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ONE, AT THE SUBCROP/ RECHARCGE ZONE FOR THE UPPER POTOVAC HYDROLOG C ZONE ABQUT ONE M LE NORTHWEST OF DS&G
AND TWDO, BETWEEN ARMY CREEK LANDFI LL AND DS&G AS A SMALL HOLE OR WNDOWAS SHOMW IN FIGURE 1.4. TH'S
WNDOW IS THE LI KELY PATHWAY FOR CONTAM NANTS ENTERI NG THE UPPER POTOVAC HYDROLOG C ZONE. THE QUATERNARY
SEDI MENTS COWPRI SE THE SHALLOW WATER- TABLE AQUI FER WH CH | S ESSENTI ALLY DEWATERED AT DS&G  THE POTOVAC
FORVATI ON HAS BEEN | NTERPRETED TO | NCLUDE THREE ARTESI AN AQUI FERS. THE UPPERMOST POTOVAC AQUI FER, CALLED
THE UPPER POTOVAC HYDROLOG C ZONE (UPHZ), 1S THE AQUI FER OF CONCERN I N THI'S | NVESTI GATI ON, ESPECI ALLY THE
TOP PORTI ON VH CH | S REFERRED TO AS THE UPPER UPPER POTQVAC.

THE GROUNDWATER W THI N THE CCOLUMBI A | S DERI VED FROM | NFI LTRATI ON OF RAI N WATER, | NFI LTRATI ON FROM ARWY
CREEK, AND | NFI LTRATI ON FROM THE DRAI NAGE DI TCH EAST OF THE DELAWARE SAND AND GRAVEL LANDFILL. AS SUCH,
WATER | N THE COLUMBI A AT THE DELAWARE SAND AND GRAVEL LANDFI LL MOVES VERTI CALLY DOANWARD UNDER
UNSATURATED CONDI TI ONS UNTI L | T ENCOUNTERS THE UPPERMOST POTOVAC CLAY. WATER ENCOUNTERI NG THE UPPERMOST
POTOVAC CLAY MAY BU LD UP TO A DEPTH OF A FEW FEET CREATI NG A SATURATED THI CKNESS | N SOVE LOCATI ONS, BUT
WTH N MJCH OF THE DELAWARE SAND AND GRAVEL LANDFILL, |IT MOVES AS "SHEET FLOW ON TCP OF THE CLAY TO

DI SCHARCE THROUGH THE ZERO AREA | NTO THE UPHZ.

THE FLOW REA ME I N THE UPHZ NEAR THE DELAWARE SAND AND GRAVEL LANDFI LL HAS CHANGED SI GNI FI CANTLY OVER
TIME. THE MAJOR FACTORS THAT HAVE AFFECTED GROUNDWATER FLOW AND CONTAM NANT M GRATI ON FROM THE DELAWARE
SAND AND GRAVEL AND ARMY CREEK LANDFI LLS HAVE BEEN ARMY CREEK, THE ZERO CLAY AREA LOCATED BETWEEN THE
LANDFI LLS, AND THE PUMPACGES FROM THE LLANGCOLLEN ESTATES WELL FI ELD, THE AMOCO WELL FI ELD, AND THE ARWY
CREEK RECOVERY WELL FI ELD.

I N RESPONSE TO WATER SUPPLY AND RECOVERY WELL PUVPAGE, CGROUNDWATER HAS MOVED WTH N THE UPHZ TO THE
SOUTHEAST, EAST, SQUTH, AND SOUTHWEST AT VARI QUS TIMES SI NCE 1952. LI KEW SE, AFTER WASTE EMPLACEMENT
BEGAN (1960 FOR ARMY CREEK LANDFI LL; 1968 FOR DS&G CONTAM NATI ON FROM BOTH LANDFI LLS M GRATED | N THOSE
DI FFERENT DI RECTI ONS ALONG W TH THE GROUNDWATER.  SI NCE 1982 A WESTERLY FLOW PATTERN HAS BEEN PREDOM NANT
DUE TO FI VE NEW RECOVERY VEELLS | NSTALLED BY NEW CASTLE COUNTY.

B. NATURE CF WASTES

THE DELAWARE SAND AND GRAVEL LANDFILL SI TE WAS CPERATED FROM 1968 TO 1976. WASTES WERE DEPCSI TED I N FOUR
DI STI NCT AREAS ON THE SI TE: THE DRUM DI SPCSAL AREA, THE RI DGE AREA, THE | NERT DI SPOSAL AREA, AND THE
GRANTHAM SQUTH AREA (FI GURE 1. 2).

THE DRUM DI SPCSAL AREA |'S LOCATED JUST SOUTH OF THE RAI LROAD TRACKS AND OCCUPI ES 0.42 ACRES. THE AREA
WAS ORI G NALLY A PIT APPROXI MATELY 150 X 70 X 15 FEET. I T IS ESTI MATED THAT 7,000 DRUMS I N VARI QUS

CONDI TI ONS WERE DI SPCSED OF IN THIS AREA OF THE SITE. | T HAS BEEN REPORTED THAT MANY OF THE DRUVB
CONTENTS WERE EMPTIED | NTO THE PIT PRIOR TO CRUSH NG AND DI SPCsI NG OF THE DRUMS. THE DRUMS REPORTEDLY
CONTAI NED LI QUI DS AND SLUDGES FROM VARI QUS | NDUSTRI AL PROCESSES | NCLUDI NG PERFUME, PLASTI CS, PAI NT AND
PETRCOLEUM REFI NI NG PROCESSES. DURI NG THE SURFACE REMOVAL OPERATION I N 1984, THE MAJORI TY OF DRUM CONTENTS
WERE CHARACTERI ZED AS ORGANI C AND | NORGANIC SCLIDS. LI QU DS CHARACTER ZED | NCLUDED ORGANI CS AND PCB' S.

I T HAS BEEN ESTI MATED TH S AREA WOULD CONTAI N APPROXI MATELY 20, 000 YARDS (3) OF CONTAM NATED MATERI AL.

THE R DGE AREA | S | MMEDI ATELY EAST OF RECOVERY WELL 13 AND COVERS AN AREA CF 0.5 ACRES. SURFICl AL
WASTES, DRUMS, LARGE STORACGE TANKS, PALLETS ETC. ARE SCATTERED ON THE SLOPE AND TOP OF THE RI DGE
SUBSURFACE WASTE DI SPCSAL HAS PROBABLY NOT OCCURRED IN TH S AREA. CONTAM NATED SURFI CI AL SO LS AND
SURFACE WASTES I N THE RI DGE AREA ARE ESTI MATED AT 9722 YARDS (3).

THE | NERT DI SPCSAL AREA |'S APPROXI MATELY 10.7 ACRES AND | S TOPOGRAPHI CALLY THE HI GHEST WASTE DI SPCSAL
AREA ON SITE. TH' S AREA IS ESTI MATED TO CONTAI N APPROXI MATELY 432, 000 YARDS3 OF WASTE MATERIAL. MJCH OF
THE WASTE | S BELI EVED TO CONSI ST OF WRE, HOSE, TWNE, CORK DUST, TIRES, CARDBOARD AND STYROFOAM  CARS,
TRUCKS, TRAILERS, BUSES, STCRAGE TANKS, DOMESTI C WASTES, ETC. SCATTER THE SURFACE OF THE | NERT DI SPOSAL
AREA.

THE GRANTHAM SOUTH AREA | S LOCATED ON THE SOUTHERN S| DE OF GRANTHAM LANE. DI SPOSAL OF WASTES IN THI S
AREA |'S UNCERTAIN, HOAEVER | T |'S BELI EVED | NERT WASTE AS WELL AS SCATTERED CHEM CAL WASTES WERE DEPOS| TED
IN TH'S AREA. THE AREA SURFACE | S MOSTLY ASH AND RESI NOUS WASTE PRODUCT. THERE IS LI TTLE SO L COVER
BASED ON A TOPOGRAPH C MAP, THI'S AREA |'S APPROXI MATELY 35 FEET TH CK AND CONTAI NS APPROXI MATELY 73, 400
YARDS (3) OF SO L AND WASTE.

C.  EXTENT OF CONTAM NATI ON

THE FOLLON NG | S A SUWARY OF THE EXTENT TO WH CH VARI QUS MEDI A (AIR, SURFACE SO LS, FORVATION SA LS,
SURFACE WATER, STREAM SEDI MENTS, AND GROUNDWATER) ARE CONTAM NATED AT THE SI TE.



SURFICIAL SA LS

THE ANALYTI CAL RESULTS FOR THE SURFI CI AL SO LS | NDI CATE ONLY | SOLATED "HOT SPOTS' W TH SI GNI FI CANT
CONCENTRATI ONS OF CRGANI CS AND METALS ON BOTH THE RI DGE AND GRANTHAM SQUTH AREAS.

SURFI CI AL SO LS ARE NOT' A CONCERN AT THE DRUM DI SPCSAL AREA BECAUSE OF THE REMOVAL ACTION IN 1984, WH CH
REMOVED SURFACE DRUMS, COVERED THE AREA AND REVEGETATED. ALSO THE | NERT AREA IS NOT' A CONCERN FOR
SURFI Cl AL SO L CONTAM NATI ON.

IN THE RI DGE AREA, SAMPLI NG DETECTED "HOT SPOTS' OF METALS AND ORGANI CS. TABLES 5.11 AND 5.12 I N APPENDI X
A SUMVARI ZES THE | NORGANI C AND CRGANI C CONSTI TUENTS DETECTED I N THE SURFACE SO LS OF THE R DGE AREA
METALS DETECTED ABOVE BACKGROUND | NCLUDED ARSEN C, ANTI MONY, BARI UM CCPPER AND LEAD. THE MAJOR CRGANIC
DETECTED WAS PCB' S AT CONCENTRATI ONS FROM 97 PPB TO 49, 000 PPB. CONTRACTOR PERSONNEL NOTI CED SEVERAL
CORRCDED BARRELS AND SOME SPI LLED PRODUCT IN THE RI DGE AREA AND SAMPLED SOVE OF THE SPI LLED PRODUCT AT
SAMPLI NG LOCATION R-14S. SO L 2 FEET BELOW THE SPI LLED PRODUCT ( SAMPLE R-14D) WAS NOT CONTAM NATED,

I NDI CATI NG THAT THE CONTAM NATI ON HAD NOT LEACHED VERTI CALLY 2 FEET INTO THE SO L PROFI LE AND SUGCESTI NG
THAT M GRATION OF THE SURFI CI AL SO L CONTAM NANTS MAY NOT BE A LARGE CONCERN

GRANTHAM SOUTH AREA SAMPLI NG REVEALED TWD "HOT SPOTS' OF ORGANI CS (G OLD AND G 03D). TABLES 5.11 AND
5.12 | N APPENDI X A SUWARI ZE THE ORGANI C AND | NORGANI C CONSTI TUENTS DETECTED | N THE SURFACE SO LS OF THE
GRANTHAM SOUTH AREA.  ORGANI CS WERE NOT OF CONCERN | N THE SURFICI AL SO LS OF THE GRANTHAM SOUTH AREA.
ALMOST EVERY OTHER SAMPLE HAD | NCREASED METALS CONCENTRATI ONS ( ESPECI ALLY COPPER, LEAD, NI CKEL, AND
ZINO).

