS TO THE NORTH OF 23-M LE ROAD. GROUNDWATER EXTRACTI ON COULD LOWER THE WATER
TABLE | N THE WETLANDS AREA, BUT THE WETLANDS ARE NOT EXPECTED TO BE S| GNI FI CANTLY AFFECTED. GROUNDWATER
MOUNDI NG MAY TAKE PLACE NORTH OF 23-M LE ROAD DUE TO THE PRESENCE OF THE SLURRY WALL. EXTRACTION OF
GROUNDWATER IN THI S AREA WLL LESSEN THE | MPACT OF THE SLURRY WALL ON THE GROUNDWATER REG ME.

VWH LE ALTERNATIVES 1 AND 2 TAKE THE LEAST AMOUNT OF TI ME TO ACH EVE THE OBJECTI VES OF THE REMEDI AL

ALTERNATI VE AND MAY HAVE NO NEGATI VE | MPACTS | N TERM5 CF SHORT- TERM EFFECTI VENESS, THEY ALSO DO NOT MEET
GROUNDWATER CLEANUP STANDARDS | N A REASONABLE TI ME FRAME.  UNDER ALTERNATI VES 3A AND 3B, CONSTRUCTI ON
ACTIVITY WOULD TAKE UP TO 4 YEARS TO COVPLETE AND GROUNDWATER CLEANUP STANDARDS WOULD NOT BE PRQJECTED TO BE
ACHI EVED WTH N 30 YEARS. UNDER ALTERNATIVE 4A, | T WOULD TAKE UP TO 4 YEARS TO COVPLETE CONSTRUCTI ON
ACTIVITY AND | T | S PROJECTED THAT GROUNDWATER CLEANUP STANDARDS CCULD BE MET WTHIN 30 YEARS. | T WOULD TAKE
UP TO 20 YEARS TO COWPLETE TREATMENT OF THE HOT SPOTS UNDER ALTERNATI VE 6A, AND GROUNDWATER CLEANUP STANDARDS
COULD BE ACHI EVED WTH N 30 YEARS.

6. | MPLEMENTABI LI TY

TH' S CRI TERI ON CONSI DERS THE TECHNI CAL AND ADM NI STRATI VE FEASI BI LI TY OF | MPLEMENTI NG AN ALTERNATI VE.

NO SI GNI FI CANT | MPLEMENTATI ON PROBLEMS ARE PRQJECTED FOR ALTERNATI VES 1 THROUGH 4A. CAP MATERI ALS ARE
EXPECTED TO BE OBTAI NABLE FROM NEARBY SCURCES, AND CONSTRUCTI ON METHCDS ARE RATHER STRAI GHTFORWARD, ALTHOUGH
A LARGE- SCALE EFFORT WLL BE NEEDED DUE TO THE SI ZE OF THE LANDFI LL AREAS. THE MASSI VE EFFCRT NEEDED TO HAUL
CAP MATERI ALS TO THE SI TE MAY | NCREASE THE DAMAGE TO LOCAL ROADS.

| MPLEMENTATI ON OF THE SLURRY WALL ( ALTERNATI VES 3B-6A) | S DEPENDENT UPCON THE COWPATI BI LI TY OF CONSTRUCTI ON
MATERI ALS W TH THE WASTE SOLVENTS/ O LS. COWPATI BI LI TY TESTI NG WLL BE PERFORMED TO DETERM NE THE MOST



SU TABLE MATERI ALS FOR SLURRY WALL CONSTRUCTI ON.  LEACHATE EXTRACTI ON VELLS MAY NEED TO BE | NSTALLED W THI N
THE PHASE | LANDFILL AREA TO HELP PREVENT THE WASTE O L ANDY OR H GHLY CONTAM NATED GROUNDWATER FROM
CONTACTI NG THE SLURRY WALL AND REDUCI NG | TS EFFECTI VENESS.

| MPLEMENTATI ON OF ALTERNATI VE 6A (ON- SI TE | NCI NERATI ON) DEPENDS UPON EXCAVATI ON TECHNI QUES WHI CH ARE
GENERALLY WELL PROVEN. HOWEVER, ENVI RONVENTAL CONTROLS WLL BE NEEDED TO PREVENT EM SSI ONS OF VOCS TO THE
ATMOSPHERE DURI NG EXCAVATI ON AND DURI NG THE | NCI NERATI ON PROCESS.  VATERI ALS HANDLI NG PROBLEMS AND MECHANI CAL
BREAKDOMS CCOULD SLOW THE TREATMENT PROGRESS. PUBLI C ACCEPTANCE OF ON-SI TE | NCI NERATI ON MAY BE A H NDRANCE
TO THE | MPLEMENTATI ON OF TH' S ALTERNATI VE.

GROUNDWATER DI SCHARGE AFTER TREATMENT WOULD NEED TO MEET THE SUBSTANTI VE REQUI REMENTS OF AN NPDES GROUNDWATER
DI SCHARCE PERM T AS ADM NI STERED BY THE STATE UNDER PART 21 COF M CHI GAN ACT 245 (SEE SECTION L(2)).

7. COST

TABLE 5 COVPARES THE CAPI TAL, OPERATI ON AND NMAI NTENANCE, AND PRESENT WORTH COSTS OF | MPLEMENTI NG THE VARI QUS
ALTERNATI VES AT THE SI TE.

MODI FYI NG CRI TERI A
8. STATE ACCEPTANCE

THE STATE OF MCH GAN | S I N AGREEMENT WTH THE US EPA' S ANALYSES AND RECOMVENDATI ONS PRESENTED I N THE RI/ FS
AND THE PROPCSED PLAN. THE STATE CONCURS W TH THE SELECTED ALTERNATI VE ( PRESENTED | N SECTI ON K, BELOW.

9. COVWUN TY ACCEPTANCE
COVMUNI TY CONCERNS ARE ADDRESSED | N THE ATTACHED RESPONSI VENESS SUMVARY.

#SR
K. SELECTED REMEDY

AS PROVI DED | N CERCLA AND THE NCP, AND BASED UPON THE EVALUATION CF THE RI/FS AND THE NNNE CRITERIA, THE US
EPA HAS SELECTED ALTERNATI VE 4A AS THE METHCD PROVI DI NG OVERALL EFFECTI VENESS PRCPORTI ONAL TO I TS COSTS TO
ADEQUATELY PROTECT HUVMAN HEALTH AND THE ENVI RONVENT AGAI NST EXPOSURES TO HAZARDOUS SUBSTANCES AT THE G&H

SI TE.

1. CAP

UNDER ALTERNATI VE 4A, A CAP SHALL BE PLACED ON THE LANDFILL (SEE FIGURES 6 AND 7) I N COWPLI ANCE WTH THE
CURRENT REQUI REMENTS COF MBHWR 299. 6919 CONCERNI NG CAP SPECI FI CATI ONS FOR CLOSURE OF HAZARDOUS WASTE DI SPOSAL
FACILITIES. THE CAP SHALL CONSI ST OF A GRADI NG LAYER, A M NI MUM 3- FOOT CLAY LAYER ( COVPACTED TO A HYDRAULI C
CONDUCTI VITY OF 1X10-7 CM S OR LESS), A GRAVEL DRAI NAGE LAYER A FROST PROTECTIVE SO L LAYER, AND A M N MUM
6-1 NCH TOPSO L LAYER A METHANE GAS VENTI NG SYSTEM SHALL BE CONSTRUCTED W TH N THE CAP AS WELL (SEE FI GURE
7). THE VENTI NG SYSTEM SHALL BE MONI TORED TO DETERM NE | F THE LEVELS OF EM SSI ONS MAY CAUSE POTENTI AL HEALTH
EFFECTS. | F POTENTI AL HEALTH EFFECTS ARE | NDI CATED, AN EM SSI ON TREATMENT SYSTEM SHALL BE PLACED IN THE
VENTI NG SYSTEM TO REDUCE EM SSI ONS TO ACCEPTABLE LEVELS.

2. SLURRY WALL

I'N CONJUNCTI ON W TH THE CAP, A SLURRY WALL SHALL BE | NSTALLED ARCUND THE PERI METER OF THE LANDFI LL AREAS AND
THE O L SEEP AREA (SEE FI GURE 6 AND FI GURE 8). THE SLURRY WALL SHALL BE CONSTRUCTED TO ACH EVE A
PERVEABILITY OF 1 X (10-7) CMS OR LESS AND SHALL BE KEYED AT LEAST 3 FEET | NTO THE LOW PERVEABI LI TY (TILL)
UNI' T BENEATH THE UPPER AQUI FER

THE EXTENT AS TO WH CH THE SLURRY WALL IS PLACED I N THE JUNKYARD AREA W LL BE DETERM NED DURI NG THE REMEDI AL
DESI GN PHASE. O L- SATURATED SO L NMAY EXTEND FROM THE PHASE | LANDFI LL AREA | NTO THE JUNKYARD AREA AND NAY



HAVE TO BE CONTAI NED BY THE SLURRY WALL AND CAP SYSTEM ADDI TIONAL SO L BORINGS IN TH'S AREA WOULD ESTABLI SH
THE EASTERN EDGE OF THE CONTAI NVENT SYSTEM IN THE VICINI TY OF THE JUNKYARD.

THE SLURRY WALL WOULD CONSTRUCTED ON BOTH THE EASTERN AND WESTERN Sl DES OF THE DWSD WATER MAI N TO | SOLATE THE
Pl PELI NE FROM S| TE CONTAM NANTS SEE FI GURE 6). THE SLURRY WALL WLL BE BU LT AS TO MN M ZE THE | MPACT ON
ALL OF THE DWED PI PELI NES CRCSSI NG THE SI TE AREA.  THE SLURRY WALL WOULD NOT BE CONSTRUCTED ARCUND THE
WESTERN EDGE OF THE PHASE || LANDFI LL AREA; HONEVER, A LEACHATE COLLECTI ON SYSTEM WOULD BE | NSTALLED

I NSTEAD. | F THE LEACHATE TESTS CHARACTERI STI C VI A THE TOXI C CHARACTER! STI C LEACH NG PROCEDURE ( TCLP) TEST,
THEN | T SHALL BE MANAGED AS A HAZARDOUS WASTE. I T IS PRQJECTED THAT COLLECTED LEACHATE WOULD BE HAULED TO A
NEARBY | NDUSTRI AL WASTEWATER FACI LI TY FOR TREATMENT.

