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ARMY CREEK LANDFI LL SITE, NEW CASTLE CCOUNTY, DELAWARE.

#DR
DATA REVI EVED

THE UNDERLYI NG TECHNI CAL | NFCRVATI ON, UNLESS OTHERW SE SPECI FI ED, USED FOR ANALYSI S OF THE

COST- EFFECTI VENESS AND FEASI Bl LI TY OF REMEDI AL ALTERNATI VES | S | NCLUDED I N THE FOLLOWN NG DOCUMENTS AND
PROJECT CORRESPONDENCE. | HAVE BEEN BRI EFED BY MY STAFF OF THEI R CONTENTS, AND THEY FORM THE PRI NCI PAL
BASI S FOR MY DECI SI ON OF THE APPRCPRI ATE EXTENT OF REMEDI AL ACTI ON.

« FEASIBILITY STUDY FOR THE ARW CREEK LANDFILL, NEW CASTLE COUNTY, DELAWARE, (ROY F. WESTON, |INC.,
JULY 1986)

« ENDANGERVENT ASSESSMENT, ARMY CREEK LANDFILL (RICHARD L. ZAMBITO, U.S. EP.A REGON |11, JULY
1984)

e HYDROGEOCCHEM CAL STUDI ES AT A LANDFI LL | N DELAWARE ( MARY JO BAEDECKER AND M CHAEL A. APGAR, 1984,
STUDI ES | N GEOPHYSI CS, GROUNDWATER CONTAM NATI ON, NATI ONAL ACADEMY PRESS)

»  RECOMVENDATI ONS BY THE DELAWARE DEPARTMENT OF NATURAL RESCURCES AND ENVI RONVENTAL CONTRCL
e STAFF SUMVARI ES AND RECOMVENDATI ONS.

#DE
DECLARATI ONS

CONSI STENT W TH THE COMPREHENSI VE ENVI RONVENTAL RESPONSE AND COVPENSATI ON AND LI ABI LI TY ACT OF 1980
(CERCLA) (42 U.S.C. SS9601-9657) AND THE NATI ONAL CONTI NGENCY PLAN (40 CFR PART 300), | HAVE DETERV NED
THAT THE REMEDI AL ACTI ON DESCRI BED ABOVE, TOGETHER W TH PROPER OPERATI ON AND MAI NTENANCE CONSTI TUTES A
OOST- EFFECTI VE REMEDY VWH CH M TI GATES AND M NI M ZES DAMAGE TO PUBLI C HEALTH, WELFARE, AND THE

ENVI RONVENT.  THE REMEDI AL ACTI ON PROVI DES FOR CAPPI NG THE SI TE, OONTI NUI NG CPERATI ON OF EXI STI NG
DOWNGRADI ENT GROUNDWATER RECOVERY WELLS, AND THE | NSTALLATI ON OF UPGRADI ENT GROUNDWATER CONTRCLS | N THE
FUTURE AS NECESSARY AND, THEREFCRE, M NI M ZES THE THREAT OF FURTHER CONTAM NATI ON OF THE ENVI RONVENT.

THE REMEDI AL ACTI ON DOES NOT AFFECT OR VI OLATE ANY AREAS. A PORTI ON OF THE REMEDY MAY ENCROACH SLI GHTLY

| NTO THE FLOODPLAI N AT THE SOUTH END OF THE SITE. | F DUR NG DETAI LED DESI G\, SURVEY WORK ESTABLI SHES
TH'S, SPECI AL MEASURES WLL BE TAKEN TO M NI M ZE THE ENCROACHVENT AND TO PROTECT THE REMEDY. THE STATE
OF DELAWARE HAS BEEN CONSULTED AND AGREES W TH THE APPROVED REMEDY. | N ADDI TION, THE ACTI ON WLL REQUI RE
FUTURE OPERATI ON AND MAI NTENANCE ACTI VI TI ES TO ENSURE THE CONTI NUED EFFECTI VENESS OF THE REMEDI ES.  THESE
ACTIVITIES WLL BE OONSI DERED PART OF THE APPROVED ACTI ON AND ELI G BLE FOR TRUST FUND MONI ES FOR A PERI OD
OF SI X MONTHS FOLLOW NG COVPLETI ON FOR CONSTRUCTI ON.

I HAVE DETERM NED THAT THE ACTI ON BEI NG TAKEN | S APPRCPRI ATE WHEN BALANCED AGAI NST THE AVAI LABILITY CF
TRUST FUND MONI ES FOR USE AT OTHER SI TES.

9/ 30/ 86 JAMES M SEI F
DATE REG ONAL ADM NI STRATOR



SUMVARY OF REMEDI AL ALTERNATI VE SELECTI ON

#SLD
A._SITE LOCATI ON AND DESCRI PTI ON

THE ARMY CREEK LANDFI LL FORMERLY KNOWN AS THE LLANGCOLLEN LANDFI LL, 1S LOCATED APPROXI MATELY TWO M LES
SQUTHWEST OF THE CI TY OF NEW CASTLE, DELAWARE (FIGURE 1). THE LANDFILL IS BORDERED TO THE NORTH AND WEST
BY TRACKS OF THE PENN CENTRAL RAI LROAD AND ON THE SOQUTH AND EAST BY ARMY CREEK. THE H GHWAYS ADJACENT TO
THE LANDFI LL ARE RCUTES 13 AND 40 TO THE WEST AND ROUTE 9 TO THE EAST.

LLANGCOLLEN ESTATES, A RESI DENTI AL DEVELCPMENT | S LOCATED 1/4 M LE SQUTHWEST OF THE SITE. THE FORMER
AMOCO CHEM CAL PLANT, CLOSED IN 1980 DUE TO FIRE, | S LOCATED 1/4 M LE EAST OF THE SITE. DELAWARE SAND
AND GRAVEL, ANOTHER LANDFI LL WH CH HAS BEEN PLACED ON THE SUPERFUND NATI ONAL PRI ORI TI ES LI ST, |'S ADJACENT
TO ARMY CREEK LANDFI LL AND SEPARATED FROM I T O\NLY BY ARW CREEK, A TRI BUTARY COF THE DELAWARE R VER

THE ARMY CREEK LANDFILL, A FCRVER SAND AND GRAVEL QUARRY IS OMNED BY NEW CASTLE COUNTY. THE COUNTY
OPERATED TH S 44 ACRE LANDFI LL WH CH ACCEPTED MUNI Cl PAL WASTES FROM 1960 UNTIL | TS CLOSURE I N 1968.

DURI NG THAT TI ME, AN ESTI MATED 1.9 M LLION CUBI C YARDS COF REFUSE WERE LANDFI LLED AT THE SI TE, 30 PERCENT
OF WHI CH (OR APPROXI MATELY 600, 000 CUBI C YARDS) NOW LI ES BELOW THE SEASONAL H GH WATER TABLE.

I N LATE 1971, WATER I N A RESI DENTI AL WELL SQUTHWEST OF THE LANDFI LL DEVELOPED QUALI TY PROBLEMS, SUCH AS A
DI STI NCTLY DI SAGREEABLE ODOR AND PERVANENT STAI NI NG OF PORCELAI N FI XTURES. NEW CASTLE COUNTY AND I TS
CONSULTANT, ROY F. WESTQON, |INC., OF WEST CHESTER, PENNSYLVANI A, BEGAN A MULTI - YEAR FI ELD | NVESTI GATI ON TO
ASSESS THE PROBLEM  RESULTS FROM THAT | NVESTI GATI ON SHOMNED THAT LEACHATE MOST LI KELY ORI G NATI NG FRCM
THE ARMY CREEK AND DELAWARE SAND AND GRAVEL LANDFILLS, WAS CONTAM NATI NG LOCAL AQUI FERS.

WESTON S REMEDI AL | NVESTI GATI ON LEAD TO THE | NSTALLATI ON OF A GROUNDWATER RECOVERY SYSTEM DESI GNED TO
MAI NTAIN A GROUNDWATER DI VI DE BETWEEN THE LANDFI LLS AND THE ARTESI AN WATER COVPANY VEELLFI ELD LOCATED
DOMGRADI ENT COF THE LANDFI LLS. CONTAM NATED GROUNDWATER PUWVPED FROM THE RECOVERY WELL SYSTEM WAS

DI SCHARGED TO ARW CREEK.

I N AUGUST 1984, EPA ENTERED | NTO A CONSENT ORDER W TH NEW CASTLE COUNTY TO PERFORM A FEASI BI LI TY STUDY
(FS) AT THE SITE

B. SITE CGEOOGY

THE ARMY CREEK LANDFILL IS LOCATED W THI N THE ATLANTI C COASTAL PLAI N PHYSI OGRAPHI C PROVI NCE. THE COASTAL
PLAIN I S COWCSED OF A VEEDGE- SHAPED BCDY CONSI STI NG OF GRAVELS, SANDS, SILTS AND CLAYS.

THE SI TE | S UNDERLAI N BY TWD WATER- BEARI NG FORVATI ONS, THE CCLUMBI A AND THE POTOVAC. THE COLUMBI A, THE
UPPER- MOST AQUI FER BENEATH THE LANDFILL, IS OF PLEI STOCENE AGE AND IS FROM 10 TO 60 FEET TH CK AT THE
SITEE TH S FORVATION, WH CH DI PS TO THE SOQUTHEAST, CONSI STS OF MEDI UM TO COARSE GRAI NED SANDS, GRAVELS,
SI LTS AND CLAYS WH CH WERE DEPCSI TED | N SHALLOW LENS- SHAPED CHANNELS (FI GURE 2). THE SILT AND CLAY UNI TS
OF THE COLUMBI A ARE DI SCONTI NUCUS AND DO NOT FORM CONFI NI NG UNI TS.

THE POTOVAC FORVATI ON OF CRETACEQUS AGE UNDERLI ES THE COLUMBI A FORVATI ON AND |'S GENERALLY SEPARATED FROM
I T BY A CONFI NENG CLAY LAYER AT THE SITE. THE POTOVAC FORVATI ON DI PS TO THE SOUTHEAST, IS UP TO 600 FEET
TH CK AND CONSI STS OF SILTS AND CLAYS | NTERBEDDED W TH SANDS AND SOME GRAVEL. THE FORVATION IS DI VI DED

I NTO UPPER AND LONER UNI TS WHI CH ARE SEPARATED BY A THI CK CONFI NING CLAY UNIT. THE UPPER POTQOVAC

FORVATI ON SI LTS AND CLAYS ARE DI SCONTI NUCUS AND NON- UNI FORM | N SOME PLACES, THE SANDS OF THE COLUMBI A
AND POTOVAC ARE | N CONTACT.

C._SI TE HYDROGEQL OGY

HYDROLOG CALLY, THE POTOVAC UPPER CLAY FUNCTI ONS AS A CONFI NI NG ZONE FOR THE UNDERLYI NG AQUI FER WVHICH | S
KNOM AS THE UPPER POTOVAC HYDROLOGA C ZONE. THE DI RECTI ON OF FLOW I N THE POTOVAC AQUI FER HAS BEEN
ALTERED S| GNI FI CANTLY OVER THE PAST SEVERAL DECADES DUE TO W THDRAWAL OF WATER FOR | NDUSTRI AL AND

DOMESTI C USES. THE ELEVATI ON OF THE POTENTI OVETRI C SURFACE I N THE 1950' S, BEFORE SI GNI FI CANT DEVELOPMENT
OF THE AQU FER, WAS ABQUT 6 METERS BELOW SEA LEVEL AND FLOW DI RECTI ON WAS TOMRD DELAWARE BAY TO THE
SOUTHEAST. IN THE 1960'S, AFTER WELLFI ELDS WERE DEVELCPED | N THE POTOVAC FORVATI ON FCR PUBLI C WATER
SUPPLI ES AND | NDUSTRI AL USE, THE DI RECTI ON OF FLOW RENVAI NED TO THE SQUTH AND EAST.

ARTESI AN WATER COVPANY, A PRI VATE WATER COVPANY SERVI CI NG 5, 000 CUSTOMERS IN TH S AREA, COWPLETED I TS
FI RST WELL AT THE NEARBY LLANGCOLLEN WELLFIELD I'N 1952. BY 1961, SHORTLY AFTER THE ARMY CREEK LANDFI LL
OPENED, THERE WERE FQUR OPERATI NG VELLS W THDRAW NG WATER FROM THE LLANGCOLLEN VELLFI ELD AT AN ANNUAL
AVERACE RATE OF ABQUT 1.42 MED (M LLI ON GALLONS PER DAY). |IN EARLY 1966, ARTESI AN COWPLETED A NEW WELL



AND HAD | NCREASED | TS AVERAGE PUWMPAGE TO APPROXI MATELY 1.62 MED. [IN 1969, A SI XTH WELL WAS ADDED AND THE
ANNUAL AVERAGE PUWPAGE FROM THE LLANGOLLEN WELLFI ELD | NCREASED TO ABOUT 1. 74(M2D). | N LATE 1971 AND
EARLY 1972, FIVE MORE WELLS WERE ADDED TO LLANGOLLEN WELLFI ELD. BY LATE 1971, ARTESI AN HAD | NCREASED | TS
PUVPAGE TO AN ANNUAL AVERAGE CF 2.60 MED. SINCE THEN, ARTESI AN WATER COVPANY HAS HAD TO DECREASE PUMPAGE
TO 2 Ma®D I N OCRDER TO SLON DOM THE M GRATI ON OF THE CONTAM NANTS AND TO AVA D CONTRI BUTI NG TO THE
PROBLEMS OF SALT WATER | NTRUSI ON THAT HAD BECOVE COMMON | N THE AREA THERE HAS BEEN CONSI DERABLE

LI TI GATI ON BETWEEN ARTES|I AN WATER COVPANY AND NEW CASTLE COUNTY, OVER GROUNDWATER USE. THE PRECI SE
AMOUNT CF WATER WHI CH ARTESI AN HAD W THDRAWN | N THE PAST, OR IS PRESENTLY ENTI TLED TO W THDRAW | S
UNCLEAR

AMOCO CHEM CAL COVPANY | NI TI ATED GROUNDWATER W THDRAWAL FROM THE POTOVAC AQUI FER IN 1961 FCR USE I N THEIR
PLANT OPERATI ONS. PUMPAGE BY AMOCO WAS DI SCONTI NUED | N 1980 WHEN THE PLANT CLOSED DUE TO FI RE.

I T HAS BEEN ESTI MATED THAT PUMPAGE FROM THE UPPER POTOVAC AQUI FER HAD | NCREASED MORE THAN SEVEN FOLD FROM
1952 TO 1972 AS A RESULT OF GROUNDWATER W THDRAWALS FROM ARTESI AN'S LLANGOLLEN WELLFI ELD AND THE AMOCO
CHEM CAL COWVPANY PLANT WELLS. DURING TH S PERICD, | T HAS BEEN REPORTED THAT THE | NCREASED PUMPAGE CAUSED
THE STATI C WATER LEVEL I N ARTESI AN S LLANGOLLEN WELLS TO DECLINE UP TO 65 FEET. TH S DECREASE | N WATER
LEVEL RESULTED I N A STEEPENI NG OF THE HYDRCLOG C GRADI ENT | N THE UPPER POTOVAC AQUI FER WHI CH ACCELERATED
THE M GRATI ON OF PCOLLUTANTS FROM ARMY CREEK AND DELAWARE SAND AND GRAVEL LANDFILLS TOMRD THE ARTESI AN
AND AMOCO PRODUCTI ON VELLS.

I'N LATE 1971, WHEN ONE OF THE RESI DENTI AL WELLS IN THE VIC NI TY OF THE ARW CREEK LANDFI LL, BECAVME
CONTAM NATED W TH | RON AND OTHER CHEM CALS, NEW CASTLE COUNTY DETERM NED THAT THE LEACHATE GENERATED BY
THE LANDFI LL WAS CONTAM NATI NG THE GROUNDWATER I N THE AREA. THE LEACHATE IS PRCDUCED BY WATER ENTERI NG
THE LANDFI LL I N TWD WAYS:

1. THROUGH DI RECT PRECI Pl TATI ON ON, AND | NFI LTRATI ON THROUGH, THE LANDFI LL SURFACE.
2. AS GROUNDWATER MOVES LATERALLY | NTO THE SATURATED LOAER PORTI ON OF THE LANDFI LL.

ANALYSI S OF WATER | NFLONV TO THE LANDFILL 1S ACCOVPLI SHED BY DI VI DI NG THE LANDFI LL | NTO TWD SECTI ONS
(FIGURE 3). SECTION 1, THE WESTERN SECTI ON ( ESTI MATED AREA = 760, 000 SQUARE FEET), RECEI VES BOTH SURFACE
WATER AND GROUNDWATER | NFLOW AND GENERALLY HAS A CONTI NUQUS CLAY FLOOR OF RELATI VELY LOW PERMEABI LI TY.
AS A RESULT, THERE EXI STS A RELATI VELY TH CK ZONE OF RATI ON SATURATION I N TH' S PORTI ON OF THE LANDFI LL.

SECTI ON 2, THE OLDER, EASTERN SECTI ON OF THE LANDFI LL ( ESTI MATED AREA = 1, 350, 000 SQUARE FEET), RECEI VES
WATER PRI MARI LY BY | NFI LTRATI ON OF DI RECT PRECI PITATION. IN THE VIO N TY OF SECTION 2, THE CONTACT
BETWEEN THE COLUMBI A AND THE UPPER AQU FER OF THE POTOVAC FORMATION IS OFTEN A QUI TE PERVEABLE ZONE.