FORVATION SO LS

THE ANALYTI CAL DATA FOR THE SPLI T- SPOON SAMPLES | NDI CATE THAT ORGANI C AND METAL CONTAM NATION | S
EMANATI NG FROM THE DS&G DRUM DI SPOSAL AREA AND THAT SOVE METAL CONTAM NATION |'S PCSSI BLY EVANATI NG FROM
THE | NERT DI SPCSAL AREA.  CORGANI C COVPOUNDS WERE DETECTED IN SO L BORI NG SAMPLES COLLECTED FRCM

THE DRUM DI SPCSAL AREA PRCPER (DGC-6) ;

THE BASE OF THE COLUMBI A FORVATI ON CLOSE TO THE DRUM DI SPOSAL AREA (DGC-4);

THE UPPERMOST POTOVAC SILTY CLAYS BENEATH AND ADJACENT TO THE DRUM DI SPOSAL AREA (DCC-4); AND
THE TOP PORTI ON OF THE UPPER UPPER POTOVAC SANDS (DGC-4, DGC-7, DGCC 8).

PR

ORGANI C COVPOUNDS DETECTED | N FORVATI ON SO LS | NCLUDED, TOLUENE, METHYLENE CHLCRI DE, ACETONE, 4- METHYL-2
PENTANENE, ETHYLBENZENE, 1-2 DI CHLORCETHANE, XYLENE, PHENOL, BI S (2- CHLOR- ETHYL) ETHER, NAPTHALENE,

4- METHYLPHENCL, , 2- METHYLPHENCL AND 2- BUTANONE. ALSO, CCLUMBI A FORVATI ON SAMPLES GENERALLY HAVE

| NCREASED METALS CONCENTRATI ONS (CHROM UM LEAD, AND NI CKEL I N DGC-4, DGC-6, DGC-8 AND DGC-9). IN
GENERAL, THE FORVATION SO L CHEM STRY M M CS THE GROUNDWATER CHEM STRY | N EXTENT AND NATURE. APPARENTLY,
CONTAM NATI ON |'S M GRATI NG W TH THE GROUNDWATER AND ADSCRBI NG ONTO THE SO LS. ORGANI C AND | NORGANI C
ANALYTI CAL RESULTS FOR SO L BORI NG SAMPLI NG ARE PRESENTED I N TABLE 5. 14, 5.15, AND 5. 16.

SURFACE WATER AND STREAM SEDI MENTS

WATER AND SEDI MENTS FROM ARWY CREEK, THE GRAVEL PIT POND, AND THE | NTERM TTENT STREAM EAST OF DS&G ARE
NOT S| GNI FI CANTLY DEGRADED DUE TO THE LANDFI LLS. ORGANI CS WERE NOT DETECTABLE I N El THER WATER OR

SEDI MENTS. | N WATER, THE ONLY DETECTABLE METALS ARE | RON, MANGANESE, MAGNESI UM AND TO A LESSER EXTENT,
BARIUM FOR STREAM SEDI MENTS, ANALYTI CAL RESULTS FOR METALS ARE SIM LAR TO THE SURFI CI AL SO L METALS
DATA. | RON AND MANGANESE CONCENTRATI ONS ARE PREDOM NANT AND AT THE SAME ORDER OF NMAGNI TUDE AS THE

SURFI Cl AL SO LS. LESSER CONCENTRATI ONS CF BARIUM CHROM UM ZI NC, LEAD AND CCPPER ARE ALSO PRESENT I N
THE SURFICI AL SO LS. ADDI TI ONALLY, MERCURY, ARSEN C, SELENI UM AND BERYLLI UM WERE DETECTED AT VERY LOW
CONCENTRATI ONS. THALLI UM ANTI MONY, CADM UM AND SI LVER VWERE NOT DETECTED. | NCRGANI C ANALYTI CAL RESULTS
FOR SURFACE WATER ARE SUMVARI ZED I N TABLE 5.17 AND 5. 18.

I'N GENERAL, ARMY CREEK | S THE PRI MARY CONCERN I N TERVMS OF SURFACE WATER AND STREAM SEDI MENTS. HOWEVER,
THE | MPACTS OF THE LANDFI LLS AND THE RECOVERY WELL DI SCHARGES ON ARMY CREEK DO NOT APPEAR SI GNI FI CANT AND
DI STI NCT TRENDS | N THE SURFACE WATER QUALI TY FROM UPSTREAM TO DOMSTREAM OF THE LANDFI LLS ARE NOT
APPARENT. TO FURTHER EVALUATE THE ENVI RONVENTAL STATUS OF ARMY CREEK, A Bl OMONI TORI NG SURVEY COF ARWY
CREEK WAS PERFCRMVED BY EPA TO EVALUATE THE | MPACTS OF THE LANDFI LLS ON THE BI OTA I N THE STREAM THE
RESULTS | NDI CATE THERE | S STRESS ON AQUATI C LI FE I N ARW CREEK. THE CREEK WATER, | N GENERAL, HAS BEEN
DEGRADED BELOW NORMAL SURFACE WATER. HOWEVER, THE ORGANI SMB | N THE CREEK ARE STRESSED MORE UPSTREAM OF
THE LANDFI LLS. THAT IS, BOTH THE BENTH C SURVEY AND THE AQUATI C CHRONIC TOXICI TY TEST HAVE SHOM THAT
THE WATER I N THE ARW CREEK UPSTREAM CF THE LANDFILLS IS OF POORER QUALI TY THAN THE DOMNSTREAM SEGVENT.
SEDI MENT TOXI G TY TESTS HAVE DETECTED CHRONIC TOXICI TY I N THE POND STATI ONS.



ALTHOUGH THE WATER THAT | S PUVMPED FROM THE RECOVERY WELLS |'S DEGRADED COVPARED TO TYPI CAL WELL WATER I N
THE AREA, AND CHRONI C TOXICI TY WAS DETECTED | N ARMY POND SEDI MENTS, THE BENTH C DATA | NDI CATED NO ADVERSE
EFFECTS TO ARW CREEK DUE TO THE LANDFI LLS OR THE RECOVERY WELLS. THE ARWY CREEK ENVI RONMENT THOUGH | S
VERY COWPLI CATED. FOR EXAMPLE, THE ARWY CREEK POND HABI TAT | S DI FFERENT FROM THE UPSTREAM AND DOANSTREAM
CREEK SEQVENTS. THE ARMY CREEK POND | S EUTROPI C AND THE BENTH C COMUNI TY THERE IS DOM NATED BY

POLLUTI ON TOLERANT ORGANI SMB.  THE POND TENDS TO ACT AS A TREATMENT SYSTEM SO THE QUALITY CF THE POND
EFFLUENT IS BETTER THAN THE POND | NFLUENT. REGARDLESS, THE WATER QUALI TY OF THE CREEK, EXTENDI NG FROM
THE UPSTREAM TO THE DOMSTREAM STATI ON, |S ALL DEGRADED.

FURTHER BI CASSAY STUDI ES TO CONTI NUE TO MONI TOR THE SI TUATI ON W LL BE COVWPLETED AS A REQUI REMENT CF THE
NATI ONAL PCLLUTI ON DI SCHARGE ELI M NATI ON SYSTEM PERM T | SSUED TO NEW CASTLE COUNTY | N 1987.

GROUNDWATER

ANALYTI CAL RESULTS FROM THE GROUNDWATER SAMPLI NG | NDI CATE THE QUALI TY OF GROUNDWATER I N THE UPPER POTQVAC
HYDROLOGA C ZONE I N THE VICINITY OF DS&G HAS BEEN DEGRADED. THE DATA | NDI CATE THAT THE SHALLOWER PORTI ON
OF THE UPHZ, THE UPPER UPPER POTOVAC, 1S OF POORER QUALI TY THAN THE DEEPER, LOWER UPPER POTOVAC.

FURTHER, A DI STI NCT PLUVE HAS BEEN | DENTI FI ED | N THE UPPER UPPER POTOVAC FOR ORGANI CS AND METALS WH CH
EMANATES FROM THE DS&G DRUM DI SPOSAL AREA SQUTHWESTWARD TOWARD RECOVERY WELLS RW 13, 31, RW12, 29 AND
28. THE PREDOM NANT CONTAM NANTS | DENTIFIED IN TH S PLUVE ARE BENZENE, TOLUENE, XYLENES, ETHYL BENZENE,
Bl S(2- CHLORCETHYL) ETHER, M BK, MEK, | RON, AND MANGANESE. | NDI VI DUAL PLUMES FOR BENZENE, TOLUENE, AND
XYLENES | N THE UPPER UPHZ ARE SHOM I N FIGURES 1.5 THROUGH 1.7. CONCENTRATI ONS OF THESE COVPOUNDS | N
GROUNDWATER FROM THE LONER UPPER POTOVAC WERE TOO LOW TO BE CONTOURED.

ORGANI C AND METAL CONTAM NATI ON WERE DETECTED IN A FEW LONER UPPER POTOVAC VELLS AT VERY LOWLEVELS. THE
WELLS THAT HAVE SHOAN ORGANI C CONTAM NATI ON ARE ALL LOCATED IN THE | MVEDI ATE VICNITY OF THE DRUM
DI SPOSAL AREA

ORGANI C AND | NORGANI C ANALYTI CAL RESULTS FOR GROUNDWATER SAMPLI NG ARE PRESENTED | N TABLE 5. 22 AND 5. 23.

THOUGH NOT' THE ONLY SOURCE, THE DS&G DRUM DI SPCSAL AREA | S APPARENTLY THE MAJOR SOURCE OF ORGANI C
GROUNDWATER CONTAM NATION, IN THE VI NITY OF ARW CREEK | NORGANI C CONTAM NATI ON FROM BOTH DS&G AND
ARMY CREEK LANDFI LL 1S ALSO EVI DENT, HOWEVER, ORGANI CS PREDOM NATE DS&G CONTAM NATI ON AND | NORGANI CS SEEM
TO PREDOM NATE ARMY CREEK LANDFI LL CONTAM NATI ON.

AR
AR MONI TORI NG | NDI CATES THAT AMBI ENT Al R QUALI TY DEGRADATI ON |'S NOT A CONCERN W TH RESPECT TO VOLATI LE
ORGANI CS IN THE VI O NI TY OF DS&G DURI NG NON- DI SRUPTI VE ON-SI TE ACTI VI TI ES AND THAT ADVERSE HEALTH EFFECTS
DUE TO GASEQUS EM SSI ONS FROM THE DS&G S| TE ARE NOT EXPECTED. NATURAL ATMOSPHERI C DI SPERSI ON AT THE SI TE
|'S SUFFI Ol ENT TO DECREASE CONCENTRATI ONS OF GASES EM TTED FROM THE LANDFI LL TO BELOW DETECTABLE AND
HARMFUL LIM TS, THESE CONCLUSI ONS ARE SUPPORTED H STORI CALLY AND BY THE RESULTS OF THE REMEDI AL

| NVESTI GATI ON ( ECOLOGY AND ENVI RONVENT, | NC., 1982B; NUS CORPCRATI ON, 1983B; AND WESTON, 1986).

AMBI ENT, OPEN-AI R, TOTAL VOLATI LE ORGANI C CONCENTRATI ONS MEASURED DURI NG THI S | NVESTI GATI ON AT THE DS&G
DRUM DI SPCSAL, | NERT DI SPOSAL, RI DGE, AND GRANTHAM SCQUTH AREAS WERE THE SAME AS OFF- SI TE BACKGROUND
LEVELS (ABQUT 1 PPV . MOST AMBI ENT OPEN- Al R CONCENTRATI ONS MEASURED VWHI LE DRI LLI NG WERE AT BACKGROUND
LEVELS; A FEW READI NGS AT DGC-6 WERE SLI GHTLY ABOVE BACKGROUND LEVELS. NONE WERE H GHER THAN 2 PPM

H GHER TOTAL VOLATI LE ORGANI C CONCENTRATI ONS WERE DETECTED DURI NG DRI LLI NG OPERATI ONS | MMVEDI ATELY UPON
OPENI NG SOME OF THE SPLI T SPOONS FROM BCORI NGS DGC-2 THROUGH DGC-9. THESE H GHER CONCENTRATI ONS, HOWEVER,
REPRESENT DEEP SO L OR GROUNDWATER QUALI TY, NOT AMBI ENT Al R QUALITY.