GROUNDWATER EXTRACTI ON WELLS WOULD BE PLACED | NSI DE THE CAP AND SLURRY WALL CONTAI NVENT SYSTEM TO CREATE AN
| N\WARD HYDRAULI C GRADI ENT (SEE FI GURE 6). EXTRACTED WATER WOULD BE TREATED ON SI TE AND DI SCHARGED TO THE
CLI NTON RI VER | N ACCORDANCE W TH THE SUBSTANTI VE REQUI REMENTS OF AN NPDES DI SCHARGE PERM T, AS ADM NI STERED
BY THE STATE UNDER PART 21 OF M CH GAN ACT 245. ALTERNATI VELY, THE TREATED WATER MAY BE DI SCHARGED TO THE
DWSD TREATMENT PLANT | F PRETREATMENT CRI TERI A ARE MET.

3. GROUNDWATER

UNDER ALTERNATI VE 4A, GROUNDWATER SHALL BE EXTRACTED (SEE FI GURE 6 FOR APPROXI MATE LOCATI ONS OF EXTRACTI ON
WELLS) UNTIL FEDERAL MAXI MUM CONTAM NANT LEVELS (MCLS) OR NON ZERO MAXI MUM CONTAM NANT LEVEL GOALS ( MCLGS),
PROMULGATED UNDER THE SAFE DRI NKI NG WATER ACT, AND THE CGROUNDWATER CLEANUP STANDARDS DERI VED UNDER M CHI GAN
ACT 307, TYPE B CRITERIA ARE MET I N THE GROUNDWATER CONTAM NANT PLUME QUTSI DE OF THE LANDFI LL GCONTAI NVENT
SYSTEM  (SEE TABLE 4 FOR GROUNDWATER CLEANUP STANDARDS.) THE EXTRACTED GROUNDWATER SHALL BE TREATED ON SI TE
AND DI SCHARGED TO THE CLINTON RI VER, | N COVPLI ANCE W TH THE SUBSTANTI VE REQUI REMENTS OF A NPDES DI SCHARGE
PERM T, AS ADM NI STERED BY THE STATE UNDER PART 21 OF M CHI GAN ACT 245. ALTERNATIVELY, THE TREATED WATER MAY
BE DI SCHARGED TO THE DWSD TREATMENT PLANT | F PRETREATMENT CRI TERI A ARE MET.

THE GOAL OF THI'S REMEDI AL ACTION | S TO RESTORE THE GROUNDWATER TO I TS BENEFICI AL USE, WVHICH IS, AT TH S SITE,
AN ACTUAL DRI NKI NG WATER SQURCE EAST OF THE LANDFI LL AND A POTENTI AL DRI NKI NG WATER SOURCE SQUTH OF THE
LANDFI LL. BASED ON | NFCRVATI ON OBTAI NED DURI NG THE R AND ON A CAREFUL ANALYSI S OF THE REMEDI AL

ALTERNATI VES, THE US EPA BELI EVES THAT THE SELECTED REMEDY WLL ATTAIN TH S GOAL. | T NMAY BECOVE APPARENT,
DURI NG | MPLEMENTATI ON OR OPERATI ON OF THE GROUNDWATER EXTRACTI ON SYSTEM THAT CONTAM NANT LEVELS HAVE CEASED
TO DECLI NE AND ARE REVAI NI NG CONSTANT AT LEVELS H GHER THAN THE GROUNDWATER CLEANUP STANDARDS OVER SOMVE

PORTI ON OF THE CONTAM NANT PLUME. I N SUCH A CASE, THE SYSTEM PERFCRVANCE STANDARDS, THE SYSTEM DESI G\,

ANDY OR THE REMEDY MAY BE REEVALUATED. AND, |F SUCH A REEVALUATI ON RESULTS | N A DETERM NATI ON THAT GROUNDWATER
CLEANUP STANDARDS SHOULD BE CHANGED, A NEW PROPCSED PLAN W LL BE RELEASED FOR PUBLI C COMVENT AND AN AMENDED
RECORD CF DECI SION W LL BE | SSUED.

IT 1S PROIECTED THAT THE GROUNDWATER EXTRACTI ON AND TREATMENT SYSTEM MAY ATTAI N THE GROUNDWATER CLEANUP
STANDARDS | N THE GROUNDWATER W THI N 30 YEARS. SYSTEM PERFORVANCE MONI TORI NG WLL BE PERFORMED ON A REGULAR
BASIS. | F WARRANTED, THE SYSTEM MAY BE MCDI FI ED | N ORDER TO ACH EVE THE GOAL AS FOLLOWE:

(A) PUWPING MAY BE DI SCONTI NUED AT | NDI VI DUAL VEELLS WHERE GROUNDWATER CLEANUP STANDARDS HAVE BEEN ATTAI NED,
(B) WELLS MAY BE PUWPED ON AN ALTERNATE BASI S TO ELI M NATE STAGNATI ON PO NTS;

(© "PULSE PUWPING' MAY BE PERFORVED TO ALLOW THE AQUI FER TO EQUI LI BRATE AND ALLOW ADSORBED CONTAM NANTS TO
PARTI TI ON | NTO THE GROUNDWATER FOR EXTRACTI ON;  AND

(D) ADDI TI ONAL EXTRACTI ON WELLS MAY BE | NSTALLED TO FACI LI TATE OR ACCELERATE CLEANUP OF THE CONTAM NANT
PLUME.

GROUNDWATER W LL BE MONI TORED PERI ODI CALLY AT ANY WELL WHERE PUVPI NG HAS CEASED TO ENSURE THAT GROUNDWATER
CLEANUP STANDARDS CONTI NUE TO BE MET.

4. FENCE



A FENCE SHALL BE MAI NTAI NED ARCUND THE CONTAI NVENT SYSTEM AND THE GROUNDWATER TREATMENT SYSTEM TO PREVENT
ACCESS TO THE SI TE. THE PORTI ONS OF THE RECREATI ONAL AREA THAT ARE CURRENTLY FENCED AND WHI CH WLL NOT BE
AFFECTED BY S| TE REMEDI ATI ON MAY BE RECPENED TO PUBLI C ACCESS | N ACCORDANCE W TH STATE LAW  TH S WLL

REQUI RE REMOVAL AND RELOCATI ON OF PORTI ONS CF THE EXI STI NG FENCE TO ENCI RCLE THE CONTAI NVENT AND GROUNDWATER
TREATMENT SYSTEMS.

5. OTHER PROVI SI ONS

THOSE RESI DENCES AND BUSI NESSES LOCATED IN THE VICINITY OF THE SI TE (SEE FI GURE 5) THAT ARE UTI LI ZI NG THE
UPPER AQUI FER AS A POTABLE WATER SOURCE SHALL BE CONNECTED TO THE MUNI Cl PAL WATER SYSTEM  THE PRI VATE VELLS
SHALL THEN BE PRCPERLY ABANDONED | N ACCORDANCE W TH STATE LAW

THE AQUI FERS AND SURFACE WATERS IN THE SITE VI NI TY SHALL BE SAMPLED PERI ODI CALLY TO MONI TOR CHEM CAL
CONTAM NANT LEVELS DURI NG SI TE REMEDI ATI ON.  GROUNDWATER AND SURFACE WATER MONI TORI NG SHALL BE | MPLEMENTED
FOR UP TO 30 YEARS FOLLOWN NG THE ACHI EVEMENT OF THE GROUNDWATER CLEANUP STANDARDS ( TABLE 4) .

M TI GATI VE MEASURES W LL BE TAKEN DURI NG REMEDY CONSTRUCTI ON ACTIVITIES TO M NIM ZE THE NO SE AND DUST

I MPACTS OF CONSTRUCTI ON UPON THE SURRCUNDI NG COMMUNI TY.  SUCH M TI GATI VE MEASURES NAY | NCLUDE THE PLACEMENT
OF EARTHEN BERMS ANDY CR PLANT MATERI ALS (SUCH AS TREES AND SHRUBS) ARCUND THE LANDFI LL PERI METER, AND OTHER
NECESSARY DESI GN ELEMENTS, TO EFFECTI VELY CONTROL THE NO SE AND DUST | MPACTS.  FUQ Tl VE DUST EM SSI ONS SHALL
NOT VI CLATE THE NATI ONAL AMBI ENT Al R QUALI TY STANDARD FOR PARTI CULATE MATTER SMALLER THAN 10 M CRONS (PMLO)) .
THE (PMLO) STANDARD | S 150 UG M3 (24- HOUR AVERAGE NOT EXPECTED TO BE EXCEEDED MORE THAN ONE DAY PER YEAR) AND
50 UG MB (ANNUAL ARI THVETI C MEAN NOT TO BE EXCEEDED).

I NSTI TUTI ONAL CONTROLS W LL BE RELI ED UPON TO PROVI DE ADDI TI ONAL EFFECTI VENESS TO THE REMEDY. DEED
RESTRI CTI ONS SHALL BE PLACED ON THE LANDFI LL AREA PROPERTY TO REGULATE THE DEVELOPMENT OF THE LANDFI LL.
GROUNDWATER- USE RESTRI CTI ONS SHALL BE MAI NTAINED IN THE OFF- SI TE AREAS TO THE EAST OF RYAN ROAD UNTI L
GROUNDWATER CLEANUP STANDARDS ARE MET.

THE LEONARD FORSTER ESTATE, THE PRESENT OMNER OF THE G&H PRCOPERTY, HAS BEEN CRDERED BY A STATE COURT TO
REMOVE THE SURFACE DEBRI'S I N THE JUNKYARD. ADDI TI ONAL SURFACE SO L | NVESTI GATI ONS MAY BE NEEDED TO DETERM NE
THE EFFECTI VENESS CF THE | MPENDI NG REMOVALS. SHOULD CONTAM NANTS LEVELS, WH CH POTENTI ALLY PCSE A LI FETI ME
EXCESS CANCER RI SK OF GREATER THAN 1 X (10-6) AND' OR A HAZARD | NDEX OF GREATER THAN 1.0, REMAI N AFTER THE
DEBRI S REMOVAL, SU TABLE ACTI ON SHALL BE TAKEN TO M Tl GATE THE SI TUATI ON.  RESPONSE ACTI VI TY SHALL | NCLUDE
SOME OR ALL OF THE FOLLON NG (1) EXCAVATE THE SURFACE SO L/DEBRI'S I N THE JUNKYARD AREA AND UTILIZE I T AS

FI LL BENEATH THE CAP IN THE PHASE | LANDFILL AREA OR (2) EXTEND THE SLURRY WALL AND CAP TO I NCLUDE THE ENTI RE
JUNKYARD AREA.