HERE THE POTOVAC CLAY DEPCSI TS ARE RELATIVELY THI N, SANDY, OR ARE ABSENT. CONSEQUENTLY, WATER IN THE
COLUMBI A SANDS MOVES DOMMWARD TO THE POTOVAC AQUI FER RATHER THAN LATERALLY THROUGH THE LANDFILL. [IN
ADDI TI ON, THE COLUMBI A SANDS HAVE BEEN EXCAVATED NORTHEAST AND SOQUTH OF THE LANDFI LL. THEREFORE,

ELEVATI ONS AT THESE PO NTS AND I N THE MARSH TO THE EAST ARE LOMER THAN THOSE OF THE LANDFI LL SURFACE AND,
I N PLACES, LOWER THAN MUCH OF THE ARMY CREEK LANDFI LL FLOOR

THE SURFACE OF THE LANDFILL |'S POCKETED W TH DEPRESSI ONS RESULTI NG FROM THE DI FFERENTI AL SUBSI DENCE OF
THE REFUSE. THESE DEPRESSI ONS, COUPLED W TH THE REMAI NI NG FLAT SURFACE OF THE LANDFI LL PREVENT
STORMMTER FROM RUNNI NG OFF THE LANDFI LL. THE COVER IS GENERALLY SILTY, SANDY AND QUI TE PERMEABLE.
HONEVER, DEPGCSI TS OF CLAY HAVE ACCRETED | N THE DEPRESSI ONS SO THAT STORMMTER FORMS PONDS | N THE
DEPRESSI ONS.  THESE PONDS CONTRI BUTE TO THE SLOW I NFI LTRATI ON OF WATER | NTO THE LANDFI LL. BECAUSE OF
THESE SURFACE CONDI TIONS, IT IS ESTI MATED THAT AT LEAST 50 PERCENT OF THE PRECI PI TATI ON WH CH FALLS

DI RECTLY ONTO THE LANDFI LL SURFACE | NFI LTRATES THROUGH THE LANDFI LL COVER AND PERCOLATES THROUGH THE
REFUSE.

#SH
D. SITE H STCRY

THE ARMY CREEK LANDFI LL OCCUPI ES AN AREA THAT WAS FORMERLY UTI LI ZED AS A SAND AND GRAVEL PIT. THE GRAVEL
PIT IN W CH ARW CREEK LANDFI LL WAS CONSTRUCTED, WAS EXCAVATED UNTI L A HARD ZONE WAS ENCCOUNTERED. THI' S
ZONE MARKS THE BASE OF THE COLUMBI A FCRVATI ON AND THE TCP OF THE UNDERLYI NG CLAY.

I'N 1960, THE LANDFI LL BEGAN OPERATI ON AS A MUNI Cl PAL REFUSE LANDFI LL. THE LANDFI LL WAS OPERATED BY NEW
CASTLE COUNTY CONTI NUCUSLY UNTIL 1968 WHEN I T WAS FI LLED TO CAPACI TY. REFUSE PLACEMENT, COVPACTI ON AND
COVERI NG OPERATI ONS AT THE ARMY CREEK LANDFI LL WERE CARRI ED QUT BY THE OPERATCRS CF THE GRAVEL PI'T UNDER
CONTRACT TO NEW CASTLE COUNTY. REFUSE BURI AL BEGAN AT THE EASTERN END OF THE PI T AND GENERALLY CONTI NUED
TOMRD THE PIT ENTRANCE ON THE WEST. THE REFUSE WAS GENERALLY NOT WELL COWPACTED AND NOT REGULARLY
COVERED. THE COVER MATERI AL USED WAS OBTAI NED FROM THE PI T AND | NCLUDES RESI DENTI AL SANDS, TAI LI NG PI LES



AND SI LTATI ON BASI N DEPCSI TS. AS THE COPERATI ON PROGRESSED, COVER MATERI AL AND LANDFI LL SPACE BECAME
DEPLETED. TH S ENCOURAGED DEEPER EXCAVATI ON WH CH MAY HAVE REMOVED MUCH OF THE CLAY LAYER VWH CH
SEPARATED THE COLUMBI A FROM THE POTOVAC FORVATIONS. THI'S I N TURN, COULD HAVE CREATED DI RECT ACCESS
ROQUTES FOR LEACHATE TO THE POTOVAC FROM THE COLUMBI AL DI RECT ACCESS RQUTES MAY ALSO HAVE OCCURRED
NATURALLY DUE TO THE NON- CONTI NUQUS GEQVETRY OF THE POTQVAC CLAY.

| MPRCPER COVERI NG ALONG W TH NON- CONSI STENT COVPACTI ON AND DECOVPCSI TI ON OF THE WASTE MATERI ALS, MAY
HAVE CONTRI BUTED TO THE DI FFERENTI AL SETTLI NG OF THE WASTE MATERI AL WHI CH HAS OCCURRED SI NCE THE LANDFI LL
WAS CLCSED.

IN 1970, THE LANDFI LL WAS COVERED W TH SANDY MATERI AL AND THE PROPERTY WAS PURCHASED BY THE COUNTY FCR
USE AS A PARK. I N LATE 1971, WATER IN A RESI DENTI AL WELL DOMGRADI ENT CF THE ARMY CREEK LANDFI LL SI TE
DEVELCPED SEVERE QUALI TY PROBLEMS. EVI DENCE OF THESE PROBLEMS WAS THE CDOR OF THE WATER AND STAI NI NG CF
THE PORCELAIN FI XTURES IN THE RESI DENCE. I N JUNE 1972, NEW CASTLE COUNTY COMMVENCED A GROUNDWATER

MONI TORI NG PROGRAM WHI CH BEGAN W TH A WELL | NSTALLATI ON AND SAMPLI NG PROGRAM  MONI TORI NG BY VAR QUS
AGENCI ES | NCLUDI NG EPA, UNI TED STATES GECLOG CAL SURVEY, (USGS) NEW CASTLE COUNTY AND THE DELAWARE
DEPARTMENT OF NATURAL RESCURCES AND ENVI RONMENTAL CONTRCL (DNREC) AS WELL AS THE UNIVERSITY OF ILLINO S
HAS CONTI NUED UP TO THE PRESENT. MONI TORI NG HAS RESULTED | N THE | DENTI FI CATI ON OF GROUNDWATER

CONTAM NANTS | NDI CATI VE OF HAZARDOUS WASTE DI SPCSAL AS WELL AS TYPICAL MUNICI PAL REFUSE. | T WAS ALSO
DETERM NED THAT THE PLUVE OF THESE CONTAM NANTS WAS MOVI NG TOMRDS THE RECEPTORS LOCATED DOMNGRADI ENT OF
THE LANDFI LL. AFTER CONSI DERI NG ALTERNATI VE WATER SUPPLI ES FOR THE AFFECTED RESI DENTS, NEW CASTLE COUNTY
PAI D FOR AN EXTENSI ON CF ARTESI AN S WATER SUPPLY LI NES TO THE FI RST CONTAM NATED RESI DENCE AND OTHER
HOMES ALONG GRANTHAM LANE. THERE WAS ALSO A SETTLEMENT W TH THE HOVEOANNERS TO OFFSET THE MONTHLY

SERVI CES COSTS.

IN 1973, RECOVERY VELLS RW1, RW2, RW3, RW4, RW5, RWG6, 27,28,29, 31 AND 53 WERE | NSTALLED IN THE
UPPER POTOVAC AQUI FER BY ROY F. WESTON UNDER THE DI RECTI ON OF NEW CASTLE COUNTY (FI GURE 4). THE PURPCSE
OF THE RECOVERY WELLS WAS TO | NTERCEPT AND CONTAI N THE CONTAM NANT PLUME. THE PUWPI NG OF THESE WELLS
CREATED A GROUNDWATER DI VI DE BETWEEN THE ARMY CREEK LANDFI LL AND THE ARTESI AN WATER COVPANY' S LLANGCOLLEN
VELLFI ELD. BEG NNING I N 1977, THE RECOVERY WELLS SHONED A PATTERN OF STABILITY I N WATER QUALI TY.

I'N NOVEMBER 1977, NEW CASTLE COUNTY CONDUCTED A TECHNI CAL ROUND TABLE CONFERENCE | N ORDER TO CGBTAI N | NPUT
AND CPI NI ONS FROM NATI ONALLY AND | NTERNATI ONALLY RECOGNI ZED AUTHORI TI ES REGARDI NG THE REMEDI ATI ON CF THE
CONTAM NATED GROUNDWATER IN THE VICINITY OF THE LANDFI LL. AS A RESULT OF THE TECHN CAL ROUND TABLE
CONFERENCE, A MCODI FI ED RECOVERY SYSTEM WAS | NSTALLED I N 1980, WHI CH | NCLUDED PLACEMENT OF NEW RECOVERY
WELLS CLGSER TO THE LANDFILL I'N ORDER TO PUVP MORE CONCENTRATED GROUNDWATER AND THEREFORE LESS CLEAN
WATER  THE PRESENT RECOVERY WELL SYSTEM UTI LI ZES WELLS 27, 28, 29, 31, RW1, RW9, RWI10, RW11, RwW12,
RW 13, AND RW14.

US EPA HAS BEEN | NVOLVED AT THE SI TE SI NCE 1974, WHEN EPA REPRESENTATI VES SAMPLED THE RECOVERY WELLS FCR
THE FIRST TIME. SINCE THEN, EPA HAS SAMPLED THE WELLS I'N 1977, 1978 AND 1981 FOR PRI ORI TY POLLUTANTS.
BASED ON THE SAMPLI NG ANALYSI S FROM THE RECOVERY AND MONI TORI NG WELLS, THE ARW CREEK LANDFI LL SI TE WAS
PROPCSED FOR THE NATI ONAL PRIORITIES LI ST (NPL) I N OCTOBER OF 1981 AND WAS FINALI ZED ON THE LI ST IN
SEPTEMBER CF 1983 DUE TO EXTENSI VE GROUNDWATER CONTAM NATI ON.

I N AUGUST 1984, EPA ENTERED | NTO A CONSENT AGREEMENT AND ORDER W TH NEW CASTLE CCOUNTY TO PERFORM A
FEASI BI LI TY STUDY AT THE SITE. NEW CASTLE COUNTY SUBM TTED THE FI NAL DRAFT OF THE STUDY I N JULY 1986.

#CSS
E. CURRENT SITE STATUS

GROUNDWATER

SI NCE EARLY 1972, | NTENSI VE FI ELD STUDI ES HAVE BEEN CONDUCTED BY THE COUNTY, THROUGH | TS CONSULTANT ROY
F. VESTON, INC., TO EVALUATE THE NATURE AND THE EXTENT CF THE PROBLEM AND TO DEFI NE AND | MPLEMENT
NECESSARY CONTRCOLS TO M Tl GATE THE GROUNDWATER CONTAM NATI ON.  THESE EFFORTS | NCLUDED THE | NSTALLATI ON
AND OPERATI ON OF THE RECOVERY WELLS I'N 1973, AND MONI TCRI NG AND SAMPLI NG CF THE RECOVERY AND MONI TORI NG
VELLS.

THE ANALYTI CAL RESULTS FROM THE VAR QUS SAMPLI NG EFFORTS HAVE DEMONSTRATED THAT THE FOLLOW NG ORGANI C
CONSTI TUENTS ARE PRESENT | N THE GROUNDWATER: BENZENE, 1, 2, DI CHLOROPROPANE, METHYLENE CHLORI DE,

2,4, -D N TROTCLUENE, N-N TRCSODI METHYLAM NE, 2, 4, 6- TRl CHLOROPHENCL, Bl S( 2- CHLORCETHYL) ETHER AND
CHLORODI BROMOMETHANE. THESE CONTAM NANTS HAVE BEEN DETECTED | N CONCENTRATI ONS ABOVE LEVELS SET I N
DRI NKI NG WATER STANDARDS ( TABLE 1).



I NORGANI C CONTAM NANTS WERE ALSO FOUND | N WATER COLLECTED FROM MONI TORI NG AND RECOVERY WELLS. THE
CONTAM NANTS | NCLUDE, BERYLLI UM CADM UM CHROM UM LEAD, MERCURY, N CKEL, | RON AND MANGANESE | N
CONCENTRATI ONS ABOVE THE LEVELS SET I N DRI NKI NG WATER STANDARDS ( TABLES 2, 3, 4) .

SURFACE WATER

I'N 1981, THE EPA FI ELD | NVESTI GATI ON TEAM SAMPLED ARMY CREEK FCOR PRI ORI TY POLLUTANTS. THE DATA | NDI CATED
THE PRESENCE OF ORGANI C AND | NORGANI C CONTAM NANTS I N THE WATERS OF ARMY CREEK. ORGANI CS DETECTED

I NCLUDED PHENCL, BI S(2- ETHYLHEXYL) PHTHALATE, BUTYL BENZYLPHTHALATE AND DI - N- BUTYLPHTHALATE ( TABLE 5).

I NORGANI CS DETECTED WERE ALUM NUM BARI UM COBALT, COPPER, | RON, MANGANESE, ZI NC, BORON, CALCI UM

MAGNESI UM AND SODI UM ( TABLE 6) .

ADDI TI ONAL WATER QUALI TY SAMPLI NG FOR PRI ORI TY POLLUTANT COMPQUNDS WAS CONDUCTED BY WESTON FOR NEW CASTLE
COUNTY I N 1983 I N CONNECTI ON WTH THEI R NPDES PERM T APPLI CATION . SAMPLES WERE ANALYZED BY THE NEW
CASTLE COUNTY LABCRATCRY. NO VOLATI LE OR EXTRACTABLE ORGANI C COVPOUNDS WERE DETECTED. THE BASE/ NEUTRAL
ORGANI C COVPOUNDS DETECTED WERE BI S( 2- ETHYLHEXYL) PHTHALATE AND DI - N BUTYL PHTHALATE (TABLE 7). UPSTREAM
CONCENTRATI ONS OF BOTH COVPOUNDS WERE GREATER THAN DOMNSTREAM CONCENTRATI ONS.  ALL VALUES WERE WELL BELOW
THEI R RESPECTI VE AMBI ENT WATER QUALI TY CRITERIA. TOTAL METALS WERE ALSO ANALYZED I N 1983. OF THE METALS
ANALYZED FROM THE WATER SAMPLES, CADM UM LEAD, MERCURY, N CKEL, AND | RON WERE FOUND AT H GHER

CONCENTRATI ONS UPSTREAM THAN DOANSTREAM ~ COPPER, SILVER, CHROM UM ZI NC, AND MANGANESE WERE FOUND
DOWNSTREAM AT H GHER CONCENTRATI ONS THAN UPSTREAM ~ CADM UM AND MERCURY WERE THE ONLY PARAMETERS

EXCEEDI NG WATER QUALI TY CRI TERI A UPSTREAM AND DOWNSTREAM OF THE POND ( TABLE 8).

THE STATE OF DELAWARE, | N CONNECTI ON W TH THE REMEDI AL | NVESTI GATI ON AT DELAWARE SAND AND GRAVEL,
CONDUCTED SURFACE WATER SAMPLI NG ALONG ARMY CREEK.  NO PRI ORI TY POLLUTANTS WERE FOUND TO EXCEED ANY WATER
QUALITY CRI TERI A

SEDI MENTS

DNREC CONDUCTED SEDI MENT ANALYSI S | N CONNECTI ON W TH THE REMEDI AL | NVESTI GATI ON AT DELAWARE SAND AND
GRAVEL (TABLE 9). EIGHT LOCATI ONS WERE SAMPLED: SI X ALONG ARMY CREEK AND POND; ONE | N A GRAVEL PI'T POND
AS BACKGROUND AND ONE AT AN | NTERM TTENT STREAM EAST OF DELAWARE SAND AND GRAVEL. A COVPARI SON OF TH' S
DATA WTH THE CLEAN STREAM SEDI MENTS | NDI CATES THAT THE ARMY CREEK SAMPLE CONCENTRATI ONS ARE CONSI DERABLY
H GHER THAN THOSE OF THE CLEAN STREAMB. UTI LI ZI NG STATION 7, THE GRAVEL PIT POND FOR COVPARI SON AND AS A
LOCAL BACKGRCOUND SOURCE, I T IS EVI DENT THAT SAMPLES TAKEN FROM ARMY CREEK AND POND HAVE HI GHER
CONCENTRATI ONS OF ALL THE METALS DETECTED. THE | RON AND MANGANESE CONCENTRATI ONS | N PARTI CULAR SHOW AN

I NCREASI NG TREND | N THE DOANSTREAM DI RECTI ON.  OTHER METAL CONCENTRATI ONS PEAK AT THE POND ENTRANCE.
THEREFORE, SEDI MENTS HAVE ALSO BEEN EFFECTED BY THE RECOVERY WELL DI SCHARGES.

Bl OASSAYS

ALSO I N SEPTEMBER 1973, A SERI ES OF SURFACE WATER AND BI OTI C SURVEYS FCR ARWY CREEK AND POND WAS

I NI TI ATED, TO EVALUATE THE AFFECTS OF THE RECOVERY WVELL DI SCHARCGES ON THE SURFACE WATER SYSTEM
FURTHERMORE, | N THE PAST 13 YEARS OF DI SCHARGES, ROY F. WESTON, EPA AND THE STATE HAVE TAKEN NUMERCUS
SURFACE AND SEDI MENT SAMPLES TO DETERM NE | F H GH LEVELS OF CONTAM NANTS EXI ST I N THE ARW CREEK AND POND
AND | F SO WHAT THE AFFECTS OF THE CONTAM NANTS HAVE BEEN. OVERALL, THE RESULTS OF THE BI OQASSAYS

I NDI CATED THAT ARMY CREEK AND POND WERE AFFECTED BY THE RECOVERY WELL DI SCHARGES, ALTHOUGH THE | MPACTS
WERE NOT' READI LY DI SCERN BLE.

I'N MARCH 1986, U.S. EPA AND WESTON CONDUCTED SPLI T SAMPLI NG FOR BI CASSAY AND MACROBENTHOS EVALUATI ONS.
ALSO VELL DI SCHARGES WERE COLLECTED AND COVPCOSI TED ON A VEI GHTED BASI S FROM THE EXI STI NG RECOVERY VELLS
FOR USE I N THE Bl OASSAYS.

MACROBENTHOS SAMPLI NG RESULTS BY THE EPA AND WESTON WERE BASI CALLY | N AGREEMENT AND CONCLUDED THAT THE
LOW DI VERSI TY CF THE POLLUTI ON TOLERANT BENTHI C SPECI ES AT ALL STATI ONS | NDI CATE DEGRADED WATER QUALI TY
WTH N THE WATERSHED. THE DI FFERENCE I N DI VERSI TY AND COVPGCSI TI ON OF PCOLLUTI ON TOLERANT SPECI ES

I NDI CATES THAT THE MACRO NVERTEBRATE COVMUNI TY DOANSTREAM OF THE POND IS | N BETTER CONDI TI ON THAN THE
UPSTREAM STATI ON.