#SSR
D. SUMVARY OF SITE RI SKS

AFTER EVALUATI NG THE EXTENT OF CONTAM NATI ON, THE RI SKS WERE CHARACTERI ZED FOR EACH POTENTI AL OR EXI STENT
EXPOSURE PATHWAY.  SINCE NO SI GNI FI CANT Al R OR SURFACE WATER AND SEDI MENT CONTAM NATI ON WAS DETECTED, IT
WAS DETERM NED NO RI SKS WERE PCSED BY THESE MEDI A, THE FOLLOW NG THREE AREAS WERE FOUND TO PRESENT
POTENTI AL RI SK TO THE PUBLI C HEALTH AND THE ENVI RONMENT.

Rl SK POSED BY GROUNDWATER | NGESTI ON
GROUNDWATER IN THE UPPER UPPER POTOVAC HYDROLOG C ZONE | S CONTAM NATED BY LEACHATE EMANATI NG FROM THE

DRUM DI SPCSAL AREA. GROUNDWATER CONTAM NATI ON HAS M GRATED AWAY FROM THE DRUM DI SPOSAL AREA; HOWEVER,
THE CURRENT RECOVERY WELL PUMPI NG SCENARI O PREVENTS DS & G CONTAM NANTS FROM M GRATI NG TO ANY KNOM WATER



SUPPLY SQURCES.

CONSEQUENTLY GROUNDWATER | NGESTI ON RI SKS WERE CALCULATED ON THE POTENTI AL EXPCSURE THOUGH DEVELOPMENT CF
DOMESTI C VELLS | NSTALLED WTH N OR ON THE SI TE BOUNDARY.

GROUNDWATER FROM DS&G MONI TORI NG VEELLS ( DGC- 02D, DGC- 02S, DGC-04, DGC-05 AND DGC-06) |'S UNSAFE FOR HUVAN
CONSUMPTI ON DUE TO CARCI NOGENI C AND NON- CARCI NOGENI C RI SKS WHI LE GROUNDWATER FROM ARMY CREEK RECOVERY
VELLS (RW 13, 31, RW12, AND 29) | S UNSAFE FOR HUVAN CONSUWPTI ON DUE ONLY TO CARCI NOGENI C RI SKS. ( SEE
TABLE 1 THRU TABLE 4).

R SK POSED BY SO L | NGESTI ON. | NHALATI ON AND DERVAL CONTACT

ORGANI C AND | NORGANI C SURFI G AL SO L CONTAM NATI ON WAS DETECTED IN THE RI DGE AND GRANTHAM SOUTH AREAS.
O\LY PCB'S AND ARSENI C WERE FOUND TO CONSTI TUTE A CARCI NOGENI C RISK I N SURFI G AL SO LS WH LE LEAD,

ANTI MONY, COPPER, AND BARI UM CONSTI TUTE NON- CARCI NOGENI C RI SK. BASED ON AVAI LABLE DATA, ALL RI SK PCSED
BY SO L | NGESTI ON/ | NHALATI ON APPEARS LI M TED TO THE RI DGE AREA. ASSOCI ATED RI SKS ARE SUMVARI ZED | N TABLE
14.

SURFI CI AL SO LS CONTAM NATI ON I N THE DRUM DI SPOSAL AREA | S NONEXI STENT DUE TO THE REMOVAL, REGRADI NG AND
SO L CAP COWPLETED I'N 1984 AT TH S DI SPOSAL AREA.

Rl SKS POSED BY SI TE ACCESS

PHYSI CAL | NJURY RESULTI NG FROM UNEVEN TERRAI N. | NDUSTRI AL SCRAP, PROTRUDI NG WASTE, ETC. REMAINS A CONCERN
AT THE SITE THE SITE | S ACCESSI BLE FROM THE EAST, AND SQUTH. ALSO, WH LE PUBLI C WATER SUPPLY VELLS
HAVE NOT BEEN COVPROM SED DUE TO GROUNDWATER CONTAM NATI ON, THE RECOVERY WELL DI SCHARGE DCES PRESENT A

DI RECT CONTACT R SK.

#CRH
V. COVWUNITY RELATI ONS HI STORY

THE DS&G LANDFI LL 1S LOCATED I N A SPARSELY POPULATED AND LI GHTLY | NDUSTRI ALI ZED AREA SQUTH OF THE I TY COF
NEW CASTLE. ALONG GRANTHAM LANE THERE ARE ABOUT TEN DOMESTI C RESI DENCES, A PRI VATE HEALTH CLUB, SOVE
SVALL COMMVERCI AL BUSI NESSES, THE STATE CF DELAWARE DI VI SION OF Al R AND WASTE MANAGEMENT OFFI CE AND A
SMALL TAVERN. THERE ARE OTHER RESI DENCES AND SMALL BUSI NESSES SOUTH OF GRANTHAM LANE ALONG ROUTE 9 AND
THE LLANGOLLEN ESTATES HOUSI NG DEVELOPMVENT |'S ABOUT A M LE SQUTHWEST OF DS&G

RESI DENTS WERE | NVI TED TO 3 PUBLI C MEETI NGS | NVOLVI NG THE DELAWARE SAND AND GRAVEL SITE. ONE PRICR TO
THE EMERGENCY REMOVAL IN THE SPRING OF 1984, ONE PRICR TO THE I NI TI ATI ON OF THE REMEDI AL | NVESTI GATI OV
FEASI BI LI TY STUDY IN THE FALL OF 1984 AND ONE ON MARCH 16, 1988 TO SOLI CI' T COMVENTS ON THE PROPCSED PLAN.
ATTENDANCE AT THESE MEETI NGS HAS BEEN LESS THAN 25 PECPLE AND NO QUTSTANDI NG RESI STANCE TO ACTI VI TI ES AT
THE SI TE HAS BEEN BROUGHT TO DNREC OR EPA'S ATTENTI ON. A PUBLI C COWENT PERI GD STARTI NG FEBRUARY 26,
1988 AND CONTI NUI NG TO APRIL 18, 1988 WAS UTI LI ZED TO SOLI G T COMMENTS FROM THE PUBLI C REGARDI NG THE
PROPOSED PLAN.

THE DNREC HAS ATTEMPTED TO RESPOND TO ALL THE COMMENTS, | N THE RESPONSI VENESS SUMVARY VWH CH | S ATTACHED.

#RAO
Vi. REMEDI AL ALTERNATI VE CBJECTI VES

OBJECTI VES | DENTI FI ED FOR TH' S STUDY | NCLUDED THE FOLLOW NG

1) SELECT A REMEDY THAT | S PROTECTI VE OF HUVAN HEALTH AND ENVI RONMENT.

2) SELECT A COST EFFECTI VE REMEDY.

3) SELECT A REMEDY THAT WLL ATTAI N STATE AND FEDERAL APPLI CABLE, RELEVANT AND APPRCPRI ATE
REQUI REMENTS UPON COMPLETI ON.

4) SELECT A REMEDY THAT USES PERMANENT SOLUTI ONS AND ALTERNATI VE TECHNOLOG ES TO THE MAXI MUM EXTENT
PRACTI CABLE.

5) SELECT A REMEDI AL ALTERNATI VE WH CH PREFERS TREATMENT OF THE PRI NCl PAL THREAT TO REDUCE MOBI LI TY,

TOXI QA TY AND VOLUME OF THE HAZARDOUS WASTE.

6) SELECT A REMEDY THAT PROVI DES BEST RESULTS ACRCSS ALL EVALUATI ON CRI TERI A



7) ENSURE THE CHOSEN GROUNDWATER REMEDI AL ALTERNATI VE | S COVPATI BLE W TH THE SELECTED ARMY CREEK
LANDFI LL GROUNDWATER ALTERNATI VE.

I N APPROACH NG THESE GOALS, THE NCP, 40 CFR 300.68 (F), REQUI RES THAT AT LEAST ONE ALTERNATI VE FROM EACH
OF THE FOLLOW NG CATEGORI ES BE EVALUATED W THI N THE REQUI REVENTS OF THE FEASI Bl LI TY STUDY GU DANCE ( EPA,
1985) .

1) ALTERNATI VE FOR TREATMENT OR DI SPOSAL AT AN OFF- SI TE FACI LI TY;

2) ALTERNATI VE WHI CH ATTAI NS APPLI CABLE OR RELEVANT AND APPRCPRI ATE FEDERAL PUBLI C HEALTH CR
ENVI RONMVENTAL  STANDARDS;

3) ALTERNATI VE VWH CH EXCEEDS APPLI CABLE OR RELEVANT AND APPROPRI ATE PUBLI C HEALTH OR ENVI RONMVENTAL
STANDARDS;
4) ALTERNATI VE WHI CH DCES NOT ATTAI N APPLI CABLE OR RELEVANT AND APPRCPRI ATE PUBLI C HEALTH CR

ENVI RONMENTAL STANDARDS BUT W LL REDUCE THE LI KELI HOOD OF PRESENT OR FUTURE THREAT FROM THE
HAZARDQOUS SUBSTANCES,

5) NO ACTI ON ALTERNATI VE.

ALTERNATI VES WERE ASSESSED ON HOW ADEQUATELY THEY MET THE ABOVE REFERENCED GOALS AND GBJECTI VES. THE
ALTERNATI VES WERE ASSESSED USI NG THE FOLLOW NG El GHT CRITERIA. THESE CR TERI A WERE DEVELOPED BASED UPCN
THE REQUI REMENTS OF SECTI ON 121 OF CERCLA, AMENDED BY SARA.

1) OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT ALL ALTERNATI VES WERE ASSESSED FROM A
STANDPO NT OF WHETHER THEY PROVI DED ADEQUATE PROTECTI ON CF HUVAN HEALTH AND THE ENVI RONVENT.

2) COWVPLI ANCE W TH APPLI CABLE, COR RELEVANT, AND APPROPRI ATE REQUI REMENTS (ARAR S) - ALTERNATI VES WERE
ASSESSED AS TO WHETHER THEY ATTAI NED LEGALLY APPLI CABLE CR RELEVANT AND APPRCPRI ATE REQUI REMENTS COF
OTHER FEDERAL AND STATE ENVI RONMENTAL AND PUBLI C HEALTH LAWS.

3) LONG- TERM EFFECTI VENESS AND PERVANENCE - ALTERNATI VES WERE ASSESSED FCR THE LONG TERM EFFECTI VENESS
AND PERVANENCE THEY AFFORD ALONG W TH THE DEGREE OF CERTAI NTY THAT THE REMEDY W LL PROVE SUCCESSFUL.

4) REDUCTI ON OF TOXICI TY, MOBILITY OR VOLUME - ALTERNATI VES WH CH EMPLOY TREATMENT WERE EVALUATED FOR
THEI R REDUCTION OF TOXICI TY, MBI LITY OR VOLUME

5) SHORT TERM EFFECTI VENESS - ALTERNATI VES WERE ASSESSED ON HOW EFFECTI VE THEY WERE ON A SHORT TERM
BASI S.

6) | MPLEMENTABI LI TY - ALTERNATI VES WERE ASSESSED ON THE TECHNI CAL AND ADM NI STRATI VE CONSI DERATI ONS OF
ACTUALLY | MPLEMENTI NG THE ALTERNATI VE.

7) COMMUNI TY ACCEPTANCE - ALTERNATI VES WERE ASSESSED ON PREDI CTED COVMUNI TY ATTI TUDES AND ACTUAL
RESPONSES TOMARD THE ALTERNATI VES.