THE O L SEEP AREA | S WTH N A WETLANDS RESOURCE THAT WLL BE LOST TO THE LANDFI LL CONTAI NVENT SYSTEM

APPROXI MATELY 8 ACRES OF THE WETLANDS WOULD BE FI LLED AND CAPPED. ACCORDI NGLY, THE AL SEEP AREA, AND ANY
OTHER VEETLANDS AREA | MPACTED OR THAT NMAY BE | MPACTED BY | MPLEMENTATI ON OF THE SI TE REMEDY (SUCH AS BY

LONERI NG THE WATER TABLE DURI NG AQUI FER RESTORATI ON) SHALL BE REPLACED | N ACCORDANCE W TH THE STATE OF

M CH GAN GOEMAERE- ANDERSON WETLAND PROTECTI ON ACT (ACT 203 OF 1979) AND I TS ADM NI STRATI VE RULES. | DEALLY,
WETLANDS REPLACEMENT WOULD OCCUR W THI N THE RECREATI ONAL AREA SYSTEM ALONG THE CLINTON RIVER AT A M NIMM
THE US EPA WLL REQU RE THAT THE WETLANDS WOULD BE REPLACED AT PAR, UNLESS THE STATE, UNDER ACT 203, REQU RES
A H GHER REPLACEMENT RATI Q

I'N ACCORDANCE W TH THE PREFERENCE FOR TREATMENT OF PRI NCl PAL THREATS AT SUPERFUND SITES, | N ADDI TI ON TO AND
DURI NG THE 5- YEAR REVI EW FOR REMEDY PROTECTI VENESS REQUI RED BY SECTI ON 121(B) OF CERCLA, EMERG NG IN SI TU
TREATMENT TECHNOLOGQ ES SHALL BE EVALUATED AS TO THEI R EFFECTI VENESS AT TREATI NG THE PHASE | LANDFI LL AREA
CONTAM NANTS. THE EVALUATI ON WLL SEEK TO DETERM NE WHETHER ANY SUCH TECHNOLOG ES WOULD EFFECTI VELY DECREASE
THE LEVELS OF CONTAM NATI ON W THI N THE CONTAI NVENT SYSTEM SO AS TO (1) REDUCE THE LONG TERM RI SKS ASSOCI ATED
W TH THE CONTAM NANTS, (2) REDUCE THE RI SK OF FAILURE OF THE CONTAI NVENT REMEDY DUE TO THE H GH

CONCENTRATI ONS CF CONTAM NANTS, AND (3) REDUCE THE RI SK OF EXPOSURE TO CONTAM NANTS DUE TO A FAI LURE OF THE
CONTAI NVENT SYSTEM  SUCH TECHNOLOG ES WOULD BE REVI EVED | N CONFORM TY W TH THE REMEDY SELECTI ON CRI TERI A OF
CERCLA AND THE NCP.



6. SIGNIFI CANT CHANGE: PCBS I N SO LS AND SEDI MENTS

THE CLEANUP OF PCBS WAS NOT DI RECTLY ADDRESSED | N THE REMEDI AL ALTERNATI VES EVALUATED IN THE FS OR I N THE
PROPCSED PLAN. HOWEVER, UNDER THE US EPA'S NEW PCB CLEANUP PCLI CY AND UNDER TYPE B CRITERIA OF THE M CH GAN
ENVI RONMVENTAL RESPONSE ACT 307 COF 1982, AS AMENDED (ACT 307), SO LS AND SEDI MENTS LOCATED QUTSI DE OF THE
SLURRY WALL AND CONTAI NI NG PCBS AT 1.0 MJ KG (PPM OR GREATER SHALL BE EXCAVATED AND PROPERLY NMANAGED.
EXCAVATED SO LS AND SEDI MENTS CONTAI NI NG LESS THAN 500 PPM PCBS W LL BE CONSOLI DATED UNDER THE LANDFI LL CAP
IN A MVANNER SI M LAR TO THE JUNKYARD SO LS (SEE ABOVE). ALTHOUGH I T IS NOT ANTI G PATED THAT SO LS AND

SEDI MENTS WLL BE FOUND TO CONTAI N PCBS AT A CONCENTRATI ON OF 500 PPM OR GREATER, ANY SUCH SO LS AND

SEDI MENTS SHALL BE TREATED TO DESTROY THE PCBS. TREATMENT SHALL CONSI ST OF ElI THER OFF- SI TE | NCI NERATI ON,

VI TR FI CATI ON, OR ANY OTHER DESTRUCTI VE TECHNOLOGY APPROVED BY THE US EPA FOR THE DESTRUCTI ON OF PCBS.

FI GURE 9 DI SPLAYS THE APPROXI MATE AREAS TO BE ADDRESSED.

TH S CHANGE IN THE REMEDY IS A LOG CAL QUTGROMH CF THE RI/FS AT THE G&H SITE. SO L AND SEDI MENT PCB
CONCENTRATI ONS WERE EVALUATED AND DI SCUSSED IN THE Rl REPORT, BUT A FI NAL CLEANUP LEVEL WAS NOT | DENTI FI ABLE
UNTI L THE ACT 307 BECAME EFFECTI VE IN JULY 1990 AND UNTIL US EPA' S NEW PCB GUJ DANCE BECAME EFFECTI VE I N
AUGUST 1990. THE CLEANUP LEVEL FCOR PCBS | N RESI DENTI AL AREAS HAS BEEN 10 PPM I N ACCORDANCE W TH THE FEDERAL
TOXI C SUBSTANCE CONTRCL ACT (TSCA). UNDER THE NEW (US EPA) PCB GUI DANCE, A 1.0 PPM CLEANUP LEVEL OF PCBS I S
NOW THE CLEANUP STANDARD CONSI DERED TO BE PROTECTI VE | N RESI DENTI AL NEI GHBORHOODS.  THE US EPA HAS DETERM NED
THAT PROTECTI ON OF THE WETLANDS NEAR THE G&H SI TE NECESSI TATES A PCB CLEANUP LEVEL OF 1.0 PPM AS A

PRECAUTI ON AGAI NST BI QOACCUMULATI ON OF HAZARDQUS LEVELS OF PCBS | N AQUATI C SPECI ES AND THEI R PREDATORS. THI' S
CLEANUP STANDARD COVPLIES WTH M CH GAN ACT 307 UNDER TYPE B CRI TERI A

THE TREATMENT TRI GGER LEVEL |'S BASED UPON THE NEW PCB GUI DANCE AND | S CONSI STENT W TH THE NCP' S EXPECTATI ON
THAT THE US EPA WLL TREAT ONLY PRI NCl PAL THREATS AND CONTAI N LOAER- LEVEL THREATS. 500 PPM IS THE LEVEL AT
VWH CH PCBS ARE CONSI DERED TO BE A PRI NCI PAL THREAT I N AN | NDUSTRI AL SETTI NG THEREFORE, TREATMENT CF SO LS
AND SEDI MENTS CONTAI NI NG 500 PPM CR GREATER PCBS WOULD SATI SFY THE STATUTORY PREFERENCE FOR TREATMENT AS A
PRI NCl PAL ELEMENT. THE PHASE | LANDFI LL AREA WOULD BE CONSI DERED TO BE AN | NDUSTRI AL SETTING SO THAT THE
REMAI NDER CF THE SO L AND SEDI MENT, W TH PCB LEVELS AT LESS THAN 500 PPM WOULD NOT BE CONSI DERED TO BE A

PRI NCl PAL THREAT IN I TSELF. THUS, CONTAI NVENT OF SO LS AND SEDI MENTS CONTAI NI NG LESS THAN 500 PPM PCBS WOULD
BE CONSI STENT W TH THE NCP.

THE US EPA ESTI MATES THAT NO EXTRA TI ME MAY BE NEEDED TO COWPLETE TH S PORTI ON CF THE REMEDY, AS THE JUNKYARD
AREA MAY BE SUBJECTED TO A SI M LAR CLEANUP RESPONSE ACTI ON (SO LS EXCAVATI ON) WH CH CAN BE | MPLEMENTED
CONCURRENTLY.  SINCE MJCH OF THE PCB CONTAM NATI ON WAS FOUND W THI N THE AREA TO BE CONTAI NED BY THE SLURRY
WALL AND LANDFI LL COVER, THE COST OF THE ENTI RE REMEDY MAY | NCREASE SLI GHTLY, BUT NO COST ESTI MATE CAN BE
CALCULATED AT THI S TI ME

#SD
STATUTORY DETERM NATI ONS

THE SELECTED REMEDY MJST SATI SFY THE REQUI REMENTS OF SECTI ON 121(A-E) OF CERCLA TO

1. PROTECT HUVAN HEALTH AND THE ENVI RONMENT;

2. COVPLY W TH ARARS;

3. BE COST- EFFECTI VE,

4. UTI LI ZE PERVANENT SOLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE;
AND

5. SATI SFY A PREFERENCE FCOR TREATMENT AS A PRI NCl PAL ELEMENT CF THE REMEDY.

THE | MPLEMENTATI ON OF ALTERNATI VE 4A AT THE G&H LANDFI LL SI TE SATI SFI ES THE REQUI REMENTS CF CERCLA AS
DETAI LED BELOW

1. PROTECTI ON OF HUMAN HEALTH AND THE ENVI RONVENT | MPLEMENTATI ON OF THE SELECTED ALTERNATI VE W LL REDUCE AND
CONTROL POTENTI AL RI SKS TO HUMAN HEALTH POSED BY EXPCSURE TO CONTAM NATED GROUNDWATER.  EXTRACTI ON AND
TREATMENT OF CONTAM NATED GROUNDWATER TO MEET GROUNDWATER CLEANUP STANDARDS W LL REDUCE THE POTENTI AL EXCESS
LI FETI ME CANCER RI SK DUE TO | NGESTI ON OF CONTAM NATED GROUNDWATER FROM THE UNACCEPTABLE RI SKS CURRENTLY POSED



(E.G, 6 X (10-3) IN AREA 2) BY GROUNDWATER CONTAM NANTS TO A MAXI MUM RI SK FOR | NDI VI DUAL CARCI NOGENI C

CHEM CALS OF APPROXI MATELY 1 X (10-6) IN AREA 2, AREA 4, AND AREA 5. AS ABOVE, ASSUM NG THAT ALL CARClI NOGENS
VWERE ONLY TREATED TO THE 1 X (10-6) LEVEL (A H GHLY UNLI KELY SCENARI O, THE MAXI MUM CUMULATI VE R SK WOULD BE
APPROXI MATELY 1 X (10-5), WHICH | S AN ACCEPTABLE LEVEL. THE HAZARD | NDEX WOULD BE REDUCED TO 1.0, WHICH IS
ALSO AN ACCEPTABLE LEVEL.