THE Bl OASSAYS WERE CONDUCTED USI NG FATHEAD M NNOAS AND CERI CDAPHNI A DUBI A, | T WAS DETERM NED BY EPA THAT
RECOVERY WELLS 9, 28,29 AND 31 EXH BI TED CHRONIC TOXIC TY, VWH LE RECOVERY WELLS 10, 11, 12, 13, 14 AND 27
EXH BI TED NO CHRONIC TOXI A TY.

DNREC |'S CURRENTLY DRAFTI NG A NATI ONAL PCLLUTI ON DI SCHARGE ELI M NATI ON SYSTEM (NPDES) PERM T FOR THE

DI SCHARGE OF WATER FROM THE COUNTY RECOVERY WELLS TO ARMWY CREEK. AT TH'S PO NT I T SEEM5 LI KELY THAT ONLY
WATER | N THE RECOVERY VELLS EXH BI TI NG CHRONIC TOXI G TY (VELLS 9, 28, 29, 31) WLL BE REQU RED TO BE TREATED
PRI OR TO DI SCHARGE | NTO ARW POND. WATER FROM THE WELLS WHI CH EXH BI T NO CHRONI C TOXI I TY (VELLS



10, 11, 12, 13, 14, 27) WOULD BE PERM TTED TO FREELY DI SCHARCE | NTO THE POND.

A TREATMENT ALTERNATI VE WLL NOT BE CHOSEN, AT THI S TI Mg, BECAUSE THE FI NAL NPDES PERM T AND I TS

ASSQOCI ATED DI SCHARCGE LIM TS HAS NOT BEEN | SSUED. | N ADDI TI ON, THE DELAWARE SAND AND GRAVEL RI/FS HAS NOT
BEEN COVWPLETED, THEREFORE, WE CAN NOT' DETERM NE DELAWARE SAND AND GRAVEL' S CONTRI BUTI ON TO THE

DEGRADATI ON OF THE GROUNDWATER, CR THE ARWY CREEK AND POND AT THIS TIME. I T IS CUR I NTENTI ON TO COVBI NE
THE ULTI MATE GROUNDWATER REMEDI AL ACTI ONS AT THESE TWO SI TES WHEREVER PGCSSI BLE.  ALSO BEI NG DEFERRED AT
TH'S TIME IS A DEC SI ON ON APPRCPRI ATE REMEDI AL MEASURES FOR THE SEDI MENTS I N ARMY POND. FURTHER
ANALYSES OF THE | MPACTS ON ARMY POND | S REQUI RED TO CLARI FY WHAT MEASURES | F ANY, ARE REQUI RED.

TH S RECORD OF DECI SI ON SPECI FI CALLY DEALS W TH THE SELECTI ON OF THE SOURCE CONTRCL ALTERNATI VE TO
PREVENT THE GENERATI ON OF THE LEACHATE THAT CONTAM NATES THE LOCAL GROUNDWATER  WE ARE DEFERRI NG CUR
DECI SI ON ON GROUNDWATER TREATMENT ALTERNATI VES UNTIL THE RI/FS AT DELAWARE SAND AND GRAVEL IS COWPLETE
AND THE NPDES PERM T | S | SSUED.

ENVI RONVENTAL ASSESSMVENT

THE REMEDI AL | NVESTI GATI ONS PERFORVED AT THE ARMY CREEK LANDFI LL SI TE REVEALED EXTENSI VE GROUNDWATER
CONTAM NATI ON RESULTI NG FROM THE GENERATI ON OF THE LEACHATE AT THE LANDFI LL. THE GROUNDWATER AND THE
SURFACE WATER ARE CONTAM NATED W TH ORGANI C AND | NCRGANI C PRI ORI TY POLLUTANTS, MANY OF WH CH EXCEED WATER
QUALI TY CRI TERI A FOR HUVAN HEALTH AND AQUATI C LI FE ( TABLES 1-4).

THE MAJOR PUBLI C HEALTH CONCERN AT THE SITE IS THE CONTAM NATI ON OF THE UPPER POTOVAC AND COLUMBI A
AQUI FERS. THE MAJOR USER COF GROUNDWATER I N THE AREA IS THE ARTESI AN WATER COMPANY, LOCATED NEAR
LLANGCOLLEN ESTATES.

I'N 1973, NEW CASTLE COUNTY | NSTALLED I TS GROUNDWATER RECOVERY SYSTEM TO PREVENT THE M GRATI ON CF
CONTAM NATED PLUME TOMRDS ARTESI AN S VELLFI ELD. DUE TO THE SUCCESS OF THE GROUNDWATER RECOVERY SYSTEM
OPERATED BY THE COUNTY, ALONG WTH THE REDUCTI ON | N PUMPAGE BY ARTESI AN WATER COVPANY, THE CONTAM NANTS
EMANATI NG FROM ARMY CREEK LANDFI LL ARE NOT CURRENTLY THREATEN NG DRI NKI NG WATER SUPPLI ES.

ARWY CREEK AND ARMY CREEK POND RECElI VE SURFACE WATER RUNCFF AND RECOVERY WELL DI SCHARGES FROM THE
GROUNDWATER RECOVERY SYSTEM  HOAEVER, ARMY CREEK AND POND | S RESTRI CTED FOR PUBLI C USE, PRICR TO I TS
DI SCHARCE TO THE DELAWARE RI VER, ONE M LE DOMSTREAM  THE EFFECT OF THE CREEK ON THE DELAWARE RIVER | S
EXPECTED TO M NIM ZE DUE TO DI LUTI ON.

SURFACE WATER BI QASSAYS HAVE | NDI CATED THAT THE SURFACE WATER SYSTEM HAS BEEN EFFECTED BY THE RECOVERY
VELL DI SCHARGES, ALTHOUGH THE SEVERI TY OF THE | MPACTS ON THE AQUATIC LIFE | S NOT READI LY DI SCERNI BLE.

#AE
ALTERNATI VE EVALUATI ON

THE MAJOR OBJECTI VE FOR THE REMEDI AL ACTI ON TO BE TAKEN AT THE ARW CREEK LANDFILL SITEIS TOMN M ZE
FURTHER GRCUNDWATER CONTAM NATI ON BY REDUCI NG THE LEACHATE GENERATED BY THE LANDFI LL. THE REQUI REMENTS
OF CERCLA SECTI ON 104, OF CERCLA 420 U.S.C. SS9604, EPA' S MANDATE TO PROTECT THE PUBLI C HEALTH AND
WELFARE AND THE ENVI RONMENT, DETERM NE THE GOALS AND LEVELS OF RESPONSE FOR THE SI TE.

I'N AN EFFORT TO DETERM NE REMEDI AL ALTERNATI VES FOR THE SUBJECT SITE, FEASI BLE TECHNOLOG ES WERE

| DENTI FI ED FOR CONSI DERATI ON I N A GENERAL RESPONSE ACTI ON TABLE. AVAI LABLE TECHNOLOG ES WERE THEN
SCREENED TO ELI M NATE ALL BUT THE MOST DEFI NI TI VE AND FEASI BLE ALTERNATI VES. TH S SCREEN NG | NCLUDED:
TECHNI CAL (SI TE CONDI TI ONS OR WASTE CHARACTERI STI CS), ENVI RONVENTAL AND PUBLI C HEALTH, | NSTI TUTI ONAL,
PERFORVANCE AND COST CRI TERI A

THE TECHNOLOGA ES THAT HAVE PASSED THE TECHNOLOGY SCREENI NG PROCESS WERE EXAM NED FURTHER TO | DENTI FY
REMEDI AL ALTERNATI VES. REMEDI AL ALTERNATI VES WERE DEVELOPED USI NG BEST ENG NEERI NG JUDGVENT TO SELECT A
TECHNOLOGY OR GROUP OF TECHNCOLOG ES THAT BEST ADDRESSES THE PROBLEMS EXI STI NG AT THE SI TE TO PROTECT
PUBLI C HEALTH, WELFARE AND THE ENVI RONVENT. I N AN EFFORT TO PROVI DE A DECREE OF FLEXIBILITY IN THE FI NAL
SELECTI ON OF A REMEDI AL ACTI ON, ALTERNATI VES COVERI NG A RANGE COF REMEDI AL ACTI ON CATEGORI ES HAVE BEEN
DEVELCPED. THESE CATEGCRI ES ARE DESCRI BED BELOW

1. NO ACTION:  NO ACTI ON ALTERNATI VES COULD | NCLUDE MONI TORI NG ACTI VI Tl ES.

2. ALTERNATI VES THAT MEET THE CERCLA GOALS OF PREVENTI NG OR M NI M ZI NG PRESENT CR FUTURE M GRATI ON COF
HAZARDQUS SUBSTANCES AND PROTECTI NG HUMAN HEALTH AND THE ENVI RONMENT, BUT WHI CH DO NOT' ATTAIN ALL OF
THE APPLI CABLE OR RELEVANT STANDARDS. (THI S CATEGORY MAY | NCLUDE AN ALTERNATI VE THAT CLCSELY
APPROACHES BUT DOES NOT MEET, THE LEVEL OF PROTECTI ON BY THE APPLI CABLE OR RELEVANT STANDARDS. ).



3. ALTERNATI VES THAT MEET CERCLA GOALS AND ATTAIN ALL APPLI CABLE OR RELEVANT FEDERAL PUBLI C HEALTH AND
ENVI RONMVENTAL STANDARDS, GUI DANCE, AND ADVI SCRI ES.

4. ALTERNATI VES THAT EXCEED ALL APPLI CABLE OR RELEVANT FEDERAL PUBLI C HEALTH AND ENVI RONMVENTAL STANDARDS,
GUI DANCE, AND ADVI SCRI ES.

5. ALTERNATI VES SPECI FYI NG OFFSI TE STORAGE, DESTRUCTI ON, TREATMENT, OR SECURE DI SPCSAL OF HAZARDOUS
SUBSTANCES AT A FACI LI TY APPROVED UNDER THE RESOURCE CONSERVATI ON AND RECOVERY ACT (RCRA). SUCH A
FACI LI TY MUST ALSO BE | N COVPLI ANCE W TH ALL OTHER APPLI CABLE ENVI RONVENTAL PROTECTI ON AGENCY ( EPA)
STANDARDS.

THE BROAD EVALUATI ON CRI TERI A SELECTED WERE: TECHNI CAL FEASI BI LI TY, PUBLI C HEALTH, ENVI RONVENTAL,
I NSTI TUTI ONAL EVALUATI ON, AND COST EFFECTI VENESS. W TH N THOSE CRI TERI A THE FOLLON NG FACTORS WERE
CONSI DERED.

TECHNI CAL FEASI BI LI TY

- PERFORMANCE
- | MPLEMENTABI LI TY

- RELI ABI LI TY

 PUBLI C HEALTH EVALUATI ON
- REDUCTI ON OF HEALTH | MPACTS

* ENVI RONVENTAL EVALUATI ON
- REDUCTI ON OF ENVI RONMENTAL | MPACTS
- PROTECTI ON OF NATURAL RESQURCES

* | NSTI TUTI ONAL EVALUATI ON
- LEGAL REQUI REMENTS, | NSTI TUTI ONAL REQUI REMENTS
- COWLNI TY | MPACTS

» (OOST EFFECTI VENESS
- CAPI TAL COSTS

- OPERATI ON AND MAI NTENANCE COSTS
- PRESENT WORTH VALUES

-SENSI TIVITY ANALYSI S.

ANALYSI S OF REMEDI AL ALTERNATI VES

ALTERNATE TECHNOLOA ES

ALTERNATE TECHNOLOG ES TO RECYCLE, DESTROY OR TREAT THE WASTES WERE SCREENED FOR USE AT THIS SITE. THESE
TECHNOLOG ES | NCLUDED | NCI NERATI ON OF THE WASTE, RECI RCULATI ON ANDY OR TREATMENT OF THE LEACHATE, AND
BLOCK DI SPLACEMENT WHI CH CONSI STS OF SEALI NG THE SI DES AND/ CR BOTTOM OF THE LANDFI LL BY GROUT | NJECTI ON
TECHNI QUE.

THESE TECHNOLOG ES WERE NOT CHOSEN FOR SEVERAL REASONS. THE DI SCONTI NUQUS NATURE CF THE SUBSURFACE SO L
CONDI TI ONS ARGUED AGAI NST THE TECHNI CAL FEASI BI LI TY OF GROUTI NG THE SI DES OR BOTTOM

DI RECT LEACHATE RECI RCULATI ON OR TREATMENT WAS EVALUATED ON A PI LOT SCALE I N THE LANDFI LL BUT CLOGE NG COF
THE WELLS AND LOW PERMEABI LI TY OF THE REFUSE | N SOVE AREAS PREVENTED FURTHER CONSI DERATI ON.  ON\LY
I NCI NERATI ON TECHNOLOGY WAS RETAI NED FOR FURTHER EVALUATI ON.

NOTE: CAPI TAL, OPERATI ON AND MAI NTENANCE, AND PRESENT WORTH COSTS FOR ALL ALTERNATI VES ARE FOUND | N
TABLE 10.

ALTERNATIVE NO 1 - NO ACTION WTH MONI TORI NG

THE PURPCSE OF PRESENTI NG A NO ACTI ON ALTERNATI VE IS TO PROVI DE A BASI S FOR COVPARI SON OF EXI STI NG

CONDI TI ONS WTH THE OTHER PROPCSED REMEDI AL ALTERNATI VES. UNDER THE NO ACTI ON ALTERNATI VE, NO ADDI TI ONAL
REMEDI AL ACTI VI TI ES WOULD BE TAKEN AND ANY CURRENT ACTI VI TI ES WOULD BE TERM NATED AT THE ARMY CREEK
LANDFILL SITE. TH S WOULD MEAN THAT THE PRESENT HYDROLOGQ C DI VI DE BETWEEN THE GROUNDWATER CONTAM NANT
PLUVE AND THE ARTESI AN WATER COMPANY VEELLS, NAI NTAI NED BY THE RECOVERY WELL SYSTEM WOULD BE ELI M NATED.

TH S ALTERNATI VE | NCLUDES A LONG TERM MONI TORI NG PROGRAM TO PROVI DE | NFORVATI ON CONCERNI NG CONTAM NANT
PRESENCE AND CONCENTRATI ON.  GROUNDWATER MONI TORI NG WOULD BE PERFCRVED BETWEEN THE LANDFI LL AND THE



ARTESI AN WATER COVPANY VEELLS, AND W THI N THE WELLFI ELD.

THE PRI MARY PUBLI C HEALTH CONCERN OF THE NO ACTI ON ALTERNATI VE | S THE PCSSI BLE HEALTH RI SK RESULTI NG FROM
THE POTENTI AL CONTAM NATI ON CF THE DOANGRADI ENT PRCDUCTI ON WELLS | N THE ARTESI AN WATER COVPANY VEELLFI ELD.
CURRENT PRCDUCTI ON FROM THESE VEELLS |'S APPROXI MATELY 2 M LLI ON GALLONS A DAY (MED), SUPPLYI NG THE

EQUI VALENT OF 5, 000 RESI DENCES W TH DRI NKI NG WATER. ~ THE EFFECTED POPULATI ON COULD | NCREASE, SHOULD THE
ARTES|I AN LLANGOLLEN VELLFI ELD BE SHUT DOAN AND THE CONTAM NANTS BE DRAWN TOMRDS OTHER WELLFI ELDS I N THE
AREA, | NCLUDI NG ARTESI AN S VI LLAGE, AND FAI RW NDS VELLFI ELDS LOCATED DOANGRADI ENT.

OF MAIN CONCERN IS THE ATTENUATI ON OF ORGANI C COVPCQUNDS FOUND AT CONCENTRATI ONS EXCEEDI NG DRI NKI NG WATER
CRITERIA IN NINE OF THE TWELVE RECOVERY WELLS. TABLE 1 LI STS THE ORGANI C COMPCQUNDS FOUND | N THE RECOVERY
WELLS, THE MAXI MUM CONCENTRATI ONS ENCCOUNTERED, AND THE DRI NKI NG WATER CRI TERIA. UNDER NO ACTI ON, THE
CONTAM NANTS WOULD MOST LI KELY BE ATTENUATED BY DI LUTI ON, DI SPERSI ON AND ABSORPTI ON PRI CR TO REACHI NG A
DRI NKI NG WATER SOURCE. HOWMNEVER, | T IS NOT KNOMN AT WHAT CONCENTRATI ON THESE ORGANI CS W LL PERSI ST I N THE
GROUNDWATER.  THEREFCRE, A POTENTI AL FOR HUVAN EXPCSURE BY | NGESTI ON OF CRGANI C COVPOUNDS | N

CONCENTRATI ONS ABOVE THE DRI NKI NG WATER CRI TERI A | S ASSOCI ATED WTH TH S ALTERNATI VE. TH S ALTERNATI VE
WOULD NOT PROVI DE PROTECTI ON TO PUBLI C HEALTH OR THE ENVI RONMENT AND CONTAM NATI ON OF GROUNDWATER THROUGH
LEACH NG OF THE CONTAM NANTS WOULD BE EXPECTED TO CONTI NUE.

COWON TO ALL OTHER ALTERNATI VES

ALL OF THE SOURCE CONTROL ALTERNATI VES DI SCUSSED BELON WOULD | NCLUDE A RI GORQUS, | NI TI AL SAVPLI NG AND
ANALYSI S PROGRAM  BOTH MONI TORI NG AND RECOVERY WELLS WOULD BE SAMPLED FOR HAZARDOUS SUBSTANCE LI ST (HSL)
COVPOUNDS | N CRDER TO MORE PRECI SELY DEFI NE THE CONTAM NANTS AND THEI R CONCENTRATI ONS.