8) COST - ALTERNATI VES WERE ALSO ASSESSED ON VARI QUS TYPES OF COSTS TO BE | NCURRED W TH EACH
ALTERNATI VE.

ALTERNATI VES REACHI NG THE DETAI LED EVALUATI ON ARE LI STED I N TABLE 6 BELOW PER DI SPOSAL AREAS AND
GROUNDWATER PLUME MANAGEMENT.

#AE
VII. ALTERNATI VE EVALUATI ON

A SCQURCE CONTRCL

DRUM DI SPOSAL AREA AND RI DGE AREA

ALTERNATIVE 1. - NO ACTION - THE REASON FOR EVALUATI NG A NO ACTI ON ALTERNATI VE IS TO PROVIDE A BASI S FOR
COVPARI SON OF EXI STI NG CONDI TI ONS W TH OTHER PRCPCSED REMEDI AL ALTERNATI VES.  THE NO ACTI ON ALTERNATI VE
FOR THE DRUM DI SPCSAL AREA AND RI DGE AREA WOULD RESULT | N NO ADDI TI ONAL REMEDI ATI ON | N THESE AREAS.

THE DRUM DI SPCSAL AREA |S THE PRI MARY SOURCE OF GROUNDWATER CONTAM NATI ON AND THE RI DGE AREA | S THE
PRI MARY SOURCE CF SO L CONTAM NATI ON ON THE SITE. GROUNDWATER CONTAM NATI ON EMANATI NG FROM THE DRUM



DI SPOSAL AREA HAS NOT HAD A DI RECT | MPACT ON THE PRODUCTI ON VELLS I N ARTESI AN WATER COVPANY VELLFI ELD
( PRESENT RECEPTCRS); HOAEVER, CONTAM NANTS I N THE UPPER UPPER POTOVAC GROUNDWATER AQUI FER HAVE BEEN
DETECTED ABOVE ACCEPTABLE LEVELS (MCL'S OR 10-6 RI SK LEVELS AT THE SI TE BOUNDARY.) SURFICIAL SO L
CONTAM NATI ON IN THE R DGE AREA HAS ALSO BEEN DETERM NED TO PRESENT A DI RECT CONTACT RI SK.

BY LEAVI NG THE WASTES | N PLACE, COWPLI ANCE WTH MCL' S AT THE SI TE BOUNDARY ( ASSUM NG GROUNDWATER
CONTAM NANT RECOVERY SYSTEM CONTI NUES.) |S ESTI MATED TO BE OVER 30 YEARS. ALSO | F WASTES ARE NOT REMOVED
OR TREATED CONTAM NATED SURFI Cl AL SO LS WOULD CONTI NUE TO PRESENT A DI RECT CONTACT RI SK.

THE NO ACTI ON ALTERNATI VE WOULD NOT REDUCE VOLUME, TOXICITY OR MBI LITY OF THE WASTES LOCATED | N THE DRUM
DI SPCSAL AND RI DGE AREA.

OVER THE SHORT- TERM THE EFFECTI VENESS OF THE NO ACTI ON ALTERNATI VE | S GBVI QUSLY POOR.  NO REDUCTI ON COF
THE POTENTI AL GROUNDWATER | NGESTI ON RI SK OR THE SURFICI AL SO L DI RECT CONTACT R SK WOULD OCCUR.  OVER THE
LONG TERM THE POTENTI AL GROUNDWATER | NGESTI ON RI SK MAY BE REDUCED AFTER AN ADDI TI ONAL 30 YEARS OF

OPERATI NG THE GROUNDWATER CONTAM NANT RECOVERY SYSTEM

NO COST WOULD BE | NCURRED W TH THI S SOURCE CONTROL REMEDY. COWMUNI TY ACCEPTANCE OF THE ALTERNATI VE WOULD
MORE THAN LI KELY BE NEGATI VE SI NCE THE ALTERNATI VE PRESENTS NO | MPROVEMENT OVER PRESENT SI TE CONDI Tl ONS.

ALTERNATI VE 2. - REMOVAL AND OFF-SI TE DI SPOSAL - THI' S ALTERNATI VE | NVOLVES WASTE CHARACTERI ZATI ON I N BOTH
AREAS AND EXCAVATI ON OF THE WASTE AND CONTAM NATED SO LS IN THE DRUM DI SPOSAL AREA AND CONTAM NATED

SURFI CI AL SO LS FROM THE RI DGE AREA. NO TREATMENT OF WASTES AND SO LS WOULD OCCCUR WTH THI S ALTERNATI VE.
WASTES AND CONTAM NATED SO LS WOULD BE TRANSPORTED TO AN OFF- SI TE LAND DI SPCSAL FACI LI TY.

TH' S ALTERNATI VE WOULD BE REQUI RED TO MEET RESOURCE CONSERVATI ON AND RECOVERY ACT TRANSPORTATI ON AND
DI SPOSAL REQUI REMENTS.  LAND DI SPOSAL RESTRI CTI ONS UNDER SUBTI TLE C OF RCRA ARE EXPECTED TO NEGATI VELY
AFFECT TH S ALTERNATI VE. AFTER NOVEMBER OF 1988, IT WLL BE DI FFI CULT TO COVPLY W TH LAND DI SPCSAL
RESTRI CTI ONS CF THE WASTES AND CONTAM NATED SO LS UNLESS TREATMENT IS UTI LI ZED PRI OR TO DI SPOSAL.

TH S ALTERNATI VE | NVOLVES HANDLI NG APPROXI MATELY 36, 000 TONS OF WASTES AND CONTAM NATED SO LS THAT HAVE
BEEN ON- SI TE AND COVPACTI NG FOR SEVERAL YEARS. DI STURBI NG THESE MATERI ALS WLL LI KELY CAUSE BULKI NG AN
I NCREASE I N VOLUVE. REMOVAL AND DI SPOSAL W THOUT TREATMENT DO NOTHI NG TO REDUCE THE WASTE' S TOXI I TY.

LI KEW SE, NOTH NG WOULD BE DONE TO DECREASE THE WASTE' S MOBI LI TY WHI LE ON-SI TE; | NSTEAD, THE WASTE WOULD
BE REMOVED FROM THE S| TE ALTOGETHER

THE SHORT- TERM EFFECTI VENESS | S ONLY FAIR WH LE THE REMEDY WORKS TO REDUCE THE RI SKS, THE COWUN TY
AND, ESPECI ALLY, THE WORKERS FACE | NCREASED EXPOSURE RI SKS DURI NG WASTE REMOVAL, CHARACTERI ZATI ON,
TRANSPORTATI ON, AND REDI SPCSAL. TH S | NCREASED EXPCSURE PERI OD, HOMEVER, | S SHORT-LIVED. ONCE THE WASTE
HAS BEEN REMOVED AND REDI SPCSED OFF-SITE, THERE IS M NI VAL POTENTI AL OF FUTURE RELEASES. THE LONG TERM
EFFECTI VENESS, THUS, WOULD BE GOCD, AND SI NCE THE WASTES ARE ACTUALLY REMOVED FROM THE SI TE, THE SCLUTI ON
OFFERS A H GH DEGREE OF PERVANENCE RELATI VE TO ON-SI TE CONDI Tl ONS.

| MPLEMENTATI ON OF TH S ALTERNATI VE WOULD BE TECHNOLOG CALLY AND OPERATI ONALLY STRAI GHTFORWARD.
TRANSPORTATI ON PERM TS AND CFF- S| TE DI SPCSAL ARRANGEMENTS WOULD BE NECESSARY. EXCAVATI ON EQUI PVENT AND
OPERATORS CQULD BE ARRANGED FOR BY THE TI ME OFF- SI TE ACTI ON PERM TTI NG WOULD BE COMPLETE. NO MAJCR
CONSTRUCTI ON WOULD BE NECESSARY TO | MPLEMENT TH S ALTERNATI VE. OVERALL, |ITS | MPLEMENTABILTY IS GOCD.

PROPCSI NG A REMOVAL AND OFF- SI TE DI SPOSAL ACTI ON FOR THE DRUM DI SPOSAL AREA AND THE RI DGE AREA WOULD
RESULT IN M XED COWUNI TY REACTI ON.  THOUGH RESI DENTS WOULD REACT ADVERSELY TO THE TRANSPORTATI ON OF
HAZARDQUS WASTES THROUGH THEI R COVMMUNI TI ES, THEY WOULD SUPPORT THE TOTAL REMOVAL OF THE WASTES FROM THEI R
AREA.  OVERALL COMMUNI TY ACCEPTANCE, THEN, SHOULD TO GOOD.

COSTS FOR TH S ALTERNATI VE FOR THE DRUM DI SPOSAL AREA AND FOR THE RI DGE AREA TOTAL APPROXI MATELY

$20, 250, 000. WASTE CHARACTERI ZATI ON AND EXCAVATI ON FOR THE DRUM DI SPCSAL AREA AND THE RI DGE AREA | S
ESTI MATED AT $3, 250, 000. OFF-SI TE DI SPCSAL OF THE EXCAVATED WASTE | S ESTI MATED AT APPROXI MATELY

$17. 000. 000. NO CPERATI ON AND NMAI NTENANCE COSTS WOULD BE | NVOLVED WTH TH' S SOURCE CONTRCL ALTERNATI VE.
TH' S ALTERNATI VE | S MOST EXPENSI VE OF THE FOUR SOURCE CONTRCL ALTERNATI VES EVALUATED FCR THE DRUM

DI SPOSAL AND RI DGE AREA.

ALTERNATIVE 3 - REMOWAL, ON SITE | NCI NERATI ON - UNDER THI S ALTERNATI VE WASTES WOULD BE REMOVED FROM THE
RI DGE AND DRUM DI SPOSAL AREA AS | N ALTERNATI VE 2. TREATMENT OF WASTES AND CONTAM NATED SO LS WOULD OCCUR
VI A ON-SITE | NCI NERATION. SO LS AND WASTE | N THE DRUM DI SPCSAL AREA WOULD BE EXCAVATED TO A LEVEL WHERE
THE LEACHATE EMANATI NG FROM THEM TO THE GROUNDWATER NO LONGER POSES AN UNACCEPTABLE LONG TERM

CARCI NOGENI C RI SK. THESE LEVELS HAVE BEEN CALCULATED AND ARE PRESENTED IN TABLE 7, COLUW I V.




SURFI Cl AL SO LS AND WASTE | N THE RI DGE AREA WOULD BE EXCAVATED TO APPROXI MATELY 5 FEET | N DEPTH TO ENSURE
NO RESI DUAL CONTAM NATI ON.

I NCI NERATI ON CF THE MATERI AL, APPROXI MATELY 36, 000 TONS, WOULD BE CONDUCTED W TH A MOBI LE | NCI NERATCR
THE MOST APPROPRI ATE TYPE OF | NCI NERATCR WOULD BE DETERM NED DURI NG THE REMEDI AL DESI GN.  THE ESTI MATED
TIME FRAME FOR | NCI NERATION IS 3 TO 5 YEARS. ALL EM SSI ONS FROM THE | NCI NERATI ON OPERATI ON WOULD MEET
Al R PCLLUTI ON CONTRCL REGULATI ONS AS WELL AS RCRA REGULATIONS. RESIDUAL ASH, WOULD BE SAVPLED TO
DETERM NE REMAI NI NG CONSTI TUENTS FOLLOWED BY APPROPRI ATE DI SPOSAL CF ASH.