I NSTI TUTI ONAL CONTROLS W LL PROVI DE SHORT- TERM EFFECTI VENESS FOR THE PREVENTI ON OF DRI NKI NG CONTAM NATED
GROUNDWATER UNTI L THE GROUNDWATER CLEANUP STANDARDS ARE MET. THE SELECTED REMEDY ALSO PROTECTS THE

ENVI RONVENT BY REDUCI NG THE POTENTI AL RI SKS POSED BY S| TE CHEM CALS DI SCHARG NG TO THE WETLANDS AND TO
SURFACE WATER ( THE CLI NTON RI VER) .

CAPPI NG THE LANDFILL, | N ADDI TI ON TO REDUCI NG ANY POTENTI AL FURTHER RI SK POSED BY EXPCSURE TO LANDFI LL

CONTAM NANTS, W LL REDUCE PRECI Pl TATI ON | NFI LTRATI ON THROUGH THE CAP BY AN ESTI MATED 80 PERCENT, AND NAI NTAI N
THAT RATE OF REDUCTI ON OVER TIME. | MPLEMENTATI ON OF THE CAP AND SLURRY WALL W LL REDUCE GROUNDWATER

CONTAM NANT LQADI NG TO THE USABLE AQUI FER QUTSI DE CF THE SLURRY WALL, ALLOW NG THE RESTORATI ON OF THE AQUI FER
W TH N A REASONABLE Tl ME FRAME.

NO UNACCEPTABLE SHORT- TERM RI SKS W LL BE CAUSED BY | MPLEMENTATI ON OF THE REMEDY. THE COVMMUNI TY AND SI TE
WORKERS MAY BE EXPOSED TO NO SE AND DUST NU SANCES DURI NG CONSTRUCTI ON OF THE CAP AND SLURRY WALL. AS ABOVE,
M TI GATI VE MEASURES W LL BE TAKEN DURI NG REMEDY CONSTRUCTI ON ACTIVITIES TO MNIM ZE THE NO SE AND DUST

I MPACTS OF CONSTRUCTI ON UPON THE SURROUNDI NG COVMUNI TY.  SUCH M TI GATI VE MEASURES NAY | NCLUDE THE PLACEMENT
OF EARTHEN BERMVS ANDY CR PLANT MATERI ALS (SUCH AS TREES AND SHRUBS) AROUND THE LANDFI LL PERI METER, AND OTHER
NECESSARY DESI GN ELEMENTS, TO EFFECTI VELY CONTRCL THE NO SE AND DUST | MPACTS.

THE CHANCES OF VEH CULAR ACCI DENTS MAY RI SE DUE TO THE PRQJECTED | NCREASE | N THE VOLUME OF TRUCK TRAFFIC I N
HAULI NG CAPPI NG MATERI ALS TO THE LANDFILL. AI'R STRI PPI NG SHOULD NOT PRESENT SHORT- TERM RI SKS DUE TO VCC Al R
EM SSI ONS | F PROPERLY DESI GNED AND MONI TORED. STANDARD SAFETY PROGRAMS SHOULD MANAGE ANY SHORT- TERM RI SK OF
ACCI DENTS.

2. COWPLI ANCE W TH ARARS

THE SELECTED REMEDY W LL COWPLY W TH THE FEDERAL ANDY OR STATE, WHERE MORE STRI NGENT, APPLI CABLE OR RELEVANT
AND APPROPRI ATE REQUI REMENTS ( ARARS) LI STED BELOW

A. CHEM CAL- SPECI FI C ARARS

CHEM CAL- SPECI FI C ARARS REGULATE THE RELEASE TO THE ENVI RONMVENT OF SPECI FI C SUBSTANCES HAVI NG CERTAI N
CHEM CAL CHARACTERI STI CS. CHEM CAL- SPECI FI C ARARS TYPI CALLY DETERM NE THE EXTENT OF CLEANUP AT A SI TE.

I. SO LS/ SEDI MENTS
NO FEDERAL CHEM CAL- SPECI FI C STANDARDS EXI ST FOR SO LS AND SEDI MENTS.

THE M CH GAN ENVI RONMENTAL RESPONSE ACT 307 OF 1982, AS AMENDED (ACT 307), PROVIDES FOR THE | DENTI FI CATI ON,

RI SK ASSESSMENT, AND EVALUATI ON OF CONTAM NATED SI TES W THI N THE STATE;, THEREFORE, ACT 307 IS APPLI CABLE OR
RELEVANT AND APPRCPRI ATE TO THE &&H SITE. THE US EPA CONSI DERS THE SUBSTANTI VE PORTI ONS CF PARTS 6 AND 7 OF
THE ACT 307 RULES TO BE ARARS FOR THE REMEDI AL ACTION AT THIS SITE.  THESE RULES PROVI DE, |INTER ALI A, THAT
REMEDI AL ACTI ONS SHALL BE PROTECTI VE OF HUVAN HEALTH, SAFETY, THE ENVI RONMENT, AND THE NATURAL RESOURCES COF
THE STATE. TO ACH EVE THE STANDARD OF PROTECTI VENESS, ACT 307 RULES SPECI FY THAT A REMEDI AL ACTI ON SHALL
ACH EVE A DEGREE OF CLEANUP UNDER EI THER TYPE A ( CLEANUP TO BACKGROUND LEVELS), TYPE B (CLEANUP TO RI SK- BASED
LEVELS), OR TYPE C (CLEANUP TO RI SK- BASED LEVELS UNDER S| TE- SPECI FI C CONSI DERATI ONS) CRI TERI A

THE STATE, UNDER ACT 307, HAS ESTABLI SHED WHAT | T CONSI DERS TO BE ACCEPTABLE CLEANUP CRI TERI A FOR
GROUNDWATER, SO LS, SURFACE WATER, AND AIR AT THE &&H SITE. THE US EPA HAS DETERM NED THAT THE APPRCPRI ATE
CLEANUP STANDARDS FOR SO LS AND SEDI MENTS LOCATED QUTSI DE OF THE SLURRY WALL WOULD BE DERI VED UNDER TYPE B
CRITERIA. TH S DETERM NATI ON | S BASED UPON THE CONSI DERATI ON OF PRQJECTED LAND USE | N THE RECREATI ONAL AREA,
OF PROTECTI ON OF THE ENVI RONVENT, AND COF THE NEW (US EPA) PCB GUI DANCE. TYPE A CRI TERI A ARE NOT NECESSARY TO



ACHI EVE THE PROTECTI VENESS STANDARD SI NCE LAND USE W LL BE MORE | NTERM TTENT THAN RESI DENTI AL USE, AND TYPE A
CRI TERI A MAY NOT BE PRQIECTED TO PROVI DE A GREATER MEASURABLE DEGREE OF RI SK REDUCTI ON VERSUS TYPE B
CRITERIA (THE TYPE B CRI TERI A FOR CARCI NOGENS ARE BASED ON THE REDUCTI ON OF THE CONCENTRATI ONS OF HAZARDQUS
SUBSTANCES TO LEVELS WH CH POSE AN | NDI VI DUAL EXCESS LI FETI ME CANCER RI SK OF 1 X (10-6), USING THE

STANDARDI ZED EXPCSURE ASSUMPTI ONS IN THE RULES. TYPE B CRI TERIA WOULD COVPLY W TH US EPA GUI DANCE ON CLEANUP
LEVELS FOR PCBS (1.0 PPM IN SO LS QUTSIDE OF THE SLURRY WALL.)

W THI N THE CONTAI NVENT SYSTEM THE US EPA HAS DETERM NED THAT ACT 307, TYPE C CRI TERIA WOULD BE APPRCPRI ATE.
THE ONLY FORESEEABLE USE OF THE SITE | S A LANDFILL, AND TYPE A OR TYPE B CRI TERI A WOULD NOT PROVI DE FOR THE
DERI VATI ON OF CLEANUP STANDARDS WHI CH CCOULD BE MET UNLESS THE SOURCE MATERI ALS WERE REMOVED. THEREFCORE, TYPE
C CRITERIA WOULD PROVI DE FOR A COST- EFFECTI VE AND APPRCPRI ATE REVEDI AL ACTI ON FCR THE LANDFI LL AREAS.

I'1. GROUNDWATER
FEDERAL ARARS

MAXI MUM CONTAM NANT LEVELS (MCLS) AND, TO A CERTAI N EXTENT, NMAXI MUM CONTAM NANT LEVEL GOALS (MCLGS), THE
FEDERAL DRI NKI NG WATER STANDARDS PROMULGATED UNDER THE SAFE DRI NKI NG WATER ACT (SDWA), ARE APPLI CABLE TO
MUNI CI PAL WATER SUPPLI ES SERVI CI NG 25 CR MORE PECPLE. AT THE G&H LANDFI LL SI TE, MCLS AND MCLGS ARE NOT
APPLI CABLE BUT ARE RELEVANT AND APPRCPRI ATE, SI NCE THE UPPER SAND AND GRAVEL AQUIFER IS A CLASS || SOURCE
VWH CH | S BEI NG OR COULD POTENTI ALLY BE, USED FOR DRI NKI NG I N THE AREAS OF CONCERN (AREAS 2, 4, AND 5).
MCLGS ARE RELEVANT AND APPROPRI ATE WHEN THE STANDARD | S SET AT A LEVEL GREATER THAN ZERO ( FOR

NON- CARCI NOGENS) , OTHERW SE, MCLS ARE RELEVANT AND APPROPRI ATE. THE PO NT OF COVPLI ANCE FOR FEDERAL

DRI NKI NG WATER STANDARDS | S AT THE BOUNDARY OF THE LANDFI LLED WASTES.

AT THE G&H SITE, THE US EPA HAS DETERM NED THAT CLEANUP TO MCLS AND NON- ZERO MCLGS (QUTSI DE OF THE SLURRY
WALL) WOULD NOT BE PROTECTI VE, SINCE THE RESI DUAL RI SK WOULD FALL QUTSI DE OF THE RANGE THE US EPA CONSI DERS
TO BE PROTECTI VE. THUS, RI SK-BASED CLEANUP STANDARDS ARE NECESSARY TO ACHI EVE PROTECTI VENESS.