ALL OF THE SOURCE CONTROL ALTERNATI VES | NCLUDE DOANGRADI ENT RECOVERY WELLS TO CONTROL THE M GRATI ON OF
THE CONTAM NANT PLUME. A TREATMENT ALTERNATI VE FOR THE RECOVERY WVELL DI SCHARGES CAN NOT BE ADDRESSED AT
TH'S TIME. THE STATE OF DELAWARE | S | N THE PROCESS COF | SSUI NG AN NPDES PERM T THAT WOULD | DENTI FY THE
SAFE AND APPRCOPRI ATE LEVELS FOR CONTAM NANTS AT THE PO NT OF DI SCHARGE | NTO THE ARMY CREEK AND POND.
BASED ON THOSE LIM TS, THE TREATMENT ALTERNATIVE WLL BE DETERM NED AT A LATER DATE.

A DEFI NI TE TI ME PERI OD FOR PHASI NG QUT THE DOANGRADI ENT RECOVERY WELL SYSTEM CANNOT BE ESTABLI SHED AT
TH S TI ME FOR THE FOLLOW NG REASONS:

*  CGROUNDWATER QUALITY FOR ORGANI CS AT THE SI TE CAN NOT BE PRECI SELY DEFI NED W TH EXI STI NG DATA.

« THE TOTAL | MPACT OF THE DELAWARE SAND AND GRAVEL LANDFILL ON THE GROUNDWATER IS NOT KNOM AT TH S
TI ME.

e THE REMEDI AL ACTI ONS TO BE TAKEN AT THE DELAWARE SAND AND GRAVEL LANDFI LL ARE NOT KNOMN. THESE
ACTI ONS NVAY AFFECT THE QUALITY OF GROUNDWATER AT THE ARMY CREEK SI TE.

THE FOLLOW NG METHODOLOGY W LL BE CONSI DERED FOR PHASI NG QUT THE RECOVERY WELL SYSTEM

THE RECOVERY WELL SYSTEM W LL BE EVALUATED I N TERVB OF BOTH THE FLOW SYSTEM AND WATER QUALITY FOR A

PERI OD OF FI VE YEARS AFTER THE CAP IS I NSTALLED OR AFTER THE WASTE | S EXCAVATED. | F PRI MARY DRI NKI NG
WATER CRI TERI A LEVELS ARE NOT MET WTH N TH' S EVALUATI ON PERI CD, ALTERNATE CONCENTRATI ON LEVELS (ACL)
WLL BE CONSI DERED. THE ACLS WLL BE BASED ON AN EVALUATI ON TO DEFI NE | F SUFFI Cl ENT ATTENUATI ON W LL BE
ACHI EVED DOMNGRADI ENT OF THE ARMY CREEK LANDFI LL, SO THAT DRI NKI NG WATER CRI TERI A LEVELS WLL BE MET AT
ANY POTENTI AL RECEPTORS. THESE ACLS WLL BE APPLI ED AT THE RECOVERY WELLS OR THE PROPERTY BCUNDARY.
WHEN THE ACLS ARE MET, THE RECOVERY WELL SYSTEM COULD BE PHASED QUT.

ALTERNATI VES THAT | NCLUDE A CAP MAY ENCROACH ON THE 100 YEAR FLOCDPLAI N AT THE SQUTH END CF THE SI TE.

THE FLOODPLAI N EXTENDS TO APPROXI MATELY THE TEN FOOT CONTCQUR.  DURI NG DESI GN, DETAI LED SURVEYS AND DESI GN
EVALUATI ON WLL DETERM NE | F ANY PORTION CF THE CAP MJUST EXTEND TO TH S AREA.  SU TABLE MEASURES

I NCLUDI NG GABI ONS OR RI P- RAP MAY BE USED TO PROTECT THE CAP AND M NI M ZE ENCROACHVENT | N THE FLOODPLAI N.

ALTERNATI VE NO 2 - DOANGRADI ENT PUMPI NG

ALTERNATI VE NO 2 CONSI STS OF A SERIES OF DOANGRADI ENT PUMPI NG VELLS TO RECOVER CONTAM NATED GROUNDWATER
AND CONTROL | TS M GRATION.  IN 1972, WHEN | T WAS DI SCOVERED THAT LEACHATE HAD ENTERED THE UNDERLYI NG
CONFI NED AQUI FER IN THE POTOVAC FORVATI ON AND HAD CONTAM NATED A NEARBY DOMESTI C WELL, WESTON WAS

RETAI NED BY NEW CASTLE COUNTY TO | NVESTI GATE THE EXTENT OF THE PROBLEM AND PROPOSE POTENTI AL SCLUTI ONS.
PRELI M NARY HYDROGEOLOG C | NVESTI GATI ONS CONDUCTED BY WESTON | NDI CATED THAT THE LEACHATE HAD CONTAM NATED
A SUBSTANTI AL VOLUME OF THE UPPER POTOVAC AQUI FER AND THAT CONTAM NATED GROUNDWATER WAS MOVI NG I N THE

DI RECTI ON OF THE ARTESI AN WATER COVPANY' S LLANGOLLEN VELLFI ELD I N RESPONSE TO BOTH THE NATURAL



GROUNDWATER GRADI ENT AND THE PUWPI NG EFFECTS OF THE ARTESI AN VELLFI ELD. THE NEAREST ARTESI AN WATER
COVPANY WELL WAS LOCATED ABQUT 1,600 FEET FROM THE EDGE OF THE CONTAM NANT PLUME

BASED ON PRELI M NARY HYDROGEOLOG C | NVESTI GATI ONS, A CONTAM NANT RECOVERY AND MONI TORI NG PROGRAM WAS
DESI GNED AND | MPLEMENTED | N 1973 AS AN I NI TIAL STEP TOMRDS AN EVENTUAL SCLUTI ON TO THE PROBLEM THE
RECOVERY PROGRAM WAS DESI GNED TO ACH EVE THE FOLLOW NG OBJECTI VES:

« TO CONTROL THE M GRATI ON OF CONTAM NANTS TOWARDS ARTESI AN WATER COVPANY' S VEELLS AND TO CONTAI N
THEM I N AN AREA CLOSER TO THE LANDFI LL.

» TO CREATE A GROUNDWATER DI VI DE BETWEEN THE ARTESI AN WELLFI ELD AND THE CONTAM NATED ZONE SUCH THAT
THE GROUNDWATER FLOW I N THE CONTAM NATED ZONE COULD BE REVERSED AND THE CONTAM NATED GROUNDWATER
BETWEEN THE RECOVERY WELLS AND WELLFI ELD WOULD MOVE TOMRD THE ARMY CREEK LANDFI LL.

» TO RECOVER CONTAM NATED WATER AND RESTORE THE AQUI FER WATER QUALI TY.

« TO MONI TOR THE WATER QUALI TY AND WATER LEVELS I N THE AREA AND EVALUATE THE EFFECTI VENESS CF THE
RECOVERY PROGRAM

e TO DEVELCOP FEASI BLE LEACHATE TREATMENT AND DI SPOSAL METHODS UNTI L SOMVE TYPE OF PERVANENT SOLUTI ON
TO THE PRCBLEM WAS DETERM NED.

AS A RESULT, A LARGE NUMBER COF OBSERVATI ON AND RECOVERY VELLS WAS CONSTRUCTED. WH LE THE OBSERVATI ON
WELLS WERE CONSTRUCTED | N BOTH THE SHALLOW COLUMBI A SEDI MENTS AND THE UNDERLYI NG POTOVAC AQUI FER, THE
RECOVERY WELLS WERE CONSTRUCTED ONLY IN THE CONTAM NATED ZONE OF THE UPPER POTOVMAC AQUIFER, WHICH IS THE
AQUI FER SOURCE USED BY ARTESI AN.

THE | NI TI AL RECOVERY WELL SYSTEM CONSI STED OF ELEVEN RECOVERY WELLS RW1, 2,3,4,5,6 AND VELLS 27, 28, 29, 31
AND 53 (FIGURE 3). IN 1977, THE DATA COLLECTED DURI NG THE I NI TI AL OPERATI ON FROM 1973 TO 1977 WAS
EVALUATED. THE FOLLOWN NG CONCLUSI ONS WERE MADE AT THAT Tl ME BASED ON THE EVALUATI ON:

« THE RECOVERY WELLS HAVE BEEN SUCCESSFUL | N CONTAI NVENT COF THE CONTAM NATED GROUNDWATER PLUME
WTH N THE GROUNDWATER FLOW SOQUTH OF THE ARMY CREEK LANDFI LL.

« A GROUNDWATER DI VI DE HAS BEEN DEVELOPED BETWEEN THE ARTESI AN WATER COVPANY' S WELLFI ELD AND THE
CONTAM NATED ZONE OF GROUNDWATER. THE GROUNDWATER FLOW I N THE CONTAM NATED ZONE BETWEEN THE
LANDFI LL AND THE ARTESI AN WELLFI ELDS HAS BEEN REVERSED TOMRDS THE RECOVERY WELLS AND THE ARWY
CREEK LANDFI LL.

« RECOVERY WELLS RW1, RW3, RW4, AND RW5 CONTI NUED TO "PULL BACK' THE CONTAM NANTS TO AS FAR AS
THEI R PRESENT LOCATI ONS; THESE RECOVERY WVELLS COULD BE PHASED QUT OF THE SYSTEM I N STAGES BY
REDUCI NG THEI R PUVPI NG RATES.

* | T WOULD BE NECESSARY TO MONI TOR THE WATER QUALITY IN THE VICI NI TY OF RECOVERY WELLS RW1, RW3,
RW4 AND RW5 MORE FREQUENTLY THAN USUAL WHEN THEI R PUMPI NG RATES HAVE BEEN REDUCED. THI S WOULD
ASSURE EARLY DETECTI ON OF ANY DETERI CRATI ON | N WATER QUALI TY CAUSED BY REDUCED PUWPI NG RATES.

e | T APPEARS THAT MOST OF THE | NORGANI C CONTAM NANTS ARE DI SCHARGED | NTO THE UPPER POTOVAC AQUI FER
IN AN AREA OF THE LANDFI LL NORTH CF RECOVERY WELLS 27, 28 AND 29 AND | N THE SOUTHWEST CORNER OF
THE LANDFI LL.

« THE TOTAL PUWPI NG RATE OF THE RECOVERY WELLS WAS APPROXI MATELY 1.5 M LLI ON GALLONS PER DAY, WH CH
IS ABQUT 7.5 TI MES MORE THAN THE AVERAGE DAI LY RATE OF POTENTI AL LEACHATE PRODUCTI ON. LEACHATE
WOULD BE RECOVERED MORE EFFI CIENTLY | F THE WELLS WERE LOCATED W TH N AND CLOSER TO THE LANDFI LL.

e | NCRUSTATI ON HAS CAUSED A SI GNI FI CANT PROBLEM REQUI RI NG FREQUENT REHABI LI TATI ON CF THE RECOVERY
VELLS. TO CONTRCL THE | NCRUSTATI ON PROBLEM THE PUMPI NG RATES CF THE EXI STI NG RECOVERY WELLS
SHOULD BE FURTHER REDUCED BY ABQUT 50 PERCENT.

* VWHEN RW1, RW3, RW4 AND RW5 HAVE BEEN PHASED OQUT OF THE RECOVERY PROGRAM MORE RECHARCGE W LL
BE AVAI LABLE FCR ARTESI AN WATER COVPANY' S VELLS.

I T WAS THEREFORE RECOMVENDED THAT NEW WELLS RW 10, RW 11, RW12, RW13 AND RW14 BE | NSTALLED CLCSER TO
THE LANDFI LL SUCH THAT LEACHATE AND CONTAM NATED CGROUNDWATER COULD BE RECOVERED MORE EFFI CI ENTLY. TH' S
WAS ALSO RECOMVENDED BY THE ROUND TABLE CONFERENCE I N 1977.



IN MAY 1982, THE EFFECTI VENESS COF THE MCDI FI ED DOANGRADI ENT PUMPI NG SYSTEM WAS EVALUATED THROUGH A

SERI ES OF PUWP TESTS PERFORVED ON THE NEW RECOVERY WELLS, RW 10, RW11l, RW12, RW13 AND RW14. THE
CONCLUSI ONS AND RECOMVENDATI ONS GENERATED AS A RESULT OF THE PUWP TESTS RESULTED I N THE PHASI NG QUT COF
RECOVERY WELLS RW2, RW3, RW4, RW¥5 AND RW6. THE CURRENT DOMGRADI ENT PUVPI NG SYSTEM | NCLUDES RW 14,
RW13, RW12, 31, 29, 28,27, RW1l, RW11l, RWMO, AND RW9 (FIGURE 3). THE CURRENT SYSTEM HAS MAI NTAI NED THE
GRCUNDWATER DI VI DE NECESSARY TO | NTERCEPT CONTAM NATED GROUNDWATER

THE CLOGE NG OF WELL SCREENS AND DI SCHARGE LI NES BY | RON PRECI Pl TATE | S A CONTI NUQUS PRCBLEM THAT | S
ADDRESSED THROUGH A REGULAR PROGRAM COF WELL REHABI LI TATI ON AND PUMP REPAI R DURI NG THE PERI CD OF JUNE
1982 THROUGH APRIL 1983, AT LEAST ONE WELL WAS OFF- LI NE FOR NMAI NTENANCE, REPAI R OR REHABI LI TATI ON DURI NG
ANY G VEN MONTH, WTH THE EXCEPTI ON COF JUNE 1982. SINCE THE PHASI NG QUT OF WELLS W TH THE POCOREST
PERFCRVANCE, A BI ANNUAL MAI NTENANCE PROGRAM HAS BEEN ESTABLI SHED TO TREAT AND REHABI LI TATE THE TWELVE
OPERATI NG VELLS. MAI NTENANCE AND REPLACEMENT OF PARTS HAVE BEEN PERFCRVED AS PART OF THE NMAI NTENANCE
PROGRAM

SI NCE THE RECOVERY WELL SYSTEM | S ALREADY I N PLACE AND OPERATI VE, THERE IS NO | MPLEMENTATI ON TI ME
NECESSARY FOR TH' S ALTERNATI VE.

SAMPLI NG AND TESTI NG PERFORVED AT THE ARTESI AN WATER COVPANY' S VELLFI ELD AND CONCENTRATI ON GRADI ENT NMAPS
OF THE AREA HAVE | NDI CATED THAT THE DOWNGRADI ENT PUMPI NG SYSTEM ALONG W TH CONTRCLLED W THDRAWAL BY
ARTESI AN HAS BEEN EFFECTI VE | N CONTAI Nl NG THE CONTAM NATED GROUNDWATER PLUME THROUGH THE CREATION OF A
HYDROLOG C DI VI DE BETWEEN THE LANDFI LL AND THE ARTESI AN WATER COVPANY' S WELLFI ELD.  ALTERNATI VE 2 HAS
THEREFORE BEEN PROVEN TO HAVE CONTAI NED CONTAM NATED GROUNDWATER.  BY CONTROLLI NG THE CONTAM NATED
GROUNDWATER THE PUMPI NG SYSTEM HAS PREVENTED THE PCSSI BLE ABANDONVENT OF THE UPPER POTOVAC AQUI FER AS A
SOURCE OF WATER SUPPLY | N THE PRODUCTI ON WELLFI ELDS NEAR THE LANDFI LL AND REDUCED THE PUBLI C HEALTH RI SK
THAT COULD HAVE RESULTED | F THE CONTAM NATED GROUNDWATER PLUVME WAS NOT CONTRCLLED.

ALTERNATI VE 2 DOES NOT, HOWEVER, ADDRESS THE SOURCE OF LEACHATE ENTERI NG THE POTOVAC AQU FER OR THE
PATHWAYS THROUGH WH CH WATER ENTERS THE LANDFI LL RESULTI NG | N LEACHATE PRCDUCTI ON.  PRECI PI TATI ON

I NFI LTRATI NG THROUGH THE LANDFI LL SURFACE AND GROUNDWATER | NFI LTRATI ON THROUGH THE NORTHWEST SI DE OF THE
LANDFI LL FROM THE COLUMBI A AQUI FER W LL CONTI NUE UNDER THI S ALTERNATI VE. THEREFORE, LEACHATE M GRATI ON
I NTO THE COLUMBI A AND UPPER POTOVAC AQUI FER W LL CONTI NUE SHOULD ALTERNATI VE 2 BE | MPLEMENTED.

TH S ALTERNATI VE DCES NOT ATTAIN ALL APPLI CABLE AND RELEVANT PUBLI C HEALTH AND ENVI RONMENTAL STANDARDS AS
DEFI NED BY CERCLA AND RCRA.

ALTERNATI VE NO 3 - DOANGRADI ENT PUMPI NG AND LANDFI LL CAPPI NG

ALTERNATI VE 3 CONSI STS OF THE DOANGRADI ENT PUMPI NG PROGRAM EVALUATED UNDER ALTERNATI VE 2, AND | NCLUDES
CAPPI NG THE LANDFI LL WTH A MULTI - LAYERED CAP.

THE MULTI - LAYER CAP SYSTEM REPRESENTS A RECENTLY DEVELCPED COVER TECHNOLOGY THAT IS GAI NI NG W DESPREAD
USE AS AN | NFI LTRATI ON CONTROL STRATEGY FCOR WASTE CONTAI NVENT OR I N-PLACE CLOSURE. THE MULTI - LAYER CAP
SYSTEM PERFORMS THE BASI C FUNCTIONS OF M NI M ZI NG | NFI LTRATI ON | NTO THE WASTE SI TE; DI RECTI NG AND
TRANSM TTI NG PERCOLATI ON AND GAS M GRATI ON AWAY FROM THE SI TE; AND PROVI DI NG A FI NAL COVER FOR THE SI TE
AND GROMH MEDI UM FOR VEGETATI ON. A TYPI CAL MULTI - LAYER CAP SYSTEM AS SHOM ON FI GURE 5, CONSI STS COF
THE FOLLOWN NG THREE LAYERS:

A) UPPERSO L LAYER A TOP SO L AND NATIVE SO L LAYER, TYPICALLY PLACED TO A DEPTH OF ABQUT 12-24
INCHES. TH' S LAYER SERVES TO SUPPCRT VEGETATI ON, PROVI DE A COVER FCR THE DRAI N LAYER, AND DI VERT
SURFACE RUNCFF.