VWH LE PERM TS ARE NOT REQUI RED FOR ON- S| TE REMEDI AL ACTI ONS AT SUPERFUND SI TES, ANY ACTI ON MJUST MEET THE
SUBSTANTI VE TECHNI CAL REQUI REMENTS OF THE PERM T PROCESS. THE | NCI NERATI ON UNI T WOULD COVPLY W TH ALL
THE APPLI CABLE REQUI REMENTS CF 40 CFR PART 264 SUBPART 0 OF RCRA, AND ALSO Al R QUALITY CONTROL

REGULATI ONS.

TH S ALTERNATI VE | N CONJUNCTI ON W TH CONTI NUED CPERATI ON CF THE GRCUNDWATER CONTAM NANT RECOVERY SYSTEM
WOULD ASSI ST | N MEETING MCL' S AT THE SI TE BOUNDARY. THE ESTI MATED TI ME FRAME FOR REACHI NG ACCEPTABLE
LEVELS OF CONTAM NANTS | N GROUNDWATER IS LESS THAN TEN YEARS AFTER REMOVAL

VWH LE TH S REMEDY EVENTUALLY REDUCES THE Rl SKS TO THE PUBLI C, THE SHORT- TERM EFFECTI VENESS IS ONLY FAI R
THE COWUNI TY AND THE WORKERS FACE | NCREASED EXPOSURE RI SKS, WH LE ON-SI TE; HOMEVER, THESE R SKS WOULD BE
M Tl GATED THROUGH PROPER HEALTH AND SAFETY PROCRAMS AND SI TE ACCESS RESTRI CTI ONS.

ONCE THE WASTES HAVE BEEN | NCI NERATED, THE RESI DUAL RI SK AND THE POTENTI AL OF FUTURE RELEASES | NCLUDE
ONLY THOSE RELATED TO THE ASH FROM THE | NCI NERATI ON PROCESS.  OPERATI ON AND MAI NTENANCE OF THE

I NCI NERATCR WOULD CONTINUE AS LONG AS IT IS IN USE, BUT WTH PROPER TRAI NI NG AND HEALTH AND SAFETY
PROGRAMS, ASSCCl ATED RI SK WOULD BE M NI M ZED. OVERALL, THE LONG TERM EFFECTI VENESS OF THI S PACKACGE WOULD
BE GOCD.

THE PERVANENCE OF TH S REMEDY WOULD BE GOOD TO EXCELLENT. ALL THE WASTES FROM THE RI DGE AREA AND THE
DRUM DI SPCSAL AREA WOULD BE FED TO THE | NCI NERATOR AND MOST WOULD BE DESTROYED. ONLY RESI DUAL ASH WOULD
NEED TO BE DI SPCSED OF ON CR OFF- SI TE AND S| NCE CONTAM NANT CONTENT WOULD BE LOW POST- DI SPCSAL
MANAGEMENT WOULD BE M NI VAL.

I NCI NERATI ON | S TECHNOLOG CALLY DEVELCPED AND RELI ABLE. | NCI NERATORS AND STORAGE BUI LDI NGS ARE AVAI LABLE
FROM SEVERAL MANUFACTURERS, AND BOTH COULD BE CONSTRUCTED W THI N 6 MONTHS.  EXCAVATI ON EQUI PMENT AND
OPERATORS WOULD ALSO BE READI LY AVAI LABLE. NECESSARY STORAGE AND DI SPOSAL FACI LI TI ES WOULD BE ON-SI TE,
SO THERE WOULD BE NO AVAI LABI LI TY PROBLEMS AND NO PERM T APPLI CATIONS. ALL THESE FACTORS AFFECT THE

| MPLEMENTABI LI TY OF TH S REMEDY. | N GENERAL, THE | MPLEMENTABI LI TY OF TH S REMEDI AL PACKAGE WOULD BE
GOCD.

THE NEI GHBORI NG COVMUNI TI ES WOULD PROBABLY VI EW THE EXTENSI VE MANAGEMENT OF HAZARDOUS WASTES AS A HAZARD.
THE CONSTRUCTI ON AND OPERATI ON OF AN | NCI NERATOR CLOSE TO THEI R HOVES WOULD ALSO LI KELY GENERATE AN
ADVERSE REACTI ON. THEREFORE, COMMUNI TY ACCEPTANCE OF THI S PLAN | S CONSI DERED MARG NAL.

COST ESTI MATES FOR THI S ALTERNATI VE FOR THE RI DGE AREA TOTAL $18, 250, 000. WASTE CHARACTERI ZATI ON AND
REMOVAL FOR THE DRUM DI SPCSAL AREA AND FOR THE RI DGE AREA | S ESTI MATED AT $3, 250, 000. ON-SITE

I NCI NERATI ON OF 36, 000 TONS OF WASTE AND CONTAM NATED SO L WTH A MBI LE | NCl NERATOR AND DI SPCSAL OF

RESI DUAL ASH | S ESTI MATED AT $15, 000, 000. NO OPERATI ON AND MAI NTENANCE COSTS WOULD OCCUR W TH THI S SOURCE
CONTROL ALTERNATIVE. TH' S ALTERNATI VE IS THE LEAST EXPENSI VE OF THE FOUR SOURCE CONTROL ALTERNATI VES
EVALUATED FOR THE DRUM DI SPCSAL AND RI DCE AREA.

ALTERNATI VE 4 - REMOVAL- ON-SI TE | NCI NERATI ON AND BI ORECLAVATION OF SO LS. THI 'S ALTERNATIVE IS SIM LAR TO
ALTERNATI VE 3, HOAEVER, ADDI TI ONAL TREATMENT | N THE DRUM DI SPOSAL AREA WOULD OCCUR TO ENSURE NO RENAI NI NG
SO L CONTAM NATI ON WOULD CONTRI BUTE TO GROUNDWATER CONTAM NATI ON.  TREATMENT OF SO L WOULD BE THROUGH

Bl ORECLAVATI ON OF SO LS USI NG M CROCRGANI SM5 TO Bl ODEGRADE ORGANI C CONTAM NANTS.

TH S ALTERNATI VE | S THE SAME AS THE PREVI QUS PACKAGE WTH THE ADDI TI ON OF Bl CRECLAMATION OF SO LS. ALL
OF THE CRI TERI A THAT WERE MET BY ALTERNATI VE 3 ARE MET OR EXCEEDED BY TH S ALTERNATI VE.  SPECI FI CALLY,
SO LS WOULD BE TREATED BEYOND THE ACCEPTABLE LEVELS LI STED I N TABLE 15. WTH THE ADDI TI ON OF

Bl ORECLAVATI ON, THE LONG TERM EFFECTI VENESS RANKS GOOD. Bl ORECLAVATI ON TREATS ANY CONTAM NATED NATERI AL
M SSED I N REMOVAL OPERATI ONS, THEREFORE ASSI STI NG THE GROUNDWATER CONTAM NANT RECOVERY SYSTEM | N MEETI NG
MCL' S AT THE SI TE BOUNDARY. THE | NSURANCE PROVI DED BY THE BI ORECLAVATI ON ALSO UPGRADES THE PROBABLE
COWPLI ANCE WTH ARAR S TO EXCELLENT. THE | MPLEMENTABILITY OF TH S ALTERNATI VE | S BELI EVED TO BE GOCD.
PRI OR TO | MPLEMENTATI ON CF BI ORECLAVATI ON OF DS& G LAB STUDI ES ARE NECESSARY TO DETERM NE CPTI VAL

CONDI TI ONS NEEDED. ALSO SI TE SPECI FI C STUDI ES WOULD BE NECESSARY TO ACCURATELY PREDI CT THE TREATABI LI TY
OF SPECI FI C CONTAM NANTS, SUBSTRATE REMOVAL RATES, AND OVERALL EFFECTI VENESS AND PERFORMANCE. IT IS
ESTI MVATED THAT THE PROCESS WOULD BE EFFECTI VE | N REDUCI NG RESI DUAL CONTAM NANTS | N THE SO L AFTER REMOVAL



HAS OCCURRED.

LI KE THE PACKAGE W THOUT BI ORECLAVATION, | T IS BELI EVED TH S PACKAGE WOULD REDUCE THE VOLUME, TOXIC TY
AND MCBI LI TY OF THE CONTAM NATED SO LS I N THE DRUM DI SPCSAL AREA.  THE COST ESTI MATE FOR TH S REMEDY | S
H GHER THAN THAT OF THE PREVI QUS ALTERNATI VE TO REFLECT Bl ORECLAVATI ON COSTS. THE ESTI MATE | S

$19, 985, 400. WASTE CHARACTERI ZATI ON AND REMOVAL FOR THE DRUM DI SPCSAL AREA AND FOR THE RIDGE AREA | S
ESTI MATED AT 3, 250, 000. | NCI NERATI ON AND DI SPCSAL OF RESI DUAL ASH | S ESTI MATED AT $15, 000, 000.

ADDI TI ONAL Bl ORECLAMATI ON OF CONTAM NATED SO L, REMAI NI NG AFTER REMOVAL, |S ESTI MATED AT $1, 735, 400.
TH' S ALTERNATI VE | S MORE EXPENS|I VE THAN ALTERNATI VE 3 REMOVAL AND ON-SI TE | NCI NERATION;, HONEVER I T IS
LESS EXPENSI VE THAN ALTERNATI VE 2 REMOVAL AND COFF- SI TE DI SPOSAL.

I NERT DI SPOSAL AREA

ALTERNATIVE 1. - NO ACTI ON - THE REASON FOR PRESENTI NG A NO ACTI ON ALTERNATI VE | S TO PROVI DE A BASI S FCR
COVPARI SON CF EXI STI NG CONDI TI ONS W TH OTHER PRCPCSED REMEDI AL ALTERNATI VES.  THE NO- ACTI ON ALTERNATI VES
FOR THE | NERT DI SPOSAL AREA WOULD RESULT IN NO REMEDI AL ACTION IN THI S DI SPCSAL AREA.

TH S ALTERNATI VE WOULD NOT' MEET THE ARAR S FOR TH S AREA COVERED UNDER 40 CFR 264 RCRA SUBTI TLE D AND
DELAWARE SCLI D WASTE REGULATI ONS 7 DELAWARE CODE, CHAPTER 60, FOR PRCPER CLOSURE OF A SCLI D WASTE
LANDFI LL.

SINCE TH' S AREA CONTRI BUTES LI TTLE TO NO CONTAM NATI ON PROBLEM AT THE SITE, THE ONLY SHORT- TERM AND
LONG TERM RISK | S THE EXI STING R SK OF PHYSI CAL | NJURY FROM SURFACE DEBRI'S AND | NERT WASTES. ALSO OVER
THE LONG TERM THE EXI STI NG | NERT WASTE PI LES WLL CONTI NUE TO ATTRACT | LLEGAL DUWPI NG AT THE SI TE.

NO COSTS WOULD BE | NCURRED W TH THE NO ACTI ON ALTERNATI VE.

THE NO ACTI ON ALTERNATI VE AT THE | NERT AREA WOULD NOT CHANGE THE APPEARANCE OF THE SI TE AND THEREFORE
WOULD NOT' BE FAVCRED BY THE PUBLIC.

ALTERNATI VE 2. - SURFACE DEBRIS REMOVAL AND CAPPI NG - TH S ALTERNATI VE | NVOLVES REMOVI NG SURFACE DEBRI S
(1.E., TRUCKS, WOOD DEBRI'S, TRASH FROM THE SURFACE, REGRADE AND APPLY A SURFACE CAP AS PER DNREC SOLI D
WASTE REGULATI ONS. THI'S ALTERNATI VE WOULD MEET THE ARAR S ( RCRA SUBTI TLE D AND DNREC SCLI D WASTE
REGULATI ONS) FOR THI S AREA.