STATE ARARS

THE STATE OF M CH GAN | S AUTHORI ZED TO ADM NI STER THE | MPLEMENTATI ON OF THE FEDERAL SDWA. THE STATE HAS ALSO
PROMULGATED MCLS UNDER M CHI GAN ACT 399 (THE M CH GAN SAFE DRI NKI NG WATER ACT), WH CH WOULD BE APPLI CABLE | F
THE GROUNDWATER 1S OR WLL BE USED FOR DRI NKING OR RELEVANT AND APPROPRI ATE | F THE GROUNDWATER COULD BE USED
FOR DRI NKING  THE STATE MCLS ARE APPLI CABLE TO THE SI TE SINCE THE AQUI FER | S CURRENTLY BEI NG UTI LI ZED BY
AREA RESI DENCES AND BUSI NESSES. AFTER THE AFFECTED HOMVES AND BUSI NESSES ARE CONNECTED TO THE MUNI CI PAL WATER
SUPPLY, AND THE AQUIFER | S NO LONGER I N USE, THE STATE MCLS WOULD BE RELEVANT AND APPROPRI ATE TO THE SI TE.

AS ABOVE, M CH GAN ACT 307 IS APPLI CABLE OR RELEVANT AND APPRCPRI ATE TO THE G&H SI TE. THE US EPA HAS
DETERM NED THAT ACCEPTABLE STANDARDS FOR GROUNDWATER CLEANUP, THAT HAVE BEEN DERI VED UNDER TYPE B CRI TERI A,
WOULD BE PROTECTI VE I N THE AREAS OF THE PLUVE QUTSI DE OF THE CONTAI NVENT SYSTEM  CLEANUP LEVELS DERI VED
UNDER TYPE B CRI TERI A WOULD ALLOW THE AQUI FER TO BE RESTORED TO | TS BENEFI Cl AL USES BY ACH EVI NG THE

Rl SK- BASED CLEANUP STANDARDS THE US EPA HAS DETERM NED W LL ASSURE PROTECTI ON OF HUVAN HEALTH AND THE

ENVI RONMVENT.

SI NCE THE RECREATI ONAL AREA WOULD NOT BE CONSI DERED FOR DEVELOPMENT AS A RESI DENTI AL SETTI NG, GROUNDWATER USE
I N THE RECREATI ONAL AREA | S PROQJECTED TO BE | NTERM TTENT. THE US EPA HAS DETERM NED THAT TYPE A CRITER A
WOULD THUS BE | NAPPROPRI ATE TO DETERM NE GROUNDWATER CLEANUP STANDARDS SI NCE TYPE B CRI TERI A WOULD YI ELD
PROTECTI VE CLEANUP STANDARDS.

THE US EPA ALSO CONSI DERS THE TYPE C CRI TERI A TO BE | NAPPRCPRI ATE TO DERI VE CLEANUP STANDARDS FOR THE UPPER
AQUI FER, SI NCE THE GROUNDWATER USE I N THE RESI DENTI AL AREA WOULD BE CONS|I DERED TO BE CONTINUAL. [N TH' S
AREA, TYPE B CRI TERI A WOULD YI ELD PROTECTI VE GROUNDWATER STANDARDS AS WELL. FINALLY, THE UPPER AQUI FER

DI SCHARGES GROUNDWATER TO THE SURFACE | N PORTI ONS OF THE RECREATI ONAL AREA SOUTH OF THE LANDFI LL AREA. THE
US EPA HAS DETERM NED THAT TYPE B CRI TERI A WOULD Yl ELD GROUNDWATER CLEANUP STANDARDS WHI CH WOULD ALSO PROVI DE
FOR THE PROTECTI ON OF SURFACE WATER QUALITY, I N TURN PROTECTI NG HUVAN HEALTH AND THE ENVI RONMENT.



THE US EPA HAS DETERM NED THAT APPL| CATION OF TYPE C CRI TERI A WOULD BE THE APPRCOPRI ATE CLEANUP RESPONSE FOR
THE PORTI ON OF THE AQUI FER TO BE CONTAI NED BY THE SLURRY WALL. UNLESS THE LANDFI LL DEBRIS | S REMOVED, WH CH
I'S NOT A FORESEEABLE EVENT, I T IS NOT PLAUSI BLE THAT THE GROUNDWATER W TH N THE SLURRY WALL WOULD BE USED
(ESPECI ALLY FOR DRI NKING AND, THEREFORE, NEI THER TYPE A OR TYPE B CRI TERI A WOULD BE APPROPRI ATE OR EVEN
ATTAINABLE. IN TH S AREA, CGROUNDWATER WOULD BE EXTRACTED MAI NLY TO CREATE AN | N\VARD HYDRAULI C GRADI ENT
ACROSS THE SLURRY WALL TO PREVENT THE M GRATI ON OF CONTAM NANTS CQUTSI DE OF THE CONTAI NVENT SYSTEM

I11. SURFACE WATER
FEDERAL ARARS

SURFACE WATER QUALI TY STANDARDS FOR THE PROTECTI ON OF HUMAN HEALTH AND AQUATI C LI FE WERE DEVELCPED UNDER
SECTI ON 304 OF THE CLEAN WATER ACT (COWA). THE FEDERAL AVBI ENT WATER QUALI TY CRI TERIA (AWX) ARE
NONENFORCEABLE GUI DELI NES THAT SET POLLUTANT CONCENTRATI ON LI M TS TO PROTECT SURFACE WATERS THAT ARE

APPLI CABLE TO POl NT SOURCE DI SCHARGES, SUCH AS FROM | NDUSTRI AL OR MUNI Cl PAL WASTEWATER STREAMVS. AT A
SUPERFUND SI TE, THE FEDERAL AWXC WOULD NOT BE APPLI CABLE EXCEPT FOR PRETREATMENT REQUI REMENTS FOR DI SCHARGE
OF TREATED WATER TO A PUBLI CLY OAKED TREATMENT WORKS (POTW. CERCLA (SECTION 121(D)(1)) REQU RES THE US EPA
TO CONSI DER WHETHER AWQC WOULD BE RELEVANT AND APPRCPRI ATE UNDER THE Cl ROUVBTANCES OF A RELEASE OR THREATENED
RELEASE, DEPENDI NG ON THE DESI GNATED OR POTENTI AL USE OF GROUNDWATER OR SURFACE WATER, THE ENVI RONVENTAL

MEDI A AFFECTED BY THE RELEASES CR POTENTI AL RELEASES, AND THE LATEST | NFORMATI ON AVAI LABLE. S| NCE THE
AQUIFER |'S A CURRENT AND POTENTI AL SOURCE OF DRI NKI NG WATER AND SI NCE TREATED WATER MAY BE DI SCHARGED TO THE
CLI NTON Rl VER CR TO THE DWSD TREATMENT PLANT (1 F PRETREATMENT CRI TERIA ARE MET), AWXC ADOPTED FOR DRI NKI NG
WATER AND AWQC FOR PROTECTI ON OF FRESHWATER AQUATI C ORGANI SMB ARE RELEVANT AND APPROPRI ATE TO THE POl NT
SOURCE DI SCHARGE OF THE TREATED WATER | NTO THE CLI NTON Rl VER

STATE ARARS

PORTI ONS OF THE WATER RESQURCES COWM SSI ON ACT 245 (M CHI GAN ACT 245) COF 1929, AS AMENDED, ESTABLI SH SURFACE
WATER- QUALI TY STANDARDS TO PROTECT HUVAN HEALTH AND THE ENVI RONMENT. THE STATE ADM NI STERS THE NPDES PROGRAM
UNDER PART 21 CF M CH GAN ACT 245; THEREFORE, PART 21 OF ACT 245 WOULD BE APPLI CABLE TO THE DI RECT DI SCHARGE
OF TREATED WATER TO THE CLINTON RI VER OR TO A CLEAN AQUI FER, TO THE | NDI RECT DI SCHARGE THROUGH GROUNDWATER
MOVEMENT TO A SURFACE WATER BODY, OR TO DI SCHARGE TO A POTW

B. LOCATI ON- SPECI FI C ARARS

LOCATI ON- SPECI FI C ARARS ARE THOSE REQUI REMENTS THAT RELATE TO THE GEOGRAPH CAL PCSI TION OF A SITE. THESE
| NCLUDE:

FEDERAL ARARS

BOTH RCRA (40 CFR 264.18(B) - HAZARDOUS WASTE STORAGE - FLOOD PLAIN) AND EXECUTI VE ORDER 11988 - PROTECTI ON
OF FLOOD PLAINS - ARE RELEVANT AND APPRCPRI ATE FOR THI'S SITE, A PORTION OF WHI CH | S LOCATED W THI N THE MAPPED
100- YEAR FLOOD PLAIN OF THE CLINTON RIVER  THESE REGULATI ONS WOULD REQUI RE THAT THE GROUNDWATER TREATNMENT
SYSTEM BE LOCATED ABOVE 100- YEAR FLOOD PLAI N ELEVATI ON AND BE PROTECTED FROM EROSI ONAL DAMAGE. THE

REGULATI ONS ALSO REQUI RE THAT ANY PORTI ON OF THE CAP THAT |'S CONSTRUCTED W THI N THE 100- YEAR FLOCD PLAI N BE
ADEQUATELY PROTECTED AGAI NST A 100- YEAR FLOOD EVENT (E. G, GEOTEXTILES SHOULD BE USED TO SECURE TOPSOI L,

ETC.)

SECTI ON 404 OF THE CWA REGULATES THE DI SCHARCE OF DREDGED OR FI LL MATERI AL TO WATERS OF THE UNI TED STATES,
I NCLUDI NG VETLANDS.  CAPPI NG OF WETLANDS | S REGULATED UNDER SECTI ON 404 OF THE OWA, THEREFORE, THE
SUBSTANTI VE REQUI REMENTS OF SECTI ON 404 WOULD BE RELEVANT AND APPROPRI ATE TO THE REMEDI AL ACTI ON AT THE SI TE.