B) MDDLE DRAIN LAYER A GRADED LAYER OF PCROUS FLOW ZONE MATERI AL (E. G, SAND, GRAVEL, CECGRID) TO
ACT AS A DRAINAGE MEDIUM TH S LAYER | S TYPI CALLY PLACED TO A DEPTH OF ABOUT 18 | NCHES.

C) CAP LAYER A COWACTED LAYER OF FI NE- GRAINED SO LS OF LOW PERVEABI LI TY DESI GNED TO DI VERT
I NFI LTRATI ON THAT HAS PERCOLATED THROUGH THE UPPER SO L LAYER  TH S CAP LAYER IS TYPI CALLY PLACED
TO DEPTHS OF ABQUT 18-24 | NCHES.

THE SUCCESSFUL MULTI - LAYER CAP SYSTEM | NCORPORATES THE USE OF LOW PERVEABI LI TY MATERI ALS TO PROVI DE A
SURFACE SEAL OVER THE CONTAM NATED AREA. A ZONE CF H GH PERMVEABI LI TY MATERI ALS, SUCH AS GRADED GRAVEL,
AGGREGATE, AND DRAI NAGE GEOTEXTILES, |'S TYPI CALLY PLACED OVER A CAP LAYER TO ENHANCE LATERAL MOVEMENT OF
WATER THAT PERCOLATES THROUGH THE UPPER SO L LAYER  THE UPPER SO L LAYER PROVI DES THE FOLLOWN NG

(A) A SAOL COVER TO PROMOTE RUNCFF.

(B) A PROTECTI VE COVER FCR THE DRAI N LAYER



(O A MED UM FOR GROMH OF VEGETATI VE COVER

THE VEGETATI ON NOT ONLY STABI LI ZES THE COVER SYSTEM FROM PCSS| BLE DAMAGE DUE TO WATER CR W ND ERGCSI ON,
BUT ALSO CONTRI BUTES TO MO STURE LOSS THROUGH EVAPOTRANSPI RATI ON.

SEVERAL MAJCR ADVANTAGES OF THE MULTI - LAYER COVER SYSTEM AS COVPARED TO A STANDARD NATI VE SO L COVER
I NCLUDE THE FOLLOW NG

(A) A PROTECTIVE SO L LAYER | S PLACED OVER THE CAP LAYER, THE CAP IS NOT DI RECTLY EXPCSED TO
EXCESSI VE DAMAGE DUE TO WEATHERI NG CRACKI NG OR ROOT PENETRATI ON.

(B) A DRAIN LAYER SERVES TO DI VERT ADDI TI ONAL PERCOLATI NG WATER SO I T DCES NOT EVENTUALLY M GRATE
I NTO THE UNDERLYI NG WASTE MATERI AL.

(© POSSIBLE SLUWPI NG OF THE TOPSO L AND UPPER SO L LAYERS IS M NI M ZED.

CALCULATI ONS USI NG HYDROLOG C SI MULATI ON MODELI NG SHOW THAT THE MULTI - LAYERED COVER SYSTEM CAN DI VERT
GREATER THAN 90 PERCENT OF THE PRECI PI TATI ON FALLING ON THE SITE. SINCE THE COVER | S CONSTRUCTED OF
NATURAL MATERIALS, I T IS EXPECTED TO REMAI N EFFECTI VE OVER THE 30- YEAR EVALUATI ON PERI OD.

FI NAL DESI GN STUDI ES WLL BE USED TO DETERM NE THE MATERI AL TYPES AND SPECI FI CATI ONS FOR THE NUMBER CF
LAYERS AND TH CKNESS OF THE FI NAL CAP SYSTEM  ANY SYSTEM | NSTALLED WLL COVPLY W TH THE RCRA CAP
REQUI REMENTS.

ALTERNATI VE 3 PROVI DES THE SAME HEALTH BENEFI TS AS ALTERNATI VE 2 BY CONTAI NI NG THE CONTAM NANT PLUME
THROUGH THE CREATI ON OF A HYDROLOG C DI VI DE BETWEEN THE LANDFI LL AND THE ARTESI AN WATER COVPANY' S

VELLFI ELD BY DOANGRADI ENT PUMPI NG THE RECOVERY PUMPI NG PROGRAM I N PLACE AT THE ARWY CREEK LANDFI LL HAS
PROVEN TO HAVE CONTAI NED CONTAM NATED GROUNDWATER CLOSE TO THE LANDFILL. BY CONTROLLI NG THE CONTAM NANT
PLUME, THE PUWPI NG SYSTEM HAS PREVENTED THE PGOSSI BLE ABANDONMENT OF THE UPPER POTOVAC AQUI FER AS A SOURCE
OF WATER SUPPLY I N THE PRODUCTI ON WELLFI ELDS NEAR THE LANDFI LL.

TH S ALTERNATI VE ATTAINS ALL APPLI CABLE AND RELEVANT PUBLI C HEALTH AND ENVI RONMENTAL STANDARDS AS DEFI NED
BY CERCLA AND RCRA.

ALTERNATI VE NO 4 - DOANGRADI ENT PUMPI NG LANDFI LL CAPPI NG AND UPGRADI ENT CONTROLS

A. NON- PHASED APPROACH - THE NON- PHASED APPROACH TO ALTERNATI VE 4 WOULD | NCLUDE THE CONTI NUATI ON OF
THE DOANGRADI ENT PUMPI NG PROGRAM AND THE SI MULTANEOUS CONSTRUCTI ON OF THE FI NAL CAP SYSTEM AND THE
UPGRADI ENT GROUNDWATER CONTROLS (FIGURE 6). TH S APPROACH TO ALTERNATI VE 4 PROVI DES ADDI Tl ONAL
| MVEDI ATE MEASURES TO FURTHER M Tl GATE THE ENVI RONVENTAL | MPACTS OF THE LANDFI LL AS COMPARED TO
ALTERNATI VE 3. THE UPGRADI ENT CONTROLS WOULD | NTERCEPT AND S| GNI FI CANTLY REDUCE THE GROUNDWATER
ENTERI NG THE LANDFI LL ALONG THE NORTH WESTERN S| DE, THUS REDUCI NG THE POTENTI AL VOLUME OF
LEACHATE PRCDUCED. THE FLOW OF GROUNDWATER | NTO THE LANDFI LL ALONG THE NORTHWESTERN SI DE HAS
BEEN ESTI MATED AT 25, 000 GPD AS COVPARED TO 4, 000 GPD OF PRECI PI TATI ON | NFI LTRATI ON.

B. PHASED APPROACH - THE PHASED APPROACH TO ALTERNATI VE 4 | NVOLVES TWD PHASES. PHASE 1 WOULD | NCLUDE
| NSTALLATI ON OF THE FI NAL CAP SYSTEM W TH CONTI NUATI ON OF THE DOANGRADI ENT PUMPI NG SYSTEM  THE
EFFECT ON THE GROUNDWATER QUALI TY AS A RESULT OF CAPPI NG THE LANDFI LL WOULD THEN BE MONI TORED AND
ASSESSED PRI OR TO I NI TI ATI NG PHASE 2 UPGRADI ENT CONTRCLS. | T IS PGSSI BLE THAT ALTHOUGH A
SI GNI FI CANTLY GREATER VOLUVE OF GROUNDWATER PASSES THROUGH THE SI TE THAN DCES PRECI PI TATI ON, THE
REFUSE THAT COVES | N CONTACT W TH THE GROUNDWATER HAS ALREADY HAD MJUCH CF THE CONTAM NATI ON
LEACHED AFTER ALMOST SEVENTEEN YEARS I N A SATURATED STATE. MON TORI NG HAS ALSO SHOWN THAT THE
GROUNDWATER TABLE ELEVATI ONS HAVE DROPPED OVER THE PAST TWELVE YEARS DUE TO THE ADDI Tl ONAL
PUWPI NG RESULTING I N A LESSER QUANTI TY OF REFUSE THAT | S SATURATED. PREC Pl TATI ON, ON THE OTHER
HAND, PERCOLATES THROUGH THE ENTI RE REFUSE STRATUM ALLOW NG FCR MORE CONTACT W TH A GREATER
VOLUME OF LANDFI LL MATERIAL.  FOLLOW NG AN EVALUATI ON PERI GD OF 5 YEARS AFTER THE CAP | S
| NSTALLED, THE NEED FOR UPGRADI ENT GROUNDWATER CONTROLS TO REDUCE LEACHATE PRCDUCTI ON WOULD BE
DETERM NED. TH S DETERM NATI ON WOULD BE BASED ON THE EVALUATI ON CF THE MONI TORI NG VEELL WATER
LEVELS, PUMPI NG RATES AND WATER QUALI TY.

BOTH THE PHASED AND NON- PHASED APPROACHES | NCLUDE SURFACE NMANAGEMENT MEASURES AND GAS VENTI NG AS
PART OF THE CONSTRUCTI ON OF THE CAP SYSTEM

THE TECHNI CAL EVALUATI ON OF THE DOANGRADI ENT PUMPI NG PROGRAM HAS BEEN PERFORMED UNDER ALTERNATI VE 2, AND
THE EVALUATI ON OF THE MULTI - LAYER CAP SYSTEM UNDER ALTERNATI VE 3. FINAL DESI GN ANALYSIS WLL BE USED TO
DETERM NE THE MATERH AL TYPES AND SPECI FI CATI ONS FOR THE NUMBER OF LAYERS AND THI CKNESS CF THE FI NAL CAP
SYSTEM THE ANALYSI S FOR TH S ALTERNATI VE W LL THEREFORE CONCENTRATE ON EVALUATI NG THE UPGRADI ENT



CONTROLS. AN UPGRADI ENT PUVMPI NG NETWORK | S USED HERE FOR EVALUATI ON PURPOSES ONLY. THE FI NAL UPGRADI ENT
CONTROL ( PUMPI NG OR TRENCH) WOULD BE DETERM NED DURI NG THE DESIGN PHASE. I T | S ANTI Cl PATED THAT LESS
PUWPI NG BOTH | N QUANTI TY AND DURATI ON, BY THE DOANGRADI ENT RECOVERY WELL SYSTEM WOULD BE REQUI RED AS A
RESULT OF CAPPI NG THE LANDFI LL. UPGRADI ENT CONTROLS SHOULD FURTHER HASTEN GROUNDWATER CLEANSI NG

REDUCI NG THE TI ME THE DOMNGRADI ENT SYSTEM HAS TO BE OPERATED.

THE ARRANGEMENT AND NUMBER OF RECOVERY WELLS NECESSARY TO PREVENT THE LATERAL | NFLOW OF GROUNDWATER | NTO
THE ARMY CREEK LANDFI LL WOULD BE CONTI NGENT UPON SEVERAL OF THE FOLLOW NG FACTCRS; THE VOLUME OF

| NFLON NG WATER, THE DEPTH TO WH CH THE WATER TABLE MJST BE LOMERED, AND THE ABI LI TY OF THE COLUMBI A
AQUI FER TO TRANSM T WATER

TO | NTERCEPT THE | NFLOW NG GROUNDWATER AND LOAER THE WATER TABLE W THI N THE LANDFI LL, WESTON DETERM NED
THAT FI VE RECOVERY WELLS, SPACED AT 320- FOOT | NTERVALS, WOULD BE NEEDED. THE WELLS COULD BE LOCATED

DI RECTLY SOUTH OF THE RAI LROAD TRACKS ALONG THE NORTHWESTERN BOUNDARY OF THE LANDFILL (FIGURE 3). TO
ENSURE MAXI MUM DRAI NAGE FROM THE COLUMBI A AQUI FER, THE DEPTH OF THE WELLS SHOULD EXTEND TO THE BASE OF
THE AQUI FER (25 TO 30 FEET).

AN EVALUATI ON OF VARI QUS PUWPI NG RATES ESTI MATED THAT A DI SCHARGE RATE OF 20 GPM PER WELL WOULD PROVI DE
MAXI MUM DRAI NAGE OF THE COLUMBI A AQUI FER W THOUT EXCEEDI NG THE CRI TI CAL WELL DRAWDOMWN LIM TS. THE
PUWPI NG RATE COF 20 GALLONS PER M NUTE(GPM AT EACH OF THE FI VE WELLS WOULD REMOVE APPROXI MATELY 144, 000
GPD OF GROUNDWATER, CREATI NG A HYDROLOG C DRAIN FOR THE GROUNDWATER ENRCUTE TO THE LANDFI LL. THE
DRAVWDOM | NFLUENCE FROM THE PUMPI NG WELLS WOULD LONER THE WATER TABLE W THI N THE REFUSE.  UPGRADI ENT
PUMPI NG WOULD ESSENTI ALLY DEWATER A MAJOR PORTI ON OF THE REFUSE, LEAVI NG ONLY A FRACTI ON OF THE TOTAL
WASTE VOLUVE SATURATED NEAR THE BASE OF THE COLUMBI A FORVATI ON.

THE WATER LEVEL | N ARMY CREEK COULD POTENTI ALLY | MPACT THE DEWATERI NG | NFLUENCES OF THE UPGRADI ENT WVELLS.
IF THE CUMJLATI VE DRAWDOMNS FROM THE FI VE RECOVERY WELLS LONERS THE WATER TABLE BELOW THE WATER LEVEL CF
ARMY CREEK, THEN SURFACE WATER FLOW I NTO THE COLUMBI A AQUI FER COULD BE | NDUCED. THI S WOULD EVENTUALLY
CREATE A STEADY- STATE CONDI TI ON BETWEEN THE WATER LEVELS I N THE WELLS AND THE STAGE OF THE STREAM AT
TH S TIME, THE VAR ATION I N THE ELEVATI ON OF THE SURFACE WATER | N ARMWY CREEK | S UNKNOMW, AND THE EFFECT
OF THE STREAM ON THE NAXI MUM WATER TABLE DRAVWDOMNS CANNOT BE DETERM NED.

ALTERNATI VE 4 PROVI DES THE SAME HEALTH BENEFI TS AS ALTERNATI VES 2 AND 3 BY CONTAI NI NG THE CONTAM NANT
PLUME THROQUGH THE CREATI ON OF A HYDROLOG C DI VI DE BETWEEN THE LANDFI LL AND THE ARTESI AN WATER COVPANY' S
VWELLFI ELD BY DOANGRADI ENT PUMPI NG ALTERNATI VE 4 PROVI DES FURTHER MEASURES TO M Tl GATE THE ENVI RONVENTAL
I MPACTS REMAI NI NG AFTER THE | MPLEMENTATI ON OF THE DOANGRADI ENT PUMPI NG AND LANDFI LL CAPPI NG | NCLUDED | N
ALTERNATI VE 3. UNDER THE NON- PHASED APPROACH TO ALTERNATI VE 4, UPGRADI ENT CONTROLS WLL BE I NSTALLED AT
THE SAME TI ME THE LANDFI LL IS CAPPED. BOTH PATHWAYS OF | NFI LTRATI ON | NTO THE LANDFI LL WOULD, THEREFORE,

| MVEDI ATELY BE ADDRESSED. POTENTI AL LEACHATE PRODUCTI ON SHOULD BE SI GNI FI CANTLY REDUCED AS A RESULT CF
THESE ACTIONS. | T IS THEREFCRE ANTI Cl PATED THAT GROUNDWATER CLEANSI NG WOULD BE FURTHER HASTENED UNDER
ALTERNATI VE 4.

THE PHASED APPROACH WOULD ALLOW FOR A PERI OD OF MONI TORI NG AND ASSESSMENT OF THE EFFECTI VENESS OF CAPPI NG
THE LANDFI LL ON GROUNDWATER QUALI TY. FOLLOW NG AN EVALUATI ON PERI GD OF 5 YEARS AFTER THE CAP | S

I NSTALLED, THE NEED FOR ADDI TI ONAL MEASURES TO REDUCE LEACHATE PRCDUCTI ON WOULD BE DETERM NED. THI S

DECI SI ON WOULD BE BASED ON AN EVALUATI ON OF WATER LEVELS AND WATER QUALI TY AT THE ARMY CREEK LANDFI LL.

TH S ALTERNATI VE ATTAINS ALL APPLI CABLE AND RELEVANT PUBLI C HEALTH AND ENVI RONMVENTAL STANDARDS AS DEFI NED
BY CERCLA AND RCRA.

ALTERNATI VE 5 - DOMGRADI ENT PUMPI NG PARTI AL REMOVAL AND LANDFI LL CAPPI NG

ALTERNATI VE 5 CONSI STS OF THE DOMGRADI ENT RECOVERY WELL SYSTEM ALSO | NCLUDED | N ALTERNATI VES 3 AND 4,
THE EXCAVATI ON OF THE LANDFI LL REFUSE I N THE WESTERN SECTI ON, AND MOVEMENT OF THE EXCAVATED REFUSE ON THE
EASTERN SECTI ON. THE EASTERN SECTI ON WOULD THEN BE GRADED AND CAPPED W TH A MULTI - LAYERED CAP SYSTEM
AND THE WESTERN SECTI ON BACKFI LLED W TH CLEAN FI LL MATERI AL, GRADED TO DRAI N SURFACE RUN- OFF AND
VEGETATED. ERCSI ON AND RUN- OFF CONTROLS WOULD BE ESTABLI SHED | N EXCAVATED AND FI LL AREAS. THE SATURATED
REFUSE | N THE WESTERN SECTI ON WOULD REQUI RE "DEWATERI NG' OR DRAINING AS | T | S EXCAVATED AND WOULD BE

M XED W TH DRYER REFUSE TO BE PLACED AND COVPACTED ON THE EASTERN SECTI ON OF THE LANDFI LL. A COVBI NATI ON
OF DRAI NI NG PUMPI NG OF FREE LI QU DS FROM THE SATURATED REFUSE AND UPGRADI ENT CONTROLS WOULD BE REQUI RED
FOR THE DEWATERI NG PROCESS. FI GURES 7 PROVI DES A GRAPHI CAL PRESENTATI ON CF ALTERNATI VE 5.

TH S ALTERNATI VE WLL REMOVE ONE OF THE SOURCES OF CONTAM NATI ON CF THE COLUMBI A AQUI FER AND SUBSEQUENTLY
THE UPPER POTOVAC AQUI FER BY THE EXCAVATI ON OF THE WESTERN SECTI ON OF THE LANDFI LL. FI ELD | NFORVATI ON
SUGGESTS THAT GROUNDWATER IS | NFI LTRATI NG THE REFUSE LATERALLY IN TH S SECTI ON CF THE LANDFI LL.