REDUCTI ON CF TOXIC TY AND MOBILITY OF THE WASTE | S NOT A MAJOR CONCERN AT TH' S AREA ON SI TE SI NCE THERE
I'S NOT' ANY APPARENT CONTRI BUTI ON TO SI TE CONTAM NATI ON FROM THI S AREA. REDUCTI ON CF VOLUME COF SOLI D
WASTE WOULD NOT' CCCUR W TH THI S ALTERNATI VE.

THE SHORT TERM EFFECTI VENESS OF TH' S ALTERNATI VE WOULD BE ELI M NATI ON OF THE PHYSI CAL I NJURY RI SK THI S
AREA PCSES. OVER THE LONG TERM THI S ALTERNATI VE WOULD REDUCE THE CONTI NUED | LLEGAL DUWPI NG AT THE SI TE.

SURFACE CLEANUP PROCEDURES AND CAPPI NG ARE WELL DEVELOPED, RELI ABLE, AND AVAI LABLE TECHNOLOGQ ES. BECAUSE
WASTES TO BE DI SPCSED OFF SI TE ARE NOT HAZARDOUS, THERE WOULD BE NO PROBLEM ARRANG NG FOR A DI SPOSAL

FACI LI TY TO ACCEPT THE WASTES. CLEANUP AND CAPPI NG WOULD BE COVPLETED | N A YEAR, AND BENEFI Cl AL RESULTS
WOULD BE | MVEDI ATE.  COMMUNI TY ACCEPTANCE OF THI S ALTERNATI VE | S H GHLY FAVCRABLE. THE COMMUNI TY WOULD
FAVOR AN | MPROVEMENT | N THE APPEARANCE OF THE LANDFI LL AND ALSO A REDUCTI ON OF | LLEGAL DUMPI NG I N THE
AREA.

THE COST OF TH' S ALTERNATI VE | S ESTI MATED AT $1, 161, 000 FOR CAPPI NG THE | NERT AREA

GRANTHAM SOUTH

ALTERNATIVE 1. - NO ACTI ON - THE REASON FOR PRESENTI NG A NO ACTI ON ALTERNATI VE | S TO PROVI DE A BASI S FCR
COVPARI SON CF EXI STI NG CONDI TI ONS W TH OTHER PROPCSED REMEDI AL ALTERNATI VES.  THE NO ACTI ON ALTERNATI VE
I'N THE GRANTHAM SOQUTH AREA WOULD RESULT IN NO REMEDI AL ACTION IN THI'S. DI SPCSAL AREA.  THE NO ACTI ON
ALTERNATI VE DOES NOT MEET CLOSURE REQUI REMENTS UNDER FEDERAL AND STATE RCRA REQUI REMENTS. SINCE IT IS
BELI EVED HAZARDOUS WASTES NMAY BE DI STRI BUTED RANDOMLY THROUGHOUT THE BASI CALLY | NERT WASTE, THE CLOSURE
REQUI REMENT UNDER HAZARDOUS WASTE REGULATI ONS SHOULD BE MET. NO OTHER REGULATI ONS ARE APPLI CABLE,
RELEVANT AND/ CR APPROPRI ATE FOR TH S AREA.

THE NO ACTI ON ALTERNATI VE WOULD NOT REDUCE VOLUME, OR TOXICITY. SINCE THE GRANTHAM SCQUTH AREA | S
VI RTUALLY DEWATERED, THE MOBILITY OF CONTAM NANTS IS LOWV AND THE CONTRI BUTI ON TO GROUNDWATER
CONTAM NATI ON FROM TH' S AREA | S BELI EVED TO BE M NI MVAL.



THE POTENTI AL DI RECT CONTACT RISK IN TH'S AREA WOULD NOT BE REDUCED I N THE SHORT OR LONG TERM WTH THI S
ALTERNATI VE.

NO COST WOULD BE | NCURRED WTH THI S ALTERNATI VE.  COVWUNI TY ACCEPTANCE CF TH S ALTERNATI VE WOULD NOT BE
FAVORABLE SI NCE WASTES WOULD CONTI NUE TO BE EXPCSED AND A DI RECT CONTACT RI SK WOULD STI LL EXI ST.

ALTERNATI VE 2. - CAPPING - UNDER TH S ALTERNATI VE, THE SURFACE WOULD BE REGRADED AND CAPPED. THE CAP
WOULD COVPLY W TH RESOURCE CONSERVATI ON AND RECOVERY ACT CLOSURE REQUI REMENTS, 40 CFR 264 RCRA SUBTI TLE
C

CAPPI NG TH S AREA WOULD ADHERE TO RCRA CLOSURE REQUI REMENTS. NO OTHER REGULATI ONS ARE APPLI CABLE,
RELEVANT AND/ CR APPRCPRI ATE FOR THI'S AREA. TH' S ACTI ON WOULD NOT REDUCE THE VOLUME AND TOXI G TY OF WASTES
IN TH S AREA;, HONEVER THE POTENTI AL MOBI LI TY OF THE CONTAM NANTS WOULD BE REDUCED.

CAPPI NG TH S AREA WOULD REDUCE THE DI RECT CONTACT RI SK ASSOCI ATED WTH THI S ALTERNATI VE.  CAPPI NG CF THE
AREA WOULD BE COVPLETED I N FOUR MONTHS. THE LONG TERM EFFECTI VENESS OF THI S REMEDY WOULD BE GOCOD.

POTENTI AL LEACHATE GENERATION IN THI S AREA WOULD BE PREVENTED | N THE LONG TERM

SINCE CAPPING IS A WELL DEVELOPED, RELIABLE AND AVAI LABLE TECHNOLOGY, THE | MPLEMENTABILITY OF TH S
ALTERNATI VE | S GOOD.

SI NCE THE ALTERNATI VE WOULD ALLEVI ATE BOTH RI SKS PRESENTED IN THI S AREA, I T | S BELI EVED THE COWUNI TY
WOULD ACCEPT TH S ALTERNATI VE.

THE COST ESTI MATED FOR CAPPI NG THE GRANTHAM SQUTH AREA |'S $830, 000.
B. GROUNDWATER PLUME MANAGEMENT

GROUNDWATER CONTAM NATI ON PLUVE

ALTERNATIVE 1. - STATUS QUO - NO FURTHER ACTI ON. TH S ALTERNATI VE | NVOLVES CONTI NUI NG THE GROUNDWATER
RECOVERY SYSTEM SPECI FI CALLY WELLS RW 13, WELL 31, RW2, WELL 29, AND WELL 28, UNTIL ACCEPTABLE Rl SK
LEVELS ARE MET AT MONI TCRI NG VELLS NEAR THE SI TE BOUNDARY. THE ACCEPTABLE RI SK LEVELS FOR DESI GNATED
CONTAM NANTS DETECTED | N MONI TORI NG OF RECOVERY WELLS ARE LI STED IN TABLE 7 COLUW 1. DI SCHARGE TO ARMY
CREEK OF RECOVERED CONTAM NATED GROUNDWATER WOULD CONTI NUE.  THI'S ALTERNATI VE WOULD CONTI NUE TO

EFFECTI VELY RECOVER CONTAM NATED GROUNDWATER FROM THE DRUM DI SPOSAL AREA AT DELAWARE SAND & GRAVEL.

FEDERAL AND STATE ARAR S FOR THI S ALTERNATI VE | NCLUDE SAFE DRI NKI NG WATER ACT, SDWA 42 USC 300, (MCL'S OR
10.6 RI SK LEVELS FOR GROUNDWATER) NATI ONAL PCLLUTI ON DI SCHARGE ELI M NATI ON SYSTEM COWA 40 CFR 122. TH'S
ALTERNATI VE WOULD ASSI ST | N MEETI NG REQUI REVENTS OF SDWA (1. E., MCL'S) AT OR NEAR THE SI TE BOUNDARY. I T
HAS BEEN DETERM NED HOAEVER THAT DI RECT DI SCHARGE OF RECOVERY WELL GROUNDWATER WOULD NOT MEET THE NPDES
REQUI REMVENTS.

TH S ALTERNATI VE DCES EFFECT A CHANGE I N THE MOBI LI TY OF CONTAM NATED GROUNDWATER, HOMNEVER, THE VOLUME
AND TOXIC TY | S NOT REDUCED.

OVER THE SHORT- TERM TH S ALTERNATI VE DOES NOT REDUCE EXPOSURE Rl SK AT THE RECOVERY WELL DI SCHARGE PO NT
OR ELI M NATE ANY POTENTI AL ARMY CREEK WATER QUALI TY DEGRADATI ON.

TH' S ALTERNATI VE IS | MPLEMENTABLE. | T WAS I NI TI ALLY | MPLEMENTED | N 1974 BY NEW CASTLE COUNTY W TH
ALTERATI ONS FOR BETTER CONTAM NANT RECOVERY | N 1979.

COMMUNI TY ACCEPTANCE |'S FAI R SI NCE THE RECOVERY WELL SYSTEM DOES AND W LL CONTI NUE TO PROTECT WATER
SUPPLY WELLS FROM CONTAM NATI ON EMANATI NG FROM DS&G

THE COST OF TH' S ALTERNATI VE | S ESTI MATED AT $1, 081, 000. | NSTALLATION OF THE 5 RECOVERY WELL SYSTEM IS
ESTI MATED AT $322,130. OPERATI ON AND MAI NTENANCE OF THE RECOVERY WELLS FOR AN ESTI MATED 10 YEARS | S
$759, 613. OPERATI ON AND MAI NTENANCE | NCLUDES QUARTERLY SAMPLI NG OF AT LEAST 10 MONI TORI NG VELLS.

ALTERNATI VE 2. - STATUS QUO - PLUS TREATMENT. THI'S ALTERNATI VE | NCLUDES ALTERNATI VE 1 AND TREATMENT OF
THE RECOVERY WELL GROUNDWATER BEFORE DI SCHARGE TO ARMY CREEK.

THE TYPE OF TREATMENT REQUI RED WOULD BE DETERM NED BY THE ARMY CREEK SECOND OPERABLE UNI T RECORD OF
DECI SI ON AND THE REGULATI ONS ON NATI ONAL PCLLUTI ON DI SCHARGE ELI M NATI ONS.



TH' S ALTERNATI VE HAS THE SAME ARAR S AS THE ALTERNATI VE 1; HONEVER, THI S ALTERNATI VE WOULD MEET ALL THOSE
REQUI REMENTS CF SDWA AND NPDES. REDUCTI ON CF VOLUVE, TOXICI TY AND MOBI LI TY OF CONTAM NATED GROUNDWATER
WOULD OCCUR, SI NCE TREATMENT OF GROUNDWATER WOULD BE COVPLETED UNDER TH S ALTERNATI VE.

REDUCTI ON OF Rl SK AT THE RECOVERY WELL DI SCHARGE PO NT OR THE POTENTI AL RI SK TO ARW CREEK WOULD BE

ELI M NATED SHORTLY AFTER | MPLEMENTATI ON CF THE ALTERNATI VE. OVER THE LONG TERM (LESS THAN 10 YEARS AFTER
SOURCE REMOVAL) THI S ALTERNATI VE WOULD BE SUCCESSFUL | N RESTORI NG THE AQUI FER TO ACCEPTABLE GROUNDWATER

I NGESTI ON LEVELS AND ALSO I N RESTCRI NG ARMY CREEK.

THE PERVANENCE OF THE REMEDY | N RESTORI NG AFFECTED AREAS |S GOCD. SLUDGES FROM TREATMENT CF GROUNDWATER
WOULD BE HANDLED | N AN APPRCOPRI ATE MANNER

| MPLEMENTABI LI TY OF THE RECOVERY WELL SYSTEM IS TECHNI CAL FEASI BLE AS WELL AS CONSTRUCTI ON AND
MAI NTENANCE OF THE TREATMENT FAC LI TY.