EXECUTI VE ORDER 11990 - PROTECTI ON OF WETLANDS - | S AN APPLI CABLE REQUI REMENT TO PROTECT AGAI NST THE LGCSS OR
DEGRADATI ON CF WETLANDS. AS PRESENTED ABOVE, | MPLEMENTATI ON OF THE SLURRY WALL, | N COVBI NATION WTH THE

ESTI MATED GROUNDWATER EXTRACTI ON RATE, |S ANTI Cl PATED TO HAVE A NEGATI VE | MPACT ON THE CLI NTON RI VER
WETLANDS. THE SCOPE OF THE | MPACT HAS NOT YET BEEN DETERM NED. M Tl GATI VE EFFORTS MUST BE APPLI ED TO THE
CLEANUP | F AN | MPACT | S SEEN ON THE WETLANDS. | N ADDI TI ON, APPROXI MATELY 8 ACRES OF WETLANDS ARE EXPECTED TO



BE LOST DUE TO THE CONTAI NVENT OF THE O L SEEP AREA, AND EXECUTI VE CORDER 11990 MAY REQUI RE THESE RESQURCES TO
BE REPLACED.

STATE ARARS

THE GOEMAERE- ANDERSON WETLAND PROTECTI ON ACT 203 CF 1979 (ACT 203) REGULATES ANY ACTIVITY WH CH MAY TAKE
PLACE WTH N WETLANDS | N THE STATE OF M CH GAN. ACT 203 IS APPLI CABLE TO THE REMEDI AL ACTI ON AT THE G&H
SITE, 1T MAY ALSO REQU RE THE REPLACEMENT OF ADVERSELY | MPACTED WETLANDS W TH COVPARABLE RESOURCES.

THE | NLAND LAKES AND STREAMS ACT 346 OF 1972, AS AMENDED, REGULATES | NLAND LAKES AND STREAMVS | N THE STATE.
ACT 346 WOULD BE APPLI CABLE TO ANY DREDG NG OR FI LLING ACTIVITY ON THE CLI NTON RI VER BOTTOMLANDS. THE SO L
ERCSI ON AND SEDI MENTATI ON CONTRCL ACT 347 OF 1972 REGULATES EARTH CHANGES, | NCLUDI NG CUT AND FILL ACTI VI TI ES,
VWH CH MAY CONTRI BUTE TO SO L ERCSI ON AND SEDI MENTATI ON OF SURFACE WATERS CF THE STATE. ACT 347 WOULD APPLY
TO ANY SUCH ACTIVI TY WHERE MORE THAN 1 ACRE OF LAND | S AFFECTED OR THE REGULATED ACTI ON OCCURS W THI N 500
FEET OF A LAKE OR STREAM  ACT 347 WOULD BE APPLI CABLE TO THE CAP AND SLURRY WALL CONSTRUCTI ON ACTI M TI ES

SI NCE THESE ACTI ONS COULD | MPACT THE CLINTON RIVER, WH CH | S LESS THAN 500 FEET FROM THE PHASE 111 LANDFI LL
AREA.

C. ACTI ON- SPECI FI C ARARS

ACTI ON- SPECI FI C ARARS ARE REQUI REMENTS THAT DEFI NE ACCEPTABLE TREATMENT AND DI SPCSAL PROCEDURES FOR HAZARDOUS
SUBSTANCES.

FEDERAL ARARS

SI NCE THE G&H LANDFI LL WAS CLOSED PRI OR TO NOVEMBER 1980 (| N DECEMBER 1974), RCRA REQUI REMENTS ARE NOT
APPLI CABLE UNLESS RCRA- LI STED OR CHARACTERI STI C HAZARDQOUS WASTES ARE EXCAVATED AND MANAGED ( TREATED,

DI SPCSED, OR STORED), AS DEFI NED BY RCRA, DURI NG THE CLEANUP. RCRA LAND DI SPOSAL RESTRI CTI ONS (LDR OR LAND
BAN) WOULD NOT BE APPLI CABLE SI NCE NO "PLACEMENT" OF RCRA HAZARDOUS WASTE WOULD BE OCCURRING AT TH' S SI TE.

INITS PURE FORM WASTE ORGANI C SCLVENT MAY BE A CHARACTERI STI C WASTE (I GNITIBILITY) AND, IN ITS PRESENT FORM
(MXED WTH SO L AND DEBRI'S), THE WASTE SCLVENTS WOULD BE EXPECTED TO FAIL THE TCLP TEST AND, THEREFCRE,

EXH BI T A PROPERTY OF CHARACTERI STI C WASTE, ALTHOUGH NO TESTI NG WAS PERFORVED TO DETERM NE | F G&H WASTES

EXH BI TED A PROPERTY OF CHARACTERI STI C WASTE AS DEFI NED BY RCRA. THEREFCRE, CERTAI N RCRA SUBTI TLE C

REQUI REMENTS, | NCLUDI NG LDR, WOULD BE RELEVANT AND APPROPRI ATE | F THE SCLVENT WASTES WERE TO BE EXCAVATED AND
MANAGED.

THE ONLY MANNER | N WH CH THE SELECTED REMEDY MAY STORE OR DI SPCSE OF HAZARDOUS WASTE | S WHEN OR | F THE
GROUNDWATER TREATMENT SYSTEM REQUI RES EM SSI ON CONTRCL UNI' TS TO CAPTURE OR CONTAI N VOLATI LE ORGANI CS DER! VED
FROM AERATI ON CF THE CONTAM NATED GROUNDWATER. THE RCRA WASTE GENERATI ON AND TEMPCORARY STCRAGE REGULATI ONS
UNDER 40 CFR PART 262 WOULD THEN BE APPLI CABLE TO THAT ACTION. FOR EXAVPLE, ACTI VATED CARBON CANI STERS

UTI LI ZED AS EM SSI ON CONTROLS WOULD BE MANAGED, WHEN SPENT, AS A CHARACTER STI C WASTE | F THE WASTE CAN STERS
WERE TO FAIL THE TCLP TEST.

FOR LANDFI LL CLOSURE, RCRA SUBTI TLE C REQUI REMENTS ARE NOT APPLI CABLE SI NCE THE HAZARDOUS SUBSTANCES OF
CONCERN VEERE DI SPCSED OF PRI OR TO NOVEMBER 1980, BUT WOULD BE RELEVANT AND APPRCPRI ATE AS CONSI DERED BY THE
NCP ( SECTI ON 300.400(G (2)). AT THE G&H SITE, THE HAZARDOUS SUBSTANCES | N THE LANDFI LL ARE SUFFI Cl ENTLY

SI M LAR TO LI STED ANDY OR CHARACTERI STI C RCRA WASTES AND THEREFORE SUBTI TLE C IS RELEVANT. A SUBTI TLE C COVER
I'S WELL SUITED TO THE SITE SINCE TH S TYPE OF CAP WOULD AID I N THE REDUCTI ON OF PRECI PI TATI ON | NFI LTRATI ON
THROUGH THE LANDFI LL CONTENTS, WH CH WOULD BE PROTECTI VE CF THE GROUNDWATER  THUS, A SUBTI TLE C COVER | S
APPRCPRI ATE.

THE LANDFI LL CLOSURE REQUI REMENTS ARE LI STED I N 40 CFR 264.310(A)(1-5). |N PART, (40 CFR) 264.310(A) (1)

REQUI RES THE FINAL COVER MUST BE DESI GNED AND CONSTRUCTED TO M NI M ZE THE M GRATI ON OF LI QUI DS THROUGH THE
LANDFI LL. ALSO, 264.310(A) (5) REQU RES THAT THE COVER MUST HAVE A PERMEABI LI TY LESS THAN OR EQUAL TO THE
PERVEABI LI TY OF ANY BOTTOM LI NER SYSTEM OR NATURAL SUBSOI LS PRESENT. HOWEVER | N SATI SFYI NG 264. 310(A) (5), A
COVER AS REQUI RED BY THE REGULATI ONS M GHT NOT BE SUFFI Cl ENTLY | MPERVEABLE TO M NI M ZE THE M GRATI ON OF



LIQU DS AS REQU RED I N 264. 310(A) (1). THEREFORE, THE PCLICY OF THE OFFICE OF RCRA IS TO FOLLOW WHENEVER
PCOSSI BLE, THE DESI GN STANDARDS | N FI NAL COVERS ON HAZARDOUS WASTE LANDFI LLS AND SURFACE | MPOUNDMENTS,

EPA/ 530- SW89- 047, JULY 1989, A RCRA TECHNI CAL GUI DANCE DOCUMENT FOR THE DESI GN OF LANDFI LL CAPS. A FLEXI BLE
MEMBRANE LI NER (FM.) IS AN | NTEGRAL COVPONENT OF SUCH A RCRA SUBTI TLE C CAP. HOAEVER, GUI DANCE IS NOT AN
ARAR, RATHER FACTCRS "TO BE CONSI DERED' | N DESI GNI NG A PROTECTI VE REMEDY.

THE CAP PROPCSED FOR THE (&&H SI TE CONSI STS OF A GRADI NG LAYER, A M NI MUM 3- FOOT COVPACTED CLAY LAYER A
GRAVEL DRAI NACE LAYER, A FROST PROTECTI VE SO L LAYER, AND A MNIMUMM 6-1NCH TOPSO L LAYER  THESE COVPONENTS
SATI SFY THE REQUI REMENTS OF RCRA SUBTI TLE C AND ALSO THE REQUI REMENTS FOR CAPPI NG A HAZARDOUS WASTE DI SPOSAL
FACILITY I N MBHWR 299. 6919 (SEE BELOW. | N DESIGNING THE G&H CAP, THE HYDROLOG C EVALUATI ON OF LANDFI LL
PERFORVANCE (HELP) MODEL WAS RUN TO DETERM NE THE ESTI MATED REDUCTI ON OF PRECI PI TATI ON | NFI LTRATI ON THROUGH
THE LANDFI LL. THE ESTI MATED REDUCTI ON OF WATER | NFI LTRATION WTH THE CAP IS 80 PERCENT; THE RCRA SUBTITLE C
GUI DANCE CAP | S ESTI MATED TO SHOW A 99. 9 PERCENT REDUCTI ON OF | NFI LTRATI ON. EACH CAP DESI GN SATI SFI ES

264. 310(A) (1) SINCE PRECI Pl TATION I NFI LTRATION IS SUFFI CI ENTLY M NIM ZED. HOWNEVER, THE LANDFI LL WASTE IS
PERI DI CALLY | N CONTACT W TH THE GROUNDWATER AT THE SI TE AND GROUNDWATER/ LEACHATE 1S TO BE EXTRACTED CR
COLLECTED (AND TREATED) FROM THE AREA CONTAI NED BY THE SLURRY WALL. THUS, THE US EPA HAS DETERM NED THAT I T
MAY NOT BE TECHNI CALLY ADVANTACEQUS AND, THEREFORE, NOT APPROPRI ATE TO I NSTALL A FML AT TH S SITE. MOREOVER,
AN FML. WOULD BE SUBJECT TO DAVAGE DUE TO DI FFERENTI AL SETTLI NG OF THE LANDFI LL CONTENTS. REPAIR OF THE FM.
WOULD TEND TO BE MJUCH MORE COSTLY AND DI FFI CULT THAN REPAIR OF THE 3- FOOT CLAY LAYER ALONE.