TH' S ALTERNATI VE ALSO ADDRESSES THE PRECI PI TATI ON | NFI LTRATI ON THROUGH THE REMOVAL AND REDEPGCSI TI ON OF
REFUSE TO THE EASTERN SECTI ON OF THE LANDFI LL WH CH WOULD THEN BE CAPPED W TH A MULTI - LAYERED CAP SYSTEM
THE MULTI - LAYERED CAP SYSTEM WAS EVALUATED | N ALTERNATI VE 3. ALTERNATI VE 5 WOULD BE EFFECTI VE I N
ADDRESSI NG THE PATHWAYS OF | NFI LTRATI ON AND REDUCI NG THE POTENTI AL VOLUVE OF LEACHATE PRODUCED FROM AN
ESTI MATED 29, 000 GPD (25, 000 GPD GROUNDWATER | NFI LTRATI ON PLUS 4, 000 GAL/ DAY OF PRECI Pl TATI ON

I NFI LTRATI ON) TO AN ESTI MATED 200 GPD ( PRECI Pl TATI ON | NFI LTRATI ON THRQUGH MULTI - LAYERED CAP SYSTEM) .
SOURCE REMOVAL WOULD PROVI DE AN EFFECTI VE LONG TERM SCLUTI ON TO GROUNDWATER CONTAM NATI ON AT THE SI TE.
THE USEFUL LI FE OF THE MJULTI - LAYERED CAP SYSTEM WOULD DEPEND ON THE ESTABLI SHVENT OF A MAI NTENANCE
PROGRAM THAT WOULD MAI NTAIN A PROPER VEGETATED COVER AND | NTEGRITY OF THE CAP. A PROPERLY CONSTRUCTED
AND MAI NTAI NED CAP SHOULD LAST THRQUGH THE 30- YEAR EVALUATI ON PERI CD.

ONCE THE VEGETATI ON ON THE MULTI - LAYERED CAP SYSTEM | S ESTABLI SHED | T WOULD REQUI RE RQUTI NE REGULAR
MAI NTENANCE. THE ENTI RE VEGETATED AREA SHOULD BE MONED ONCE OR TWCE A YEAR TO M NI M ZE THE POTENTI AL
FOR GROMH OF DEEP- ROOTED VEGETATI ON. THE SURFACE CAP ON THE EASTERN SECTI ON SHOULD BE PERI CDI CALLY

I NSPECTED TO ASSURE CONTI NUED | NTEGRI TY OF THE CAPPI NG SYSTEM  CRACKI NG ERGCSI ON DAVAGE, AND

DI FFERENTI AL SETTLEMENT DAVAGE WOULD REQUI RE REPAI RS.

TWO OF THE MAJOR CONCERNS RESULTI NG FROM THE EXCAVATI ON OF THE WESTERN SECTI ON OF THE EXI STI NG LANDFI LL
I NCLUDE THE FOLLOW NG

« DEWATER NG OF THE WESTERN SECTI ON WOULD BE REQUI RED BEFORE THE SATURATED REFUSE | S EXCAVATED FROM
BELOW THE WATER TABLE. UPGRADI ENT CONTROLS SI M LAR TO THE SYSTEM OUTLI NED UNDER ALTERNATI VE 4 CAN
BE USED TO LOAER THE WATER TABLE BELOW THE REFUSE. COMPLETE DEWATERI NG MAY | NCLUDE THE
CONSTRUCTI ON OF DRAI NS AND SUMP CONTROLS, BUT | T |'S ANTI Cl PATED THAT MOST OF THE FREE LI QUID
WOULD BE REMOVED BY THE UPGRADI ENT CONTROLS. THE DI SCHARGE FROM THE UPGRADI ENT CONTROLS COULD
POSSI BLY REQUI RE TREATMENT.  SINCE THE DURATI ON OF PUMPI NG (I F USED) WLL BE SHORT- TERM ( TI ME
REQUI RED TO EXCAVATE THE WESTERN SECTI ON\), THE MOST COST EFFECTI VE TREATMENT CPTI ON COULD
POSSI BLY BE DI SCHARGE TO THE LOCAL WASTE TREATMENT FACI LI TY (W LM NGTON WASTE WATER TREATNMENT
PLANT) .

e A POTENTI AL SLCPE STABI LI TY PROBLEM COULD RESULT BETWEEN THE EASTERN SECTI ON AND THE WESTERN
SECTI ON AS EXCAVATI ON OF THE WESTERN SECTI ON RESULTED I N DEEP CUTS | NTO LANDFI LL REFUSE. THE
EXCAVATI ON SHOULD PROCEED I N AN "AREA" TYPE MANNER TO M NI M ZE DEEP CUTS AND PCSSI BLE STABI LI TY
PROBLEMS. FINAL S| DE SHAPES AFTER BACKFI LLI NG | N THE EASTERN SECTI ON SHCOULD BE LI M TED TO A
MAXI MUM RATI O OF 3 HORI ZONTAL TO 1 VERTICAL (3:1) TO ENSURE SLOPE STABI LI TY.

EXCAVATI ON CF THE SATURATED REFUSE WOULD BE ACCOVPLI SHED USI NG El THER BACKHOES OR DRAGLI NES WORKI NG FROM
THE TOP OF THE WORKI NG FACE. |F A POCKET OF NON- REFUSE OR POTENTI ALLY HAZARDQUS WASTES HAS BEEN
| DENTI FI ED, SPECI AL EXCAVATI ON AND HANDLI NG PROCEDURES WOULD BE | NI TI ATED.

ALL OF THE REFUSE, W TH THE POSSI BLE EXCEPTI ON OF WASTE REQUI RI NG SPECI AL HANDLI NG, WOULD BE LQADED ONTO
DUWP TRUCKS. THESE VEH CLES COULD THEN HAUL THE REFUSE ON A TEMPCRARY ACCESS ROAD ALONG THE NORTH S| DE
OF THE LANDFI LL RUNNI NG PARALLEL TO THE EXI STI NG RAI LROAD. FREE LI QU D FROM THE TRANSPORTATI ON OF THE
REFUSE WOULD THEREFORE BE CONTAI NED W THI N THE EXI STI NG LANDFI LL AREA.  EXTENSI VE ODOR CONTRCL WOULD BE
NECESSARY W TH N AND AROUND THE PERI METER CF THE EXCAVATI ON SI TE FOR THE DUMP TRUCKS.

AFTER THE WESTERN SECTI ON HAD BEEN COVPLETELY EXCAVATED AND BACKFI LLED WTH A CLEAN SO L FILL, THE
EASTERN SECTI ON WOULD BE PREPARED FOR THE FI NAL CAPPI NG THE CAP WOULD BE PLACED OVER THE | NTERVED ATE
SO L COVER AND UTI LI ZE A MULTI - LAYER DESI GN.  THE MULTI - LAYER CAP SYSTEM WOULD S| GNI FI CANTLY REDUCE

PRECI PI TATI ON | NFI LTRATI ON.  ERCSI ON AND SEDI MENTATI ON CONTROLS WOULD BE | NI TI ATED UNTI L A PROPER
VECGETATED COVER | S ESTABLI SHED. GAS VENTI NG AND SURFACE MANAGEMENT MEASURES W LL BE | NSTALLED DURI NG THE
CONSTRUCTI ON OF THE CAP SYSTEM

WH LE ALTERNATI VE NO. 5 REPRESENTS A POTENTI AL SAFETY RI SK TO THE CONSTRUCTI ON WORKERS, DUE TO THE
UNKNOMN TYPES CF WASTES AND CONDI TI ONS WH CH WOULD BE ENCOUNTERED DURI NG EXCAVATI ON, PROPER SAFETY
PROTCCOL WOULD REDUCE THE RI SK.

ALTERNATI VE 5 PROVI DES THE SAME HEALTH BENEFI TS AS ALTERNATI VES 2, 3, AND 4 BY CONTAI NI NG THE CONTAM NANT
PLUME THRQUGH THE CREATI ON OF A HYDROLOG C DI VI DE BETWEEN THE LANDFI LL AND THE ARTESI AN WATER COVPANY' S
WELLFI ELD BY THE EXI STI NG DOANGRADI ENT PUVPI NG PROGRAM  ALTERNATI VE 5 PROVI DES BASI CALLY THE SAME

ENVI RONMVENTAL BENEFI TS AS ALTERNATI VE 4 BUT ADDRESSES THE GROUNDWATER | NFI LTRATI ON CONDI TION I N THE
WESTERN PORTI ON OF THE LANDFI LL BY ELI M NATI NG THE SOURCE OF LEACHATE GENERATI ON THROUGH TOTAL REMOVAL OF
THE REFUSE | N THE WESTERN SECTI ON. GRCUNDWATER CLEANSI NG WOULD BE HASTENED BY THE ELI M NATI ON CF THE
SQURCE OF CONTAM NATI ON.  CAPPI NG THE EASTERN SECTI ON WTH A MULTI - LAYER CAP WOULD SI GNI FI CANTLY REDUCE
PRECI PI TATI ON | NFI LTRATI ON WH CH WOULD FURTHER HASTEN GROUNDWATER CLEANSI NG



DURI NG EXCAVATI QN, ODOR AND VECTOR PROBLEMS WOULD LI KELY OCCUR I N ADDI TI ON TO THE NEED TO HANDLE DRAI NI NG
WATER FROM SATURATED REFUSE. LEACHATE PUVPED DURI NG DEWATERI NG CPERATI ONS BEFORE THE SATURATED REFUSE | S
EXCAVATED WOULD NEED TO BE COLLECTED AND TREATED.

TH S ALTERNATI VE ATTAINS ALL APPLI CABLE AND RELEVANT PUBLI C HEALTH AND ENVI RONMENTAL STANDARDS AS DEFI NED
BY CERCLA AND RCRA.

ALTERNATIVE 6 - ON-SITE | NCI NERATI ON AND DOWNGRADI ENT PUMPI NG

TH S ALTERNATI VE CONSI STS OF THE CONSTRUCTI ON OF AN | NCI NERATOR AND PONER GENERATCR FACI LI TY ADJACENT TO
THE SUBJECT SI TE, EXCAVATI NG AND | NCI NERATI NG THE WASTE, AND BACKFI LLI NG THE ASH RESIDUE ON-SITE. I N
ORDER FOR TH S ALTERNATI VE TO BE FEASI BLE, THE EXCAVATED LANDFI LL WASTES AT THE SI TE WOULD NEED TO BE

M XED W TH RAW SCLI D WASTE FROM NEARBY COVMUNI TI ES CR OTHER FUEL TO PRCDUCE A COVBUSTI BLE M XTURE.
OTHERW SE, THE FUEL REQUI REMENTS FOR BURNI NG THE WET WASTE WOULD BE VERY EXCESSI| VE. EXCAVATI ON OF THE
SATURATED MATERI AL WOULD REQUI RE DEWATERING TH' S COULD BE ACH EVED BY UPGRADI ENT PUMPI NG OR PUWPI NG

DI RECTLY FROM THE EXCAVATED AREA. THE DI SCHARGE FROM THE DEWATERI NG CPERATI ON COULD REQUI RE TREATMENT.

TH' S ALTERNATI VE WOULD | NCLUDE CONTI NUED DOANGRADI ENT PUMPI NG TO ASSURE THAT CONTAM NATED GROUNDWATER DI D
NOT REACH THE ARTESI AN WATER COMPANY' S VELLFI ELD. A LONG TERM GROUNDWATER MONI TORI NG PROGRAM WOULD
DETERM NE WHEN THE DOANGRADI ENT RECOVERY SYSTEM COULD BE PHASED OUT AFTER THE LANDFI LL HAD BEEN REMOVED
AND | NCI NERATED.

ALTERNATI VE 6 WOULD PROVI DE BASI CALLY THE SAME PUBLI C HEALTH AND ENVI RONVENTAL BENEFI TS AS ALTERNATI VES 4
AND 5 THROUGH DOANGRADI ENT PUMPI NG AND REMOVAL OF THE SOURCE BY EXCAVATI ON AND | NCI NERATI ON.  DRY REFUSE
OR OTHER FUEL WOULD NEED TO BE TRANSPORTED TO THE SI TE AND M XED W TH THE SATURATED WASTE TO MAKE I T
BURNABLE. Al R POLLUTI ON CONTRCL DEVI CES REQUI RED UNDER RCRA WOULD REDUCE THE RELEASE OF CONTAM NANTS
INTO THE AR | NCI NERATOR ASH AND RESI DUE WOULD BE BACKFI LLED ON-SITE ONLY | N AREAS ABOVE THE
GROUNDWATER TABLE AND EVENTUALLY CAPPED. DUST, CDCR AND DRAI NAGE OF LI QUI DS FROM THE SATURATED WASTE ARE
PROBLEMS ASSCCI ATED W TH THE EXCAVATI ON CF LANDFI LL REFUSE. OTHER ENVI RONVENTAL AND HEALTH CONCERNS
WOULD BE ASSCOCI ATED W TH THE TRANSPORT OF DRY REFUSE TO THE ARMY CREEK LANDFILL SI TE. THESE CONCERNS

I NCLUDE NO SE AND DUST FROM TRANSPORTATI ON AND VECTOR PROBLEMS. MEASURES SUCH AS VECTOR CONTRCL AND SITE
ACCESS ROUTI NG WOULD BE | NI TI ATED TO M Tl GATE THESE PRCBLEMS.  CONSTRUCTI ON ACTI VI TI ES DURI NG EXCAVATI ON
COULD AFFECT WETLANDS HABI TATS THROUGH NO SE, SURFACE WATER DI VERSI ON PRACTI CES AND DUST. DRAI NAGE COULD
ALSO HAVE AN EFFECT | F NOT CONTRCLLED.

ON-SI TE | NCI NERATI ON WOULD BE REQUI RED TO MEET THE TECHNI CAL REQUI REMENTS OF RCRA. | N ADDI TI ON TO RCRA
REQUI REMENTS, THE REMEDY WOULD NEED TO COVPLY W TH OTHER APPLI CABLE STATE AND FEDERAL REQUI REMENTS BUT
WOULD NOT NEED A PERMT. A MONI TORI NG PROGRAM WOULD ALSO BE A MANDATORY PART OF THE | NCI NERATI ON
PROCESS. SI GNI FI CANT PUBLI C OPPCSI TI ON COULD BE EXPECTED TO TH S ALTERNATI VE.

TH' S ALTERNATI VE ATTAI NS AND/ OR EXCEEDS APPLI CABLE AND RELEVANT PUBLI C HEALTH AND ENVI RONVENTAL STANDARDS
AS DEFI NED BY CERCLA AND RCRA.

ALTERNATIVE 7 - OFF-SITE DI SPOSAL BY LANDFI LLI NG AT AN APPROVED SI TE AND DOWNGRADI ENT PUMPI NG

TH S ALTERNATI VE CONSI STS OF COWPLETELY REMOVI NG THE LANDFI LLED WASTE BY STANDARD EXCAVATI ON METHCDS AND
Dl SPCSI NG OF THE WASTE | N AN APPROVED OFF- SI TE FACI LI TY. UPGRADI ENT PUWPI NG HAS ALSO BEEN | NCLUDED FCR
THE ANTI Cl PATED DEWATERI NG OF THE SATURATED MATERI AL I N THE BOTTOM OF THE WESTERN PART OF THE LANDFI LL
PRI OR TO EXCAVATI ON. THE LANDFI LL AREA WOULD BE BACKFI LLED, FOLLOW NG COVPLETE EXCAVATI ON OF THE WASTE
MATERI AL.  TH S ALTERNATI VE WOULD ELI M NATE A SOURCE OF LEACHATE GENERATI ON ( REFUSE) AND THUS ELI M NATE
THE ADDI TI ON OF CONTAM NANTS TO THE GROUNDWATER

TH' S ALTERNATI VE | NCLUDES A DOANNGRADI ENT PUWMPI NG PROGRAM  MONI TORI NG OF THE RECOVERY SYSTEM W LL
DETERM NE WHEN THE SYSTEM CAN BE PHASED QUT AFTER COVPLETE REMOVAL OF THE LANDFI LLED WASTES.

ALTERNATI VE 7 WOULD PROVI DE BASI CALLY THE SAME PUBLI C HEALTH AND ENVI RONVENTAL BENEFI TS AS ALTERNATI VES
4, 5, AND 6 THROUGH DOMNGRADI ENT PUMPI NG AND THE COVPLETE REMOVAL OF THE SOURCE OF CONTAM NATI ON BY
EXCAVATI ON AND DI SPCSAL | N AN APPROVED CFF- SI TE LANDFI LL FACI LI TY. THESE ACTI ONS WOULD PREVENT DI RECT
HUVAN EXPOSURE AND ACCELERATE GROUNDWATER CLEANSI NG AS DO ALTERNATI VES 4, 5, AND 6. DUST, ODCOR AND
NO SE PROBLEMS WOULD ARI SE FROM THE EXCAVATI ON AND HAULI NG ACTI ONS CONTAI NED | N THI S ALTERNATI VE. THE
OFF-SI TE FACI LI TY WOULD NEED TO BE A RCRA PERM TTED LANDFI LL TO ASSURE THAT POTENTI AL ENVI RONMVENTAL

I MPACTS AT THE NEW SITE ARE M NI M ZED.

COMMVERCI AL DI SPOSAL FACI LI TI ES MUST MEET STRI NGENT ANALYTI CAL, RCRA, AND STATE PERM TTI NG AND COMPLI ANCE
STANDARDS. USI NG OFF-SI TE FACI LI TI ES ALSO WOULD REQUI RE THAT THE DEPARTMENT OF TRANSPORTATI ON

REQUI REMENTS ARE MET. OPPCSI TI ON COULD OCCCUR FROM THE STATE RECEI VING TH S LARGE QUANTI TY OF WASTE

( APPROXI MATELY 2, 000, 000 CUBI C YARDS). OFF-SITE FACI LI TIES COULD ALSO BE RELUCTANT TO ACCEPT TH S LARGE



QUANTI TY OF WASTE.