COVMMUNI TY ACCEPTANCE OF TH S ALTERNATI VE WOULD BE FAVORABLE SI NCE | T WOULD REDUCE ANY POTENTI AL FOR ARMY
CREEK DEGRADATI ON AND ELI M NATE DI RECT EXPOSURE RI SKS.

THE TOTAL COST FOR TH S ALTERNATI VE IS $4, 753, 000. | NSTALLATI ON OF THE RECOVERY WELL SYSTEM AND
TREATMENT PLANT | S ESTI MATED AT $1, 418, 948. OPERATI ON AND MAI NTENANCE FOR AN ESTI MATED TEN YEARS | S
APPROXI MATELY $3, 334, 501. OPERATI ON AND MAI NTENANCE | NCLUDES QUARTERLY SAMPLI NG OF AT LEAST 10

MONI TORI NG VEELLS.  THI' S ALTERNATI VE IS MUCH H GHER THAN OTHER GROUNDWATER PLUME M GRATI ON MANAGEMENT
ALTERNATI VES; HONEVER | T WOULD MEET ALL ARAR S AND BE PROTECTI VE OF HUVMAN HEALTH AND THE ENVI RONMENT.

ALTERNATI VE 3. - CEASE PRESENT RECOVERY WELL SYSTEM - TH S ALTERNATI VE WOULD RESULT I N NO ACTI ON FOR
REMEDI ATI NG THE GROUNDWATER CONTAM NATI ON PLUME.  THI'S ALTERNATI VE IS | NCLUDED FOR COVPARI SON W TH OTHER
ALTERNATI VES.

TH S ALTERNATI VE WOULD NOT MEET THE RELEVANT AND APPRCPRI ATE REQUI REMENTS OF MEETING MCL'S CR 10-6 RI SK
LEVELS AT THE SI TE BOUNDARY.

NO REDUCTI ON CF VOLUME, TOXICI TY AND MOBI LI TY OF CONTAM NATED GROUNDWATER WOULD EXI ST WTH TH S
ALTERNATI VE.

OVER THE SHORT- TERM ELI M NATI NG THE GROUNDWATER RECOVERY WELL SYSTEM WOULD STI LL BE PROTECTI VE OF PUBLIC
HEALTH AT THE PRESENT DAY RECEPTOR, HOWNEVER POTENTI AL GROUNDWATER USERS ON OR NEAR THE SI TE MAY NOT BE
PROTECTED OVER THE LONG TERM  ALSO, MCDEL S| MULATI ONS SHOW CONTAM NATED WATER MAY REACH ARMY CREEK AS
BASE FLOW AFTER THE CESSATI ON OF RECOVERY WELLS.

COMMUNI TY ACCEPTANCE OF THI' S ALTERNATI VE WOULD BE UNFAVORABLE SI NCE THE CESSATI ON OF THE RECOVERY WELL
SYSTEM MAY NOT BE PROTECTI VE OF PUBLI C HEALTH AND THE ENVI RONMENT.  NO MAJOR COSTS WOULD BE | NCURRED W TH
TH S ALTERNATI VE.

A QUALI TATI VE EVALUATI ON OF REMEDI AL ACTI ON ALTERNATI VES AS PER CRI TERI A LI STED | N ALTERNATI VE CBJECTI VES
SECTI ON ARE PRESENTED | N TABLE 8.

#DSC
Vill. DOCUMENTATI ON OF Sl GNI FI CANT CHANGES

NO Sl GNI FI CANT CHANGES TO THE PREFERRED ALTERNATI VE PRESENTED | N THE PRCPOSED PLAN HAVE OCCURRED.

#SRA
I X. SELECTED REMEDI AL ALTERNATI VE

ACCORDI NG TO 40 CFR SECTI ON 300. 68(1) OF THE NCP, THE APPROPRI ATE EXTENT OF REMEDY SHALL BE DETERM NED BY
THE LEAD AGENCY' S SELECTI ON OF A COST- EFFECTI VE REMEDI AL ALTERNATI VE THAT EFFECTI VELY M Tl GATES AND

M N M ZES THREATS TO AND PROVI DES ADEQUATE PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT. | N ADDI TI ON,
CERCLA REQUI RES SELECTI ON OF A REMEDY WH CH PROVI DES PROTECTI ON TO HUVAN HEALTH AND THE ENVI RONVENT,

WHI CH | S COST- EFFECTI VE AND UTI LI ZES PERVANENT SCLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOG ES OR
RESOQURCE RECOVERY OPTIONS, TO THE NAXI MUM EXTENT PRACTI CABLE AND ATTAI NS FEDERAL AND STATE ARAR S TO THE
GREATEST EXTENT PRACTI CABLE. | N ADDI TI ON, TREATMENT OF THE PRI NCI PAL THREAT AT THE SI TE TO REDUCE THE
MOBILITY, TOXICTY AND VOLUME OF THE HAZARDQUS SUBSTANCE | S PREFERRED. THE REMEDY SELECTED FOR EACH

DI SPOSAL AREA AND FOR GROUNDWATER PLUME MANAGEMENT RESULTED | N THE SELECTED REMEDI AL ALTERNATI VE

" PACKAGE" DI SCUSSED BELOW



A, DESCRI PTI ON OF SELECTED REMEDI AL ALTERNATI VE PACKAGE AND PERFCRVANCE GOALS.

DRUM DI SPOSAL AND RI DGE AREA - ALTERNATIVE 3. - REMOVAL AND ON- SI TE | NCI NERATI ON - WASTE CHARACTERI ZATI ON
IN BOTH AREAS WLL OCCUR TO DI STI NCTLY DEFI NE AREAS BEFORE REMOVAL. COWPLETE REMOVAL OF CONTAM NATED
WASTES AND SO LS WLL OCCUR IN BOTH AREAS. | N THE RI DGE AREA REMOVAL W LL OCCUR TO APPROXI MATELY A 5
FOOT DEPTH ACRCSS THE ENTI RE AREA. I N THE DRUM DI SPCSAL AREA REMOVAL OF SO LS WLL OCCUR UNTIL THE
ACCEPTABLE SO L CONCENTRATI ONS LI STED IN TABLE 7 ARE MET. UPON COVPLETI ON OF COVPLETE REMOVAL, THE AREAS
WLL BE PROPERLY GRADED AND REVEGETATED.

WASTES AND CONTAM NATED SO LS WLL THEN BE TREATED ON-SI TE BY | NCI NERATI ON. THE MOST APPRCPRI ATE TYPE OF
I NCI NERATCR TO BE USED ON-SI TE WLL BE DETERM NED VI A ENG NEERI NG EVALUATI ON AND TREATABI LI TY STUDI ES
DURI NG THE REMEDI AL DESI GN.  RESI DUAL ASH, SCRUBBER WATER ETC. FROM THE | NCI NERATI ON OPERATI ON W LL BE
ANALYZED AND DI SPCSED OF | N ACCORDANCE W TH ALL STATE AND FEDERAL RESOURCE CONSERVATI ON RECOVERY ACT
SUBTI TLE C OCR D REQUI REMENTS.

THE | NCI NERATOR W LL OPERATE AS PER Al R POLLUTI ON CONTRCL REGULATI ONS, 40 CFR 60 CAA, AS WELL AS RESOURCE
CONSERVATI ON AND RECOVERY ACT PART 264 SUBPART O REGULATIONS. IT IS ESTI VATED TH S PORTI ON OF THE
REMEDI AL ACTI ON PACKAGE WLL TAKE 3 TO 5 YEARS.

| NERT AREA

ALTERNATI VE 2. - REMOVAL CF SURFACE DEBRIS AND CAPPI NG BEFORE ATTEMPTI NG TO CAP TH S AREA REMOVAL CF
ALL SURFACE DEBRI S (I.E., TRUCKS, BUSES, CARS, ETC.) MJST OCCUR. THE SURFACE DEBRI S WLL BE REMOVED FROM
THE SI TE | N ORDER TO PREVENT PHYSI CAL | NJURY AND DI STURBANCE OF ANY REMEDI AL ACTI ON AND OPERATI ON AND

MAI NTENANCE. CAPPING OF TH S AREA WLL OCCUR AS PER THE DELAWARE SCLI D WASTE REGULATI ONS (7 DELAWARE
CODE CHAPTER 60). THE CAPPI NG OPERATI ON | S ESTI MATED TO BE COWPLETED | N ONE YEAR

GRANTHAM SOUTH AREA

ALTERNATI VE 2. - CAPPING - CAPPING OF THIS AREA WLL COWLY W TH THE RCRA REQUI REMENTS (40 CFR 264 RCRA
SUBTI TLE C) FOR PERVEABI LI TY. AN APPROPRI ATE TYPE OF CAP WLL BE CHOSEN IN THE REMEDI AL DESI GN PHASE.
THE CAPPI NG OPERATI ON IS ESTI MATED TO BE COVPLETED IN FOUR TO SI X MONTHS.

GROUNDWATER PLUME

ALTERNATI VE 2. - GROUMNDWATER PUMPI NG AND TREATMENT OF DI SCHARGE RECOVERY OF CONTAM NATED GROUNDWATER W LL
OCCUR WTH THE 5 RECOVERY WELL SYSTEM - RW13, WELL 31, RW12. WELL 29, WELL-29 - CURRENTLY RECOVERI NG
DS&G CONTAM NATI ON. PUVPI NG W LL CONTI NUE W TH QUARTERLY | NSPECTI ONS AND MAI NTENANCE OF THE RECOVERY
VWELL SYSTEM WVELLS WLL BE | NSPECTED AND MAI NTAI NED TO | NSURE THEI R CONTI NUAL FUNCTI ONI NG MONI TORI NG
OF AT LEAST 10 MONI TORI NG ANDY OR RECOVERY WELLS I N THE AREA OF DELAWARE SAND AND GRAVEL W LL BE REQU RED
QUARTERLY I N ORDER TO EVALUATE THE CONTI NUED EFFECTI VENESS OF THE REMEDI AL ACTI ON.

CESSATI ON OF THE RECOVERY WELL SYSTEM W LL OCCUR SOVETI ME AFTER SOURCE REMOVAL HAS OCCURRED AND THE
GROUNDWATER AT THE SI TE BOUNDARY HAS CONSI STENTLY MET THE ACCEPTABLE WATER EXPOSURE LEVELS | NDI CATED I N
TABLE 7. PRESENTLY 10 YEARS CF RECOVERY WELL OPERATI ON | S ESTI MATED.

RECOVERED CONTAM NATED GROUNDWATER W LL BE TREATED AS PER THE NATI ONAL PCLLUTI ON DI SCHARGE ELI M NATI ON
SYSTEM REGULATI ONS BEFCRE BEI NG DI SCHARGED | NTO ARMY CREEK.

OPERATI ON AND NAI NTENANCE OF THE SELECTED REMEDI AL ALTERNATI VE

DRUM DI SPCSAL AND RI DGE AREA - MAI NTENANCE OF LAND SURFACE | N RESPONSE TO SUBSI DENCE ANDY OR EROSI ON W LL
BE REQUI RED.

I NERT AREA AND GRANTHAM SOUTH AREA - MAI NTENANCE OF BOTH CAPS WLL BE REQUI RED TO ENSURE THEY ARE
FUNCTI ONI NG PRCPERLY.