THE TOXI C SUBSTANCES CONTROL ACT, 40 CFR 761, SETS SPEC FI C REQUI REMENTS FOR THE MANAGEMENT OF PCBS, AND
WOULD BE APPLI CABLE | F PCB CONTAM NATED SO LS AND SEDI MENTS ARE TREATED CR DI SPCSED OF AT THE SI TE

ADDI TI ONAL FEDERAL ACTI ON- SPECI FI C ARARS ARE FOUND | N THE FS.
STATE ARARS

THE STATE OF M CH GAN | S AUTHCRI ZED TO ADM NI STER RCRA W THI N THE STATE. UNDER THE HAZARDQUS WASTE
MANAGEMENT ACT 64 OF 1979, AS AMENDED, THE STATE REGULATES THE GENERATI ON, TRANSPORT, TREATMENT, STCRAGE, AND
DI SPCSAL OF HAZARDOUS WASTE. ACT 64 ALSO REGULATES THE CLOSURE, AND THE POSTCLOSURE CARE, OF HAZARDQOUS WASTE
DI SPCSAL FACI LI TIES IN THE STATE. AS WTH RCRA, ABOVE, ACT 64 IS NOT APPLI CABLE TO CLOSURE OF THE LANDFI LL
SI NCE DI SPCSAL OPERATI ONS CEASED BEFORE ACT 64 WAS PROMULGATED. ACT 64 MAY BE RELEVANT AND APPRCPRI ATE TO
THE LANDFI LL CLOSURE, SINCE THE WASTES ARE SUFFI Cl ENTLY SIM LAR TO RCRA LI STED OR CHARACTERI STI C WASTES AND
THE LANDFI LL CLOSURE RULES WOULD BE WELL SU TED FOR THE CLOSURE OF THE G&H LANDFI LL. ACT 64 WOULD BE

APPLI CABLE TO THE TREATMENT OR STORAGE OF HAZARDOUS LANDFI LL CONTENTS AND/ OR HAZARDQOUS RESI DUALS FROM ON-SI TE
TREATMENT UNI TS.

PARTS 4, 9, AND 21 OF THE WATER RESOURCES COWM SSI ON ACT 245 CF 1929, AS AMENDED, ESTABLI SH RULES FOR WATER
QUALITY BY PRCH BI TI NG | NJURI QUS DI SCHARGES TO SURFACE WATER. THESE RULES WOULD BE APPLI CABLE TO THE
DI SCHARCGE OF TREATED GROUNDWATER TO THE CLI NTON RI VER OR TO THE DWSD TREATMENT SYSTEM

ACT 60 CF 1976, OF THE M CH GAN COWPI LED LAWS CONCERNI NG PCBS PRCHI BI TS THE DI SPCSAL OF PCBS CR PCB

CONTAM NATED MATERI ALS | N SURFACE WATER, CGROUNDWATER, OR AIR  ACT 60 ALSO PROVI DES FOR THE PROPER STCORAGE,
HANDLI NG TRANSPORTATI ON, AND DI SPOSAL COF PCBS OR PCB CONTAM NATED MATERI ALS | N LANDFI LLS OR THROUGH

I NCI NERATI ON.  ACT 60 WOULD BE APPLI CABLE TO THE REMOVAL AND DI SPOSAL CF PCB CONTAM NATED SO LS AND SEDI MENTS
AT THE G&H SI TE

AS DESCRI BED EARLI ER IN THI S DOCUMENT, THE M CH GAN ENVI RONMENTAL RESPONSE ACT 307 OF 1982, AS AVENDED (ACT
307), PROVIDES FOR THE | DENTI FI CATI ON, RI SK ASSESSMENT, AND EVALUATI ON OF CONTAM NATED SI TES W TH N THE
STATE. THE US EPA HAS DETERM NED THAT THE SUBSTANTI VE PROVI SI ONS OF PARTS 6 AND 7 OF ACT 307 ARE APPLI CABLE
OR RELEVANT AND APPRCPRI ATE TO THE G&H SITE. THE ACT 307 RULES REQUI RE THAT REMEDI AL ACTI ONS SHALL BE
PROTECTI VE OF HUVAN HEALTH, SAFETY, THE ENVI RONVENT, AND THE NATURAL RESOURCES OF THE STATE. TO ACH EVE TH S
STANDARD OF PROTECTI VENESS, THE ACT 307 RULES REQUI RE THAT A REMEDI AL ACTI ON ACH EVES A DEGREE OF CLEANUP
UNDER EI THER TYPE A ( CLEANUP TO BACKGROUND LEVELS), TYPE B (CLEANUP TO RI SK-BASED LEVELS), OR TYPE C ( CLEANUP
TO R SK- BASED LEVELS UNDER SI TE- SPECI FI C CONSI DERATI ONS) CRI TERI A

3. COST- EFFECTI VENESS



COST- EFFECTI VENESS COVPARES THE EFFECTI VENESS OF AN ALTERNATI VE | N PROPORTION TO | TS COST OF PROVIDING I TS
ENVI RONMENTAL BENEFI TS. TABLE 5 LI STS THE COSTS ASSOCI ATED W TH THE | MPLEMENTATI ON OF THE REMEDI ES.

ALTERNATI VE 1 AND ALTERNATI VE 2 ARE THE LEAST EXPENSI VE ALTERNATI VES, BUT THEY DO NOT' PROVI DE ADEQUATE
PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMVENT OR EFFECTI VENESS OVER THE LONG TERM  THEY DO NOT MEET

LANDFI LL CLOSURE OR GROUNDWATER ARARS, EI THER.  ALTERNATI VES 3A IS MJCH MORE EXPENSI VE THAN ALTERNATI VE 1 AND
ALTERNATI VE 2, BUT I T PROVI DES NO GROUNDWATER PROTECTI ON.  ALTERNATI VE 3B AND ALTERNATI VE 4A ARE SIM LAR I N
COST, AND BOTH ADDRESS THE LANDFI LL CLOSURE AND GROUNDWATER CONTAM NATI ON AT THE SI TE.  ALTERNATI VE 4A, FOR A
RELATI VELY SLI GHT GREATER EXPENSE, WOULD ACH EVE THE GROUNDWATER CLEANUP STANDARDS W THI N A REASCNABLE TI ME
FRAME. ALTERNATI VE 3B DOES NOT ACTI VELY ADDRESS THE GROUNDWATER CONTAM NATI ON, RATHER, IT IS ALLONED TO
NATURALLY ATTENUATE OVER A LONG TI ME PERI OD (MORE THAN 30 YEARS).

ALTERNATI VE 6A, THE MOST EXPENSI VE ALTERNATI VE EVALUATED IN DETAIL IN THE FEASI BI LI TY STUDY, WOULD
PERVANENTLY ADDRESS A PRI NCI PAL THREAT AT THE SI TE, WHEREAS ALTERNATI VE 3B AND ALTERNATI VE 4A ONLY CONTAI N
THE WASTES. THEREFCORE, DUE TO POTENTI AL SHORT- TERM RI SKS ASSOCI ATED W TH ON- SI TE | NCI NERATI ON AT THI' S SI TE,
PLUS THE FACT THAT NOT ALL OF THE PHASE | LANDFI LL AREA CONTAM NANTS WOULD BE ADDRESSED UNDER ALTERNATI VE 6A,
THE US EPA HAS DETERM NED THAT ALTERNATI VE 4A | S THE COST- EFFECTI VE REMEDY.

4. UTI LI ZATI ON OF PERVANENT SCLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOG ES OR RESOURCE RECOVERY
TECHNOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE

THE SELECTED REMEDY UTI LI ZES PERVANENT SCLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOG ES TO THE NMAXI MUM EXTENT
PRACTI CABLE (MEP) AT THIS TIME. TH S FI NDI NG WAS MADE AFTER EVALUATI ON OF THE PROTECTI VE AND ARAR- COVPLI ANT
ALTERNATI VES FOR THE G&H SI TE REMEDI AL ACTI ON AND COWPARI SON OF THE " TRADE- OFFS" ( ADVANTAGES VERSUS

DI SADVANTAGES) AMONG THE REMEDI AL ALTERNATI VES W TH RESPECT TO THE FI VE BALANCI NG CRI TERI A ( SEE ABOVE) .

THE NCP ESTABLI SHED THE US EPA PQLI CY OF A VING PRICRITY TO LONG TERM EFFECTI VENESS AND TO REDUCTI ON OF TW
AT A SITE, STATING THAT LONG TERM EFFECTI VENESS AND REDUCTI ON OF TWV THROUGH TREATMENT ARE GENERALLY THE KEY
DECI SI ONAL FACTORS TO BE CONSI DERED AT SUPERFUND SI TES. ONCE THE THRESHOLD CRI TERI A OF PROTECTI ON CF HUVAN
HEALTH AND THE ENVI RONMENT AND ARARS- COVPLI ANCE WERE SATI SFI ED, A KEY CRI TERI ON USED | N REMEDY SELECTI ON FOR
THE G&H SI TE WAS SHORT- TERM EFFECTI VENESS, RATHER THAN AN EMPHASI S ON THE | MMVEDI ATE REDUCTI ON CF TOXI CI TY,
MOBI LI TY, AND VOLUMVE (TWMV) THROUGH TREATMENT. LONG TERM EFFECTI VENESS WAS ALSO EMPHASI ZED BY PROVI DI NG FOR
ACCEPTABLE RESI DUAL RI SK LEVELS IN THE GROUNDWATER AT THE SITE. HONEVER, THE PROQIECTED ADVERSE | MPACTS OF

I MPLEMENTI NG ALTERNATI VE 6A OBLI GATED THE US EPA TO PLACE AN EMPHASI S ON A CONTAI NVENT REMEDY AT TH' S TI ME

ALTERNATI VE 1 DOES NOT PROVI DE ADEQUATE PROTECTI ON TO HUVAN HEALTH AND THE ENVI RONVENT, AS CONSI DERED BY THE
NCP, AND | T DCES NOT ADDRESS THE PRI NCI PAL THREATS. ALTERNATI VES 2, 3A AND 3B DO NOT ADDRESS ANDY OR TREAT
THE PRI NCl PAL THREATS. ALTERNATI VE 3A AND ALTERNATI VE 3B MERELY CONTAI N THE LANDFI LL CONTAM NANTS W THOUT
PERVANENTLY ADDRESSI NG CR TREATI NG THE PRI NCl PAL THREAT PCSED BY THE O L- CONTAM NATED SO LS AND DEBRIS. THE
GROUNDWATER CONTAM NANT PLUME | S NOT ADDRESSED AS WELL.