TH' S ALTERNATI VE ATTAI NS ANDY OR EXCEEDS ALL APPLI CABLE AND RELEVANT PUBLI C HEALTH AND ENVI RONMENTAL
STANDARDS AS DEFI NED BY CERCLA AND RCRA

#RA
RECOMMENDED ACTI ON ( TABLE 10)

SECTI ON 300. 68 (J) OF THE NATI ONAL CONTI NGENCY PLAN (NCP) STATES THAT THE APPRCPRI ATE EXTENT OF REMEDY
SHALL BE DETERM NED BY THE LEAD AGENCY' S SELECTI ON OF THE REMEDI AL ALTERNATI VE WH CH THE AGENCY

DETERM NES | S COST- EFFECTI VE (1.E , THE LOANEST COST ALTERNATI VE THAT | S TECHNOLOG CALLY FEASI BLE AND

RELI ABLE) AND WH CH EFFECTI VELY M Tl GATES AND M NI M ZES DAMAGE TO, AND PROVI DES ADEQUATE PROTECTI ON OF
PUBLI C HEALTH, WELFARE, OR THE ENVI RONMENT. BASED ON OUR EVALUATI ON OF THE COST EFFECTI VENESS OF EACH CF
THE PROPCSED ALTERNATI VES, OF THE COMMVENTS RECEI VED FROM THE PUBLI C, AND | NFORVATI ON RECElI VED FROM THE
DELAWARE DEPARTMENT OF NATURAL RESCQURCES AND ENVI RONMVENTAL CONTRCOL, WE RECOMMEND THAT THE PHASED APPROACH
ALTERNATI VE 4B BE | MPLEMENTED AT THE ARMY CREEK LANDFI LL SITE.

TH' S ALTERNATI VE | NCLUDES DOMNGRADI ENT PUVPI NG W TH MONI TORI NG LANDFI LL CAPPI NG AND PCSSI BLY UPGRADI ENT
CONTROLS. TH S ALTERNATI VE W LL REDUCE THE PUBLI C HEALTH RI SK BY POSSI BLY CONTAI NI NG THE CONTAM NANT
PLUME THRQUGH THE DOANGRADI ENT RECOVERY SYSTEM  THI S ALTERNATI VE W LL ALSO CONTROL PRECI PI TATI ON

I NFI LTRATI ON THROUGH THE LANDFI LL SURFACE W TH A MULTI - LAYERED CAP. GROUNDWATER | NFI LTRATI ON THRQUGH THE
NORTHWEST SI DE OF THE LANDFI LL FROM THE COLUMBI A AQUI FER W LL BE CONTRCLLED BY UPGRADI ENT MEASURES; | F
NECESSARY. LEACHATE M GRATI ON | NTO THE COLUMBI A AND UPPER POTOVAC AQUI FERS W LL BE REDUCED. THE

UPGRADI ENT CONTROLS (PUVPI NG OR AN | NTERCEPTI ON TRENCH) NAY BE | NSTALLED FOLLON NG AN EVALUATI ON PERI CD
OF UP TO 5 YEARS AFTER THE CAP | S INSTALLED. TH S DECI SI ON WOULD BE BASED ON AN EVALUATI ON OF WATER
LEVELS AND WATER QUALI TY AT THE ARMY CREEK LANDFI LL. AN ADDI TI ONAL COMPONENT OF THI'S ALTERNATIVE IS A
VELL MONI TORI NG PROGRAM

AT TH'S TIME, THE SELECTI ON OF A GROUNDWATER TREATMENT ALTERNATI VE HAS NOT BEEN MADE AND WLL BE THE
SUBJECT OF A FUTURE DECI S| ON DOCUMENT. | N PARTI CULAR TH S DECI SI ON HAS BEEN DELAYED BECAUSE THE FI NAL
NPDES PERM T HAS NOT BEEN | SSUED AND THE DELAWARE SAND AND GRAVEL RI/FS HAS NOT BEEN COVPLETED. IT IS
EPA' S | NTENTI ON TO COMBI NE THE REMEDI AL ACTI ONS AT BOTH SI TES WHERE POSSI BLE AND COST- EFFECTI VE.  ALSO
BEI NG DEFERRED AT THIS TIME IS A DECI SI ON ON APPROPRI ATE REMEDI AL MEASURES FOR SEDI MENTS | N ARMY POND,
THAT DECI SION WLL BE MADE AT THE SAME TI ME AS GROUNDWATER TREATMENT IS CONSI DERED AND AFTER FURTHER
ANALYSI S | S ACCOVPLI SHED REGARDI NG THE ACTUAL | MPACTS ON ARMY POND.

#OM
OPERATI ON AND IVAI NTENANCE

AT LEAST, QUARTERLY | NSPECTI ON AND MAI NTENANCE W LL BE REQUI RED DURI NG THE OPERATI ON OF THE DOMNGRADI ENT
AND UPGRADI ENT CONTROLS. WELLS WLL BE | NSPECTED AND NMAI NTAI NED TO | NSURE THEI R CONTI NUAL FUNCTI ONI NG

MAI NTENANCE OF THE MULTI - LAYERED CAP WLL BE REQUI RED TO ENSURE THAT THE CAP IS FUNCTI ONI NG PROPERLY | N
PREVENTI NG THE | NFI LTRATI ON OF STORMMTER | NTO THE LANDFI LL. VECGETATI ON LGSS, ERCSI ON, CRACKI NG OR OTHER
CAP DI STURBANCES W LL BE CORRECTED.

#CEL
CONSI STENCY W TH OTHER ENVI RONVENTAL LAWS

ALTERNATI VES VWERE EXAM NED I N LI GAT OF RELEVANT FEDERAL, STATE AND LOCAL ENVI RONMENTAL PROGRAM

REQUI REMENTS AND | N LI GHT OF ALL RCRA AND CERCLA REQUI REMENTS FOR THE CLOSURE OF HAZARDOUS WASTE
LANDFI LLS AND FOR DI SPCSAL OF EXCAVATED CONTAM NANTS | N OFFSI TE HAZARDOUS WASTE FACI LI TI ES, | NCLUDI NG
LANDFI LLS AND | NCI NERATORS.

THE RECOMVENDED ACTI ON MEETS ALL APPLI CABLE AND RELEVANT PUBLI C HEALTH AND STANDARDS AS DEFI NED BY RCRA
AND CERCLA.

EVALUATI ON OF ALTERNATI VES NOT SELECTED ( TABLE 11)

THE NO- ACTI ON ALTERNATI VE NO. 1 WTH MONI TORI NG WAS NOT SELECTED SINCE | T WOULD NOT' CONTROL THE SOURCE COF
CONTAM NATI ON AND WOULD ALLOW FURTHER DEGRADATI ON CF GROUNDWATER. | MPLEMENTATI ON CF THE NO- ACTI ON
ALTERNATI VE WOULD MEAN THAT THE PRESENT HYDROLOG C DI VI DE BETWEEN THE ARMY CREEK LANDFI LL SI TE AND

ARTESI AN WATER COVPANY' S PRCDUCTI ON VELLS WOULD NO LONGER EXI ST. THEREFORE, A POTENTI AL FOR HUVAN
EXPOSURE BY | NGESTI ON OF CRGANI C AND | NORGANI C COVPQOUNDS | N CONCENTRATI ONS ABOVE THE DRI NKI NG WATER
CRITERIA WOULD EXIST. TH S ALTERNATI VE DCES NOT PROVI DE PROTECTI ON TO PUBLI C HEALTH AND THE ENVI RONMENT.



ALTERNATI VE NO 2 | NVOLVES DOMGRADI ENT PUVPI NG W TH MONI TORI NG ALTHOUGH TH' S ALTERNATI VE WOULD REDUCE
THE PUBLI C HEALTH RI SK BY CONTAI NI NG THE CONTAM NANT PLUME THROUGH PUMPI NG | T WOULD NOT, HOWEVER,
ADDRESS THE SOURCE OF LEACHATE ENTERI NG THE POTOVAC AQUI FER OR THE PATHWAYS | N WHI CH WATER ENTERS THE
LANDFI LL RESULTI NG | N LEACHATE PRCDUCTI ON.  PRECI Pl TATI ON | NFI LTRATI ON THROUGH THE LANDFI LL SURFACE AND
GROUNDWATER | NFI LTRATI ON THROUGH THE NORTHWEST Sl DE OF THE LANDFI LL FROM THE CCLUMBI A AQUI FER WOULD
CONTI NUE UNDER THI' S ALTERNATI VE. THEREFCRE, LEACHATE M GRATI ON | NTO THE COLUMBI A AND UPPER POTQVAC
AQUI FERS WOULD CONTI NUE FOR ALTERNATI VE NO. 2.

ALTERNATI VE NO 3 WOULD | NVOLVE DOMNGRADI ENT PUVPI NG W TH MONI TORI NG AND LANDFI LL CAPPING  ALTHQUGH THI' S
ALTERNATI VE WOULD REDUCE THE PUBLI C HEALTH RI SK BY CONTAI Nl NG THE CONTAM NANT PLUME THROUGH PUVPI NG AND
CONTROL PRECI PI TATI ON | NFI LTRATI ON THROUGH THE LANDFI LL SURFACE, | T WOULD NOT ADDRESS GROUNDWATER

I NFI LTRATI ON THROUGH THE NORTHWEST SI DE COF THE LANDFI LL FROM THE COLUMBI A AQUI FER.  THEREFORE, LEACHATE
M GRATI ON | NTO THE COLUMBI A AND UPPER POTOVAC AQUI FERS WOULD CONTI NUE FCR ALTERNATI VE NO 3.

ALTERNATI VE NO 5 WOULD | NVOLVE EXCAVATI ON OF THE LANDFI LL REFUSE I N THE WESTERN SECTI ON, AND DI SPCSAL COF
THE REFUSE ON THE EASTERN SECTI ON, DOANGRADI ENT PUMPI NG W TH MONI TORI NG AND CAPPI NG ALTERNATI VE NO. 5
WOULD ADDRESS THE GROUNDWATER | NFI LTRATI ON CONDI TI ON | N THE WESTERN PORTI ON BY ELI M NATI NG THE SOURCE OF
LEACHATE GENERATI ON THROUGH TOTAL REMOVAL OF THE REFUSE | N THE WESTERN SECTI ON OF THE LANDFILL. TH'S
ALTERNATI VE WAS REJECTED BECAUSE I T PROVI DES THE SAME BENEFI TS AS ALTERNATI VE NO 4, BUT COSTS TWCE AS
MJCH ($37, 930,000 VS. $15, 290, 000), AND WOULD BE MORE DI FFI CULT TO | MPLEMENT.

ALTERNATI VE 6 WOULD | NVOLVE ON-SI TE | NCI NERATI ON AND DOANGRADI ENT PUMPI NG THI'S ALTERNATI VE WOULD

PROVI DE BASI CALLY THE SAME PUBLI C HEALTH AND ENVI RONMVENTAL BENEFI TS AS ALTERNATI VE 4 THROUGH DOWNGRADI ENT
PUWPI NG AND REMOVAL OF THE SOURCE BY EXCAVATI ONS AND | NCI NERATI ON. THI' S ALTERNATI VE WAS REJECTED BECAUSE
I T WOULD PROVI DE THE SAME BENEFI TS AS ALTERNATI VE NO 4, BUT WOULD COST 7 TIMES ($108 M LLION VS,

$15, 290, 000) AS MJUCH AND WOULD BE MORE DI FFI CULT TO | MPLEMENT.

ALTERNATI VE 7 WOULD | NVOLVE THE COWPLETE REMOVAL OF THE LANDFI LL AND DONNGRADI ENT PUMPI NG AND MONI TCRI NG
TH S ALTERNATI VE WOULD PROVI DE BASI CALLY THE SAME PUBLI C HEALTH AND ENVI RONMVENTAL BENEFI TS AS ALTERNATI VE
4 THROUGH DOMNGRADI ENT PUMPI NG AND REMOVAL OF THE SOURCE. THI S ALTERNATI VE WAS REJECTED, BECAUSE | T WOULD
PROVI DES THE SAME BENEFI TS AS ALTERNATI VE 4, BUT COSTS 15 TI MES AS MJCH ($243, 000, 000 VS. $15, 290, 000)
AND WOULD BE MORE DI FFI CULT TO | MPLEMENT.
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TABLES, MEMORANDA, ATTACHMVENTS
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RESPONSI VENESS SUMVARY

ARMY CREEK LANDFI LL SITE
NEW CASTLE COUNTY, DELAWARE

SEPTEMBER 1986

TH S COMMUNI TY RELATI ONS RESPONS| VENESS SUMVARY |'S DI VI DED | NTO THE FOLLOWN NG SECTI ONS:

SECTION | : OVERVI EW - A DI SCUSSI ON OF THE EPA' S PREFERRED REMEDI AL ACTI ON ALTERNATI VE.

SECTION 11 BACKGROQUND OF COMMUNI TY | NVOLVEMENT AND CONCERNS - A BRI EF H STORY OF THE COWMUNI TY' S
I NTEREST | N AND | NVOLVEMENT W TH THE ARMY CREEK LANDFI LL SITE, | NCLUDI NG A DI SCUSSI ON
OF CONCERNS RAI SED BY COMMUNI TY MEMBERS AND COFFI CI ALS DURI NG REMEDI AL PLANNI NG
ACTIVI TI ES.

SECTION I'11: SUWARY COF PUBLI C COMVENTS RECEI VED DURI NG THE PUBLI C COMMVENT PERI CD AND AGENCY
RESPONSES - A SUMVARY OF COMMENTS CATEGORI ZED BY TOPI C AND FOLLOWNED BY EPA RESPONSES.

SECTION | V: REVAI NI NG CONCERNS - A DESCRI PTI ON OF REMAI NI NG COVMUNI TY CONCERNS THAT SHOULD BE
CONSI DERED AS THE EPA AND THE STATE OF DELAWARE DEPARTMENT OF NATURAL RESOURCES AND
ENVI RONMVENTAL CONTRCOL (DNREC) CONDUCT THE REMEDI AL DESI GN AND REMEDI AL ACTI ON AT THE
ARMY CREEK SI TE.

I'N ADDI TION TO SECTIONS | THROUGH |V, A LI ST OF EPA COWUNI TY RELATI ONS ACTI VI TI ES CONDUCTED AT THE ARWY
CREEK SITE | S I NCLUDED AS ATTACHVENT A OF TH S RESPONSI VENESS SUMVARY.

I. OVERVI EW

THE REMEDI AL | NVESTI GATI ON (RI') REPORT AND THE FEASI BI LI TY STUDY (FS) REPORT WERE RELEASED TO THE PUBLI C
FOR REVI EWAND COMMENT ON AUGUST 21, 1986. TH S MARKED THE OPENI NG OF THE COMMVENT PERI OD, WH CH EXTENDED
UNTI L SEPTEMBER 22, 1986. DURI NG THE COMMENT PERI 0D, THE EPA RECOMMVENDED A PREFERRED REVEDI AL

ALTERNATI VE FROM AMONG THE SEVEN ALTERNATI VES PRESENTED I N THE FS REPORT.

AFTER CAREFUL REVI EW OF AND CONSI DERATI ON OF ALL ALTERNATI VES DEVELCOPED I N THE FS, THE EPA AND DNREC
RECOMMVENDED THE PHASED APPROACH DESCRI BED | N ALTERNATI VE 4. TH S ALTERNATI VE | NCLUDES THE FOLLOW NG
COVPONENTS:

» REGRADE THE LANDFI LL SURFACE TO ASSURE A FI Nl SHED COMPACTED SURFACE AND | NSTALL A CAPPI NG SYSTEM
TO M N'M ZE | NFI LTRATI ON OF RAI N\WATER.

* CONTI NUE THE CPERATI ON CF THE DONNGRADI ENT RECOVERY WELL NETWORK.

» EVALUATE THE CAPPI NG SYSTEM AND THE DOMANGRADI ENT PUMPI NG NETWCRK FOR FI VE YEARS AFTER THE CAP IS
| NSTALLED TO ASSESS SYSTEM EFFECTI VENESS DURI NG OPERATI ON.  THI' S EVALUATI ON WOULD | NCLUDE, BUT
NOT BE LIMTED TOQ MONI TORI NG WATER LEVELS, PUVPI NG RATES AND WATER QUALI TY.

« AFTER THE EVALUATI ON PERI CD, |F CONDI TI ONS NECESSI TATE, | NSTALL UPGRADI ENT CONTRCLS TO | NTERCEPT
LATERAL GROUNDWATER | NFLOW ON THE NORTHWESTERN BOUNDARY OF THE LANDFI LL.

* CONTI NUE MONI TORI NG OF WATER LEVELS, PUWPI NG RATES AND WATER QUALI TY.
I'1. BACKGROUND OF COVWLNI TY | NVOLVEMENT AND CONCERNS

THE ARMY CREEK LANDFILL SITE | S LOCATED 2 M LES SOQUTHWEST OF NEW CASTLE, DELAWARE. THE SITE | S LOCATED
ON THE NORTHWEST BANK OF ARWY CREEK, WH CH DI SCHARGES | NTO THE DELAWARE RIVER WTH N 1 M LE OF THE SITE.
A RESI DENTI AL DEVELOPMENT OF MORE THAN 200 HOVES, LLANGOLLEN ESTATES |S THE NEAREST AND MOST DI RECTLY
AFFECTED COVWUNI TY. JUST BEYOND TH S RESI DENTI AL AREA LI ES THE ARTESI AN WATER COVMPANY' S VWELL FI ELD,

WH CH SUPPLI ES WATER TO APPROXI MATELY 5, 000 PECPLE.

THE SI TE WAS ORI G NALLY USED AS A SAND AND GRAVEL PIT. THE NEW CASTLE COUNTY PURCHASED THE PRCPERTY I N
1960 FOR USE AS A MUNI G PAL LANDFI LL. WASTE WAS DEPCSI TED FROM 6 TO 35 FEET DEEP OVER AN AREA COVERI NG



44 ACRES.

THE RESI DENTS OF LLANGOLLEN ESTATES EXPRESSED THEI R CONCERN OVER THE LANDFI LL AS EARLY AS 1960, WHEN
PLANS FOR THE MUNI C PAL LANDFI LL WERE ANNCUNCED. THE LLANGOLLEN ESTATES C VI C ASSQOCI ATI ON FI LED AN
UNSUCCESSFUL LEGAL ACTI ON TO PREVENT THE LANDFI LL FROM CPENI NG

THROUGHOUT THE ACTI VE LI FE OF THE LANDFI LL, RESI DENTS OF LLANGOLLEN ESTATES COVPLAI NED COF RODENT AND ODOR
PROBLEMS. THE NUVBER OF COVPLAI NTS DECREASED SUBSTANTI ALLY AFTER THE LANDFI LL WAS CLOSED AND COVERED
W TH SAND AND SO L.

IN 1971, ONE LLANGOLLEN ESTATES RESI DENT COVPLAI NED THAT THE WATER I N HER HOVE HAD AN ODOR AND STAI NED
HER PORCELAIN FI XTURES. THE WATER WAS ANALYZED AND FOUND TO BE CONTAM NATED, AS WAS WATER FROM SEVERAL
OTHER PRI VATE WELLS. PRESENTLY, MOST LLANGOLLEN ESTATES RESI DENTS ARE RECEI VI NG MUNI Gl PAL WATER SUPPLI ED
BY THE ARTESI AN WATER COVPANY.

RESI DENTS OF LLANGOLLEN ESTATES HAVE FOLLONED CLOSELY THE ACTI VI TIES OF ALL GOVERNMENT AGENCI ES | NVOLVED
WTH THE ARW CREEK LANDFI LL. HOMNEVER, COVMUN CATI ON BETWEEN GOVERNMENT AGENCI ES AND CI TI ZENS DURI NG THE
TI ME BETWEEN SI GNI NG OF THE FS CONSENT ORDER W TH NEW CASTLE COUNTY AND RELEASE OF THE FS DOCUMENT WAS
LIMTED. TH S LACK OF COVMJUNI CATI ON WAS A MAJOR CONCERN VA CED BY CI TI ZENS DURI NG THE COMMENT PERI CD.
I11. SUMVARY CF PUBLI C COMMVENTS RECEI VED DURI NG THE PUBLI C COMMENT PERI CD AND AGENCY RESPONSES

TECHN CAL QUESTI ONS/ CONCERNS REGARDI NG REMEDI AL ALTERNATI VES

1. A RESIDENT ASKED FOR AN EXPLANATI ON OF UPGRADI ENT CONTROLS.

EPA RESPONSE - THE | NSTALLATI ON OF UPGRADI ENT CONTROLS IS AN OPTI ON TO BE CONSI DERED AFTER THE FI VE- YEAR
EVALUATI ON PERI CD. THE CAPPI NG SYSTEM AND THE DOANGRADI ENT PUWMPI NG NETWORK W LL BE EVALUATED FCR FI VE
YEARS AFTER THE CAP IS I NSTALLED TO ASSESS THE SYSTEM S EFFECTI VENESS. | F NECESSARY, UPGRADI ENT CONTROLS
SUCH AS RECOVERY WVELLS UPGRADI ENT OF THE LANDFI LL OR TRENCH NG AROUND THE LANDFI LL WOULD BE | NSTALLED TO
PREVENT LATERAL FLOW THRCUGH THE FI LL MATER AL.

2. ONE COMMVENTCOR ASKED WHAT WAS BEI NG DONE AT PRESENT TO CONTRCL THE CONTAM NATI ON | NTO ARMY CREEK.

EPA RESPONSE - CONTAM NATED GROUNDWATER PUMPED FROM THE RECOVERY WELL SYSTEM AT THE ARMY CREEK LANDFI LL

I'S DI SCHARGED | NTO ARWY CREEK. PRESENTLY, DNREC | S DRAFTI NG AN NPDES PERM T WH CH W LL ESTABLI SH SAFE

AND APPRCPRI ATE LEVELS FOR CONTAM NANTS NOW BEI NG DI SCHARCGED | NTO ARWY CREEK.

3. ONE COMMENTOR QUESTIONED | F THE QUALI TY OF THE RECOVERY WELL WATER WOULD | MPROVE UPON COVPLETI ON OF
THE REMEDI AL ACTION AND | F SO WOULD I T BE PLAUSI BLE TO PUMP TH S WATER | NTO THE W LM NGTON WASTE
WATER TREATMENT PLANT | NSTEAD OF | NTO ARMY CREEK.

EPA RESPONSE - ONCE THE LANDFILL I'S CAPPED, THE QUALITY OF GROUND WATER SHOULD | MPROVE. PUMPI NG | NTO THE
W LM NGTON WASTE WATER TREATMENT PLANT | S AN OPTI ON THAT W LL BE ADDRESSED AT A LATER DATE.

4. A RESI DENT ASKED HOW MUCH WATER WAS PRESENTLY BEI NG PUVMPED | NTO ARMY CREEK.
EPA RESPONSE - APPROXI MATELY TWO M LLI ON GALLONS PER DAY.
5. ANOTHER RESI DENT ASKED HOW CLOSE THE CONTAM NANTS ARE TO THE WELL FI ELD.

EPA RESPONSE - THE CONTAM NANT PLUME EXTENDS TO APPROXI MATELY 1, 500 FEET AWAY FROM THE ARTESI AN WELL
FI ELD.

6. SEVERAL COMMENTCRS QUESTI ONED THE TI METABLE FCR THE REMEDI AL ACTI ON.

EPA RESPONSE - NEGOTI ATI ONS W TH RESPONSI BLE PARTI ES GENERALLY ARE LI M TED TO 90 DAYS. I T IS ANTI G PATED
THAT THE RECORD OF DECI SION (RCD) WLL BE FI NALI ZED BY SEPTEMBER 30, 1986. THE ACTUAL DESI GN PHASE OF
THE PRQJECT COULD TAKE UP TO ONE YEAR TO COMPLETE. AFTER THE DESI GN PHASE, THE REMEDI AL ACTION WLL BE

| MPLEMENTED. ONCE THE ACTION IS COWPLETED AND THE CAP IS IN PLACE, THE SITE WLL BE MONI TORED FCR FI VE
YEARS TO DETERM NE | F THE LEVELS OF CONTAM NATI ON DECREASE. AN EVALUATI ON WLL THEN BE MADE REGARDI NG
THE NEED FOR UPGRADI ENT CONTRCLS.

7. ONE RESI DENT QUESTI ONED WHAT FACTORS THE FEASI BI LI TY STUDY (FS) TOOK | NTO CONSI DERATI ON



EPA RESPONSE - THE FEASI Bl LI TY STUDY CONSI DERS NOT ONLY WHAT CONTAM NANTS ARE | N THE LANDFI LL, BUT THE
PATHWAYS BY WH CH EXPOSURE CAN OCCUR TO BOTH HUMANS AND THE ENVI RONMENT. THE PURPCSE OF THE FS IS TO
EVALUATE VARI QUS ALTERNATI VES TO REMEDI ATE THE SOURCE AND THE CONTAM NATED GROUNDWATER

PUBLI C HEALTH ENVI RONVENTAL CONCERNS

1. A RESIDENT ASKED | F ANYONE COULD SAY W TH REASONABLE ASSURANCE THAT THERE WLL NOT BE A LATERAL FLOW
OF CONTAM NATI ON | NTO THE LANDFI LL.

EPA RESPONSE - EPA WLL EVALUATE THE EFFECTS OF ANY LATERAL FLOW UPON COVPLETION OF THE CAP. | F THE
EFFECTS ARE S| GNI FI CANT, UPGRADI ENT CONTROLS W LL BE | NSTALLED.

PUBLI C PARTI Cl PATI ON PROCESS

1. SEVERAL RES| DENTS EXPRESSED THEI R CONCERN OVER THE LACK OF | NFORVATI ON AND OPPCRTUNI TI ES FOR PUBLI C
PARTI CI PATI ON AT THE ARWY CREEK SI TE.

EPA RESPONSE - EPA REPRESENTATI VES OFFERED TO MAKE THEMBELVES AVAI LABLE FOR SMALL GROUP MEETINGS TO
DI SCUSS THE FS | N DETAI L. EPA ALSO STATED THAT THERE W LL BE MANY MORE CPPORTUNI TI ES I N THE FUTURE FCR
RESI DENTS TO BE | NVOLVED W TH THE DECI SI ONS MADE AT THE SI TE.

2. SEVERAL COMMENTORS REQUESTED ADDI TI ONAL TI ME TO REVI EW THE FS AND THE PREFERRED ALTERNATI VE. SEVERAL
RESI DENTS SAI D THEY WERE QUTRAGED AT BEI NG G VEN ONLY 21 DAYS TO COMVENT ON A STUDY THAT TOOK 2 YEARS
TO PREPARE.

EPA RESPONSE - A DECI SI ON TO EXTEND THE PUBLI C COMVENT PERI OD COULD NOT BE MADE AT THE MEETI NG BUT WOULD
BE TAKEN | NTO CONSI DERATI ON W TH THE OTHER COMMENTS RECEI VED, BOTH WRI TTEN AND CRAL. ( THE COMMENT PERI CD
SUBSEQUENTLY WAS EXTENDED FROM SEPTEMBER 15 TO SEPTEMBER 22 AS A RESULT OF TH S REQUEST). EPA EXPLAI NED
THAT C TI ZENS WOULD HAVE | NPUT FOR THE DURATI ON OF THE PRQJECT, AND THAT TH S RECORD CF DECI SI ON COULD
NOT ADDRESS RECOVERY WELL DI SCHARGE.

3. SOME RESI DENTS | NDI CATED THAT EPA SHOULD BEG N THE CLEANUP AS SOON AS PGCSSI BLE, AND THAT ADDI Tl ONAL
DELAYS SHOULD BE AVA DED.

EPA RESPONSE - NONE

4. A REPRESENTATI VE OF THE LLANGOLLEN Cl VI C ASSCOCI ATI ON ASKED | F EPA WOULD MEET W TH KNONLEDGEABLE
COMWUNI TY MEMBERS ONCE THEY HAD A CHANCE TO REVI EW THE FS.

EPA RESPONSE - AGREED.

COST/ FUNDI NG | SSUES

1. A COMWENTCR QUESTI ONED WHAT THE COST OF THE REMEDI AL ACTI ON WOULD BE.

EPA RESPONSE - THE PRESENT WORTH COST OF THE REMEDI AL ALTERNATI VE OVER THE NEXT 30 YEARS APPROXI MATELY IS
$15 MLLION, TH S | NCLUDES CAPI TAL COSTS.

2. ONE RESI DENT ASKED HOW MJCH NEW CASTLE COUNTY HAD SPENT TO DATE ON THE ARMY CREEK LANDFI LL.

EPA RESPONSE - NEW CASTLE COUNTY HAS SPENT $3.85 M LLION TO DATE ON THE FEASI BI LI TY STUDY AND THE
I NSTALLATI ON, CPERATI ON, AND NMAI NTENANCE OF THE RECOVERY VELLS.

3. THE ARTESI AN WATER COVPANY CLAI M5 THAT | TS PUWMPI NG CAPACI TY HAS BEEN REDUCED DUE TO GROUNDWATER
CONTAM NATI ON.  THE COVPANY BELI EVES | T SHOULD BE COVPENSATED FOR TH S LOSS AS PART OF TH S CERCLA
ACTI ON.

EPA RESPONSE - THI'S QUESTI ON HAS BEEN DI SCUSSED AT LENGTH BY EPA, THE ARTESI AN WATER COVPANY (" ARTESI AN")
AND NEW CASTLE COUNTY BEFORE AND DURI NG GENERATI ON OF THE FEASIBILITY STUDY. I T IS ARTESI AN S PCSI TI ON
THAT | T HAS BEEN FORCED TO DRAW LESS WATER FROM | TS WELLFI ELD BECAUSE OF THE CONTAM NATI ON LEACH NG FROM
ARMY CREEK AND OPERATI ON OF THE RECOVERY WELL SYSTEM ARTESI AN REGARDS THE REDUCTI ON I N CAPACI TY AS A
RESPONSE COST UNDER CERCLA.  NEW CASTLE COUNTY | S OF THE VI EW THAT, |F ARTESI AN HAS LOST ANY CAPACI TY
FROM THE WELLFI ELD, IT I S FOR REASONS OTHER THAN POLLUTI ON FROM THE LANDFI LL. THE COUNTY HAS ARGUED THAT
ARTESI AN HAS NEVER BEEN ENTI TLED TO DRAW MORE WATER THAN | T PRESENTLY TAKES FROM THE WELLFI ELD, BY VI RTUE
OF STATE AUTHORI ZATI ON AND SALT WATER | NTRUSI ON.  ARTESI AN HAS SUED NEW CASTLE COUNTY, AND SOME OTHER
PARTI ES OVER TH S QUESTI ON, AND NO FI NAL RESCLUTI ON OF THAT CASE HAS BEEN REACHED.



BOTH ARTESI AN AND THE COUNTY VI GOROQUSLY PRESENTED THEI R RESPECTI VE POSI TI ONS TO EPA DURI NG PREPARATI ON CF
THE FEASI Bl LI TY STUDY. THE REG ONAL STAFF CONSULTED W TH HEADQUARTERS ABQUT THI S | SSUE, AND THE FI NAL
RESULT WAS A MEMORANDUM FROM GENE A. LUCERO, DI RECTOR, OFFI CE OF WASTE PROGRAMS ENFORCEMENT, TO STEVE
WASSERSUG, DI RECTOR, HAZARDQUS WASTE MANAGEMENT DIVISION, REGON IIl. I N SHORT, THE POSITION OF EPA IS
THAT REPLACEMENT OF AQUI FER CAPACITY IS NOT A GOAL FOR TH S CERCLA CLEANUP. THE WELLFI ELD CURRENTLY I N
USE | S BEI NG PROTECTED BY THE EXI STI NG RECOVERY WELL SYSTEM AND OTHER REMEDI AL MEASURES RECOMMVENDED FCR
TH S SI TE SHOULD PREVENT FUTURE CONTAM NATI ON CF THE AQUI FER RELATED TO CONTAM NATI ON FROM THE LANDFI LL.



ATTACHVENT A

COMMUNI TY RELATI ONS ACTI VI TI ES CONDUCTED AT THE
ARMY CREEK LANDFI LL SUPERFUND SI TE.

AUGUST 3, 1984 - EPA ANNOUNCED SI GNING OF A CONSENT ORDER W TH NEW CASTLE COUNTY TO PERFCRM A
FEASI BI LI TY STUDY FOR THE ARMY CREEK LANDFI LL.

NOVEMBER, 1984 - EPA COVPLETED A COMMUNI TY RELATI ONS PLAN.

AUGUST 18-20, 1986 - EPA CONTACTED LOCAL OFFI G ALS AND C TI ZENS REGARDI NG RELEASE OF THE FS
AND SET UP | NFORVATI ON CENTERS | N THE COVMUNI TY.

AUGUST 21, 1986 - THE FS WAS SENT TO 4 | NFORVATI ON CENTERS, AND A PRESS RELEASE ANNCUNCI NG
COVPLETI ON OF THE FS WAS DI STRI BUTED.

SEPTEMBER 10, 1986 - A PUBLI C MEETI NG WAS HELD TO DI SCUSS THE FI NDI NGS AND RECOMMVENDATI ONS OF
THE FS.

SEPTEMBER 15, 1986 - THE COMMVENT PERI OD WAS EXTENDED UNTI L SEPTEMBER 22, 1986.



TABLE 1

COVPOUNDS | N RECOVERY VELLS
EXCEEDI NG DRI NKI NG WATER CRI TERI A *

VELL PARAVETER MAX. CONC  CRITER A
(UG L) (UG L)
RW 1 BENZENE 12 0 5.0 (A
1, 2- DI CHLOROPROPANE 40. 6 6.0 (B)
METHYLENE CHLORI DE 32 0 0.19 (O
RW 10 2, 4- DI Nl TROTOLUENE 44.0 0.11 (D)
N- NI TROSODI METHYLAM NE LT 10.0 0.0014 (D)
1, 2- Dl CHLORCETHANE 51.0 5.0 (A
RW 11 BENZENE LT 10.0 5.0 (A
RW 12 BENZENE 10. 3 5.0 (A
1, 2- DI CHLOROPROPANE 25.1 6.0 (B)
METHYLENE CHLORI DE 21.2 0.19 (O
2, 4, 6- TRl CHLORCPHENCL 3.0 1.8 ()
Bl S( 2- CHLORCETHYL) ETHER LT 10.0 0.03 (D)
RW 13 1, 2- DI CHLOROPROPANE 26.8 6.0 (B)
METHYLENE CHLORI DE 21.3 0.19 (O
Bl S( 2- CHLORCETHYL) ETHER 46.0 0.03 (D)
BENZENE 37.0 5.0 (A
RW 14 Bl S( 2- CHLORCETHYL) ETHER LT 10.0 0.03 (D)
2, 4- DI Nl TROTOLUENE 38.0 0.11 (D)
28 BENZENE 40.0 5.0 (A
29 BENZENE 45.0 5.0 (A
31 BENZENE 150. 0 5.0 (A
METHYLENE CHLORI DE 16.3 0.19 (O
CHLORODI BROVOVETHANE 19.2 0.19 (0
2, 4- DI Nl TROTOLUENE 116. 0 0.11 (D)

* = ALL LABORATORI ES (1983-1985)
A = PROPGCSED PRI MARY MCL (EPA, 13 NOVEMBER 1985)
B = PROPCSED RMCL (EPA, 13 NOVEMBER 1985)

C = WATER QUALITY CRITERIA FOR HUVAN HEALTH (FI SH AND DRI NKI NG
WATER) ; CONCENTRATI ON OF TOTAL HALOMETHANES ( CWA)

D = WATER QUALI TY CRI TERI A FOR HUVAN HEALTH - FI SH AND DRI NKI NG WATER ( CWA)

E = WATER QUALI TY CRI TERI A FOR HUVAN HEALTH - ADJUSTED FOR DRI NKI NG WATER ( CWA) .