ALTERNATI VE 6A" S LONG TERM EFFECTI VENESS AND | TS ABI LI TY TO REDUCE THE TW OF HAZARDOUS SUBSTANCES WAS

WEI GHED AGAI NST | TS SHORT- TERM EFFECTI VENESS AND COST ASPECTS I N RELATI ON TO ALTERNATI VE 4A. | N GENERAL,
ALTERNATI VE 6A WOULD PROVE TO PLACE A S| GNI FI CANT DEGREE OF RI SK TO SI TE WORKERS AND TO THE COMMUNI TY DURI NG
THE EXCAVATI ON AND TREATMENT CF HAZARDOUS SUBSTANCES. I N ADDI TI ON, THE EXTREME COST OF | MPLEMENTATI ON MVAY
NOT REDUCE THE SI TE RI SKS TO HUMAN HEALTH AND THE ENVI RONVENT TO ACCEPTABLE LEVELS, SINCE THE RESI DUAL
CONTAM NANTS IN THE PHASE | LANDFI LL AREA NAY STILL BE PRESENT | N HAZARDOUS QUANTI TI ES. WHI LE ALTERNATI VE 4A
ONLY CONTAI NS THE PRI NCI PAL THREAT PCSED BY THE CONTAM NANTS |N THE PHASE | LANDFILL AREA, | T DOES ADDRESS
THE GROUNDWATER CONTAM NANT PLUMVE.

THERE MAY BE M NI MAL RI SKS ASSCCI ATED W TH THE HAULI NG OF MATERI ALS FOR CAP CONSTRUCTI ON.  ANY RI SKS PCSED BY
SUCH ACTI ON WLL BE M TI GATED BY ATTEMPTI NG TO SECURE LOCAL MATERI ALS TO CONSTRUCT THE CAP AND TO EMPLOY
STANDARD DUST CONTRCL MEASURES DURI NG CONSTRUCTI ON. W TH RESPECT TO VOC EM SSI ONS DURI NG TREATMENT OF THE
GROUNDWATER AND SA LS, EFFECTI VE AIR MONI TORI NG WOULD ENSURE THAT Al R STANDARDS ESTABLI SHED TO PROTECT HUVAN
HEALTH AND THE ENVI RONMENT ARE MET. EM SSI ON CONTROLS MAY BE UTI LI ZED, | F NECESSARY, TO MEET THOSE
STANDARDS. SHORT- TERM RI SKS DUE TO THE DI SCHARGE OF TREATED GROUNDWATER TO THE CLI NTON RI VER WOULD BE

M N'M ZED BY ENSURI NG THAT THE TREATED WATER MEETS DI SCHARGE CRI TERI A, WH CH ARE ESTABLI SHED TO PROTECT HUMAN



HEALTH AND THE ENVI RONMENT.

THE FS REPORT | NDI CATES THAT I T | S NOT PRACTI CABLE TO UTI LI ZE A PERVANENT TREATMENT TECHNCLOGY ON THE

LOMNER- LEVEL, LONG TERM THREAT POSED BY THE CONTENTS OF THE PHASE || AND PHASE |11 LANDFILL AREAS. AND,
ALTHOUGH A CAP AND SLURRY WALL IS NOT' A PERVANENT SOLUTI ON TO THE PRI NCl PAL THREAT, | T DOES PROVI DE ADEQUATE
PROTECTI ON FROM EXPCSURE TO THE WASTES I N THE LANDFI LL AREAS. MORE | MPORTANTLY, THE CONTAI NVENT SYSTEM
PROVI DES ADEQUATE PROTECTI ON TO THE GROUNDWATER BY USI NG A BARRI ER TO PRECI PI TATI ON | NFI LTRATI ON THROUGH THE
LANDFI LL, WH CH REDUCES THE RATE OF CONTAM NANT LOADI NG | NTO THE GROUNDWATER

NEGATI VE SHORT- TERM | MPACTS DURI NG | MPLEMENTATI ON OF THE REMEDY WLL BE M NM ZED BY HEALTH AND SAFETY
MEASURES. THE STATE OF M CH GAN HAS CONCURRED W TH THE SELECTI ON OF THE PREFERRED REMEDY. COMMUNI TY
ACCEPTANCE | S ADDRESSED | N THE ATTACHED RESPONSI VENESS SUMVARY.

5. PREFERENCE FOR TREATMENT AS A PRI NCl PAL ELEMENT

THE PRI NCl PAL THREATS AT THE G&H SI TE ARE THE GROUNDWATER CONTAM NANT PLUME, DUE TO THE POTENTI AL USE OF THE
CONTAM NATED WATER AS A DRI NKI NG WATER SOURCE, AND THE SOLVENT AND O L- CONTAM NATED LANDFI LL DEBRI'S AND

SO LS, SINCE THE CONTAM NANTS ARE HI GHLY CONCENTRATED AND WOULD CONTI NUE TO LEACH | NTO THE GROUNDWATER | F
LEFT UNTREATED. ALTHOUGH ALTERNATI VE 4A TREATS THE GROUNDWATER PRI NCI PAL THREAT, | T DOES NOT FULLY SATI SFY
THE STATUTORY PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT OF THE REMEDY SI NCE THE LANDFI LL "HOT SPOTS"
ARE TO BE CONTAI NED. AS ABOVE, TREATMENT OF THE "HOT SPOTS' WOULD CREATE ADVERSE SHORT- TERM RI SKS TO THE
COMMUNI TY AND WOULD BE VERY COSTLY IN LI GHT OF THE BENEFI TS RECEI VED. TREATMENT OF THE LANDFI LL AREA

PRI NCl PAL THREAT WAS, THEREFORE, FCQUND TO BE | MPRACTI CABLE AT THI S TI ME
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TABLE 1

REPRESENTATI VE COVPOUNDS
G & H I NDUSTRI AL LANDFI LL

NONCARCI NOGENS CARCI NOGENS

NAPHTHAL ENE BENZENE

XYLENE ARSEN C

ETHYLBENZENE TRI CHLORCETHENE ( TCE)
LEAD TETRACHLORCETHENE

1, 2- DI CHLORCETHENE( 1, 2- DEC)
VI NYL CHLORI DE

PCBS
TABLE 2
SUMMARY OF RI SKS
G&H | NDUSTRI AL LANDFI LL
MEDI A/ LOCATI ON HAZARD | NDEX Rl SK*
GROUNDWATER
AREA 2 0.74 6 X (10-3)
AREA 4 0.63 2 X (10-3)
AREA 5 0.74 5 X (10-4)
SURFACE SOl L/ SEDI MENTS
PHASE |
LANDFI LL AREA 0.01 4 X (10-6)
SEEP AREA 0.11 4 X (10-6)
SURFACE WATER
SEEP AREA 153 9 X (10-5)

* EXCESS LI FETI ME CARCI NOGENI C RI SK.



TABLE 3
PRELI M NARY GROUNDWATER CLEANUP STANDARDS

G&H | NDUSTRI AL  LANDFI LL

STATE FEDERAL
COVPOUND STANDARD( 1) STANDARI 2)
BENZENE 1 PPB 5 PPB
XYLENE 20 PPB 10, 000 PPB3
TRI CHLORCETHENE 3 PPB 5 PPB

1, 1- DI CHLORCETHANE 700 PPB 0.4 PPB(4)
LEAD 5 PPB 50 PPB
ARSENI C 0.02 PPB 50 PPB
ETHYLBENZENE 30 PPB 680 PPB(3)
O S 1, 2- Dl CHLORCETHENE 1PPB -e---
TRANS- 1, 2- DI CHLOROETHENE 100 PPB~ =----

VI NYL CHLORI DE 0.02 PPB 2 PPB
TETRACHLORCETHENE 0.7 PPB 5 PPB

NOTES: PPB DENOTES " PARTS PER BI LLION' OR UG L.

1: M CH GAN ACT 307, TYPE B CLEANUP CRI TER A

2: MAXI MUM CONTAM NANT LEVELS UNDER THE SAFE DRI NKI NG WATER ACT

3: NON- ZERO MAXI MUM CONTAM NANT LEVEL GOALS ( PROPCSED)

4: HEALTH BASED CLEANUP STANDARD CONSI STENT W TH CLEANUP CBJECTI VES

TABLE 4
GROUNDWATER CLEANUP STANDARDS
G&&H | NDUSTRI AL  LANDFI LL

COVPOUND STANDARD
BENZENE 1 PPB
XYLENE 20 PPB
ETHYLBENZENE 30 PPB
ARSENI C 0. 02 PPB*
LEAD 5 PPB
TRI CHLORCETHENE 3 PPB
TETRACHLOROETHENE 0.7 PPB
G S 1, 2- DI CHLORCETHENE 1 PPB
TRANS- 1, 2- DI CHLORCETHENE 100 PPB
VI NYL CHLORI DE 0.02 PPB
1, 1- DI CHLORCETHANE 0.4 PPB

* NATURALLY OCCURRI NG ( BACKGROUND) LEVELS FOQUND AT THE G&H SI TE MAY BE H GHER THAN THE CLEANUP STANDARD.
I'N THAT EVENT, BACKGROUND LEVELS WLL BECOVE THE CLEANUP STANDARD.



TABLE 5
ESTI MATED COSTS OF REMEDI AL ALTERNATI VES

G & H I NDUSTRI AL LANDFI LL

ALTERNATI VE CAPI TAL &M PRESENT WORTH
1 (NO ACTION $ 0 $ 0 $ 0
2 (LIMTED ACTI ON) $ 390, 000 $350, 000 $ 3,900,000
3A (LANDFI LL CAP) $ 22, 000, 000 $450, 000 $ 29, 000, 000
3B (SLURRY WALL) $ 28, 000, 000 $450, 000 $ 38, 000, 000
4A ( CROUNDWATER) $ 29, 000, 000 $750, 000 $ 40, 000, 000
6A ( THERVAL) $460, 000, 000 $750, 000 $470, 000, 000

NOTES: O&M = CPERATI ON AND MAI NTENANCE

PRESENT WORTH | S BASED ON A 5 PERCENT DI SCOUNT RATE.