GROUNDWATER/ SURFACE WATER - SEDI MENTS

UPON CESSATI ON OF THE GROUNDWATER RECOVERY AND TREATMENT SYSTEM ( CESSATI ON OF DI SCHARGE TO ARMY CREEK)
THE POND AND CREEK WATER LEVELS AND VEGETATI ON WLL BE EVALUATED FOR 2 YEARS. | F A DRASTI C REDUCTI ON COF
WATER FLOW OCCURS AND PHRAGM TES BECOMES THE DOM NANT SPECIES, IT IS RECOWENDED THE AREA BE SEEDED W TH
I NDI GENQUS SPECI ES.  ALSO REQUI RED WLL BE 2 SEDI MENT SAVPLI NG EVENTS IN ARWY CREEK: ONE AFTER 5 YEARS CF
I'NITI ATI ON OF REMEDI AL ACTI ON AND ONE A YEAR AFTER PUMPI NG AND TREATMENT HAS CEASED. THE SEDI MENT

SAMPLI NG WLL | NCLUDE SEDI MENT CHEM STRY AND SEDI MENT Bl QASSAYS.



B. STATUTCRY DETERM NATI ONS

DRUM DI SPCSAL AND RI DGE AREA - THE SELECTED ALTERNATI VE, REMOVAL AND | NCI NERATI ON FOR THE DRUM DI SPCSAL
AREA, WAS DETERM NED TO BE PROTECTI VE CF HUVMAN HEALTH AND THE ENVI RONVENT, TO HAVE MANAGEABLE SHORT- TERM
RI SKS, TO BE COST EFFECTIVE, TO ATTAIN ALL ARAR S AND REDUCE THE TOXICI TY, MBI LITY OR VOLUME OF WASTES.

ALTERNATI VE 1 FCR THE DRUM DI SPCSAL AND RI DGE AREAS - NO ACTION - WAS DETERM NED TO LEAVE POTENTI AL
GROUNDWATER | NGESTION RISK FOR A M NIMUM OF 30 YEARS AND ALSO DO NOTH NG TO REDUCE THE DI RECT CONTACT

RI SK TO SURFACE SO LS IN THE RIDGE AREA. ALTERNATI VE 2 REMOVAL AND CFF- SI TE DI SPCSAL WAS FOUND TO REDUCE
ON-SI TE RI SKS; HOMNEVER, TH S ALTERNATI VE HAD THE POTENTI AL TO PRODUCE LONG TERM RI SKS AT AN OFF- SI TE

FACI LI TY. ALTERNATI VE 4 REMOVAL - ON-SI TE | NCI NERATI ON AND BI ORECLAVATI ON OF SO LS WAS DETERM NED TO BE
OVER PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMENT.

CONSEQUENTLY, ALTERNATI VE 3 WAS DETERM NED TO BE THE BEST ALTERNATI VE FOR ADEQUATELY PROTECTI NG HUVAN
HEALTH AND THE ENVI RONMENT I N THE DRUM DI SPCSAL AND RI DGE AREAS CF THE SI TE.

EACH ALTERNATI VE EVALUATED FOR THE DRUM DI SPCSAL AND RI DGE AREAS PRESENTED SOVE DEGREE OF SHORT- TERM

RI SKS.  REMOVAL AND | NCI NERATI ON POSE SHORT- TERM RI SKS ASSOCI ATED W TH REMOVAL, AND | NCI NERATI ON.  THESE
COULD BE PRCOPERLY M Tl GATED THROUGH PROPER HEALTH AND SAFETY PROGRAMB AND SI TE ACCESS RESTRICTION.  ALSO
THE LONG TERM EFFECTI VENESS ( REDUCTI ON OF R SK) OF THE SELECTED ALTERNATI VE FOR THE DRUM DI SPOSAL AND

RI DGE AREA FCR QUT WEI GH THE MANAGEABLE SHCORT- TERM RI SKS.

THE SELECTED REMEDY AFFORDS OVERALL EFFECTI VENESS PROPORTI ONAL TO | TS COSTS. OF THE FOUR ALTERNATI VES
PRESENTED FOR THE DRUM DI SPCSAL AND RI DGE AREA THE ONE CHOSEN | S ESTI MATED TO COST $18, 250,000. TH'S
COST 1S THE BEST OVERALL LESS THAN THE OTHER 3 ALTERNATI VES, AND I T PROVI DES EFFECTI VENESS OF THE FOUR
ALTERNATI VES.

THE SELECTED ALTERNATI VE FOR THE DRUM DI SPCSAL AND RI DGE AREA |'S CONSI STENT W TH ALL APPLI CABLE CR
RELEVANT AND APPRCPRI ATE STATE AND FEDERAL REQUI REMENTS LI STED BELOW

1. NATIONAL PRI MARY DRI NKI NG WATER STANDARDS PURSUANT TO SDWA, 42 USC 300, ANDY OR APPRCPRI ATE RI SK
LEVELS FOR POTENTI AL EXPCSURE TO CONTAM NATED GROUNDWATER.

2. FEDERAL AND STATE PCOLLUTI ON DI SCHARGE ELI M NATI ON STANDARDS PURSUANT TO CWA, 40 CFR 122, FOR
TREATMENT AND DI SCHARCE OF RECOVERED GROUNDWATER

3. FEDERAL AND STATE RCRA REGULATI ONS PURSUANT TO 40 CFR 264 RCRA SUBTI TLE C FOR CLOSURE OF A HAZARDQUS
WASTE LANDFI LL W TH WASTE | N PLACE.

4. STATE SCLI D WASTE REGULATI ONS PURSUANT TO 7 DELAWARE CCDE, CHAPTER 60, FOR CLOSURE CF A SCLI D WASTE
LANDFI LL W TH WASTE | N PLACE.

5. FEDERAL AND STATE AMBI ENT Al R QUALI TY STANDARDS PURSUANT TO 40 CFR 60 CAA FCR CONTROL OF EM SSI ONS
DURI NG THE CPERATI ON OF AN ON-SI TE | NCI NERATOR

6. FEDERAL AND STATE RCRA REGULATI ONS PURSUANT TO PART 264 SUBPART 0 OF RCRA FCR DESI GN AND OPERATI ON
REQUI REMENTS OF HAZARDOUS WASTE | NCI NERATOR

7. FEDERAL AND STATE COASTAL ZONE MANAGEMENT REQUI REMENTS PURSUANT TO DELAWARE CCODE CHAPTER 70 FCR
OPERATI ON OF AN | NCI NERATCR W TH N A COASTAL ZONE AREA.

8. DELAWARE RI VER BASI N COW SSI ON AND STATE OF DELAWARE WATER SUPPLY REQUI REMENTS FCR CONTI NUED
OPERATI ON OF THE RECOVERY WVELL SYSTEM

ALTERNATI VE 1 NO ACTI ON ATTAI NED NONE OF THE ARAR S, ALTERNATI VE 2 ATTAI NED SOMVE, BUT COVPLI ANCE W TH
RCRA LAND DI SPCSAL REQUI REMENTS WOULD CAUSE PROBLEMS WHEN | MPLEMENTI NG THI S ALTERNATI VE.  ALTERNATI VE 3
ATTAI NED ALL AR#R S TO A DEGREE OVER AND ABOVE THOSE REQUI RED FOR PROTECTI ON OF HUVAN HEALTH AND THE
ENVI RONIVENT.

THE SELECTED ALTERNATI VE FOR THE DRUM DI SPCSAL AND RI DGE AREA ALSO SATI SFI ES THE STATUTCRY PREFERENCE FOR
REMEDI ES EMPLOYI NG TREATVENT THAT PERVANENTLY AND SI GNI FI CANTLY REDUCES THE TOXICI TY, MOBILITY OR VOLUMVE
OF HAZARDOUS SUBSTANCES. | NCI NERATI ON OF WASTES AND SO LS FROM THE DRUM DI SPCSAL AND RI DGE AREAS VELL
PERVANENTLY REDUCE THE VOLUME, TOXICITY AND MOBI LI TY OF WASTE AND CONTAM NATED SO L AND ALSO | NDI RECTLY
REDUCES THE LEACHI NG OF CONTAM NANTS | NTO THE GROUNDWATER



ALTERNATIVES 1 AND 2 DI D NOT REDUCE TO ANY DEGREE THE TOXICI TY, MIBILITY OR VOLUVE OF HAZARDOUS WASTE.
ALTERNATI VE 3 FURTHER REDUCED THE TOXICI TY, MOBILITY AND VOLUME OF WASTES I N SO LS, HOAEVER TH S WAS
DETERM NED TO BE OVER PROTECTI VE AND NOT COST EFFECTI VE.

I NERT AREA - THE SELECTED ALTERNATI VE FOR THE | NERT AREA WAS DETERM NED TO BE PROTECTI VE CF HUVAN HEALTH
AND THE ENVI RONVENT, TO ELI M NATE LONG TERM RI SKS, TO BE COST EFFECTI VE, AND TO ATTAIN ALL ARAR S.

I'N THE | NERT AREA ALTERNATI VE 2 SURFACE DEBRI S REMOVAL AND CAPPI NG ELI M NATES THE PHYSI CAL CONTACT RI SK
ASSCCI ATED WTH THI S AREA AND THEREFCORE WAS DETERM NED TO BE PROTECTI VE OF HUVAN HEALTH AND THE

ENVI RONMVENT.  ALTERNATIVE 1 - NO ACTION DI D NOT ELI M NATE THE PRESENT Rl SK AND THEREFORE COULD NOT BE
CONSI DERED PROTECTI VE.

ALTERNATI VE 2 FOR THE | NERT AREA | N THE SHORT- TERM PRESENTS NO RI SK AND | T ALSO ELI M NATED THE PHYSI CAL
INJURY RI SK AS WELL AS THE CONTI NUED POTENTI AL FOR | LLEGAL DUMPI NG ALTERNATI VE 1 NO ACTI ON ELI M NATED
NO RI SKS.

ALTERNATI VE 2 FOR THE | NERT AREA ALSO | S CONSI STENT W TH THE APPLI CABLE RCRA SUBTI TLE D OR DELAWARE SOLI D
WASTE REGULATI ONS. ALTERNATI VE 1 DCOES NOT ATTAI N THE ABOVE MENTI ONED ARAR

FOR THE | NERT AREA THE CAPPI NG ALTERNATI VE WAS DETERM NED TO BE THE BEST ALTERNATI VE WHEN OVERALL
EFFECTI VENESS AND COST WAS CONSI DERED.  THE CAPPI NG CPTI ON WAS MORE EXPENSI VE THAN THE NO ACTI ON; HONEVER
CAPPI NG WAS LESS EXPENSI VE THAN REMOVAL CF WASTES AND OFF- SI TE DI SPOSAL.

GRANTHAM SQUTH - THE SELECTED ALTERNATI VE, CAPPI NG FOR THE GRANTHAM SOQUTH AREA. WAS DETERM NED TO BE
PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMVENT TO M Tl GATE SHORT AND LONG TERM RI SKS, TO BE COST
EFFECTI VE. TO ATTAIN ALL ARAR S AND REDUCE THE MOBI LI TY OF HAZARDQUS WASTES.

I'N THE GRANTHAM SOUTH AREA ALTERNATI VE 2 CAPPI NG WAS DETERM NED TO ELI M NATE ANY DI RECT CONTACT RI SK AND
ALSO REDUCE POTENTI AL M GRATI ON OF HAZARDOUS CONSTI TUENTS | NTO THE GROUNDWATER.  ALTERNATI VE ONE DI D NOT
REDUCE ANY RI SKS AND THEREFORE WAS NOT PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONVENT.

IN TH S AREA THE CAPPI NG ALTERNATI VE WAS DETERM NED TO BE THE BEST ALTERNATI VE WHEN OVERALL EFFECTI VENESS
AND COST WAS CONSI DERED. THE CAPPI NG CPTI ON WAS MORE EXPENSI VE THAN THE NO ACTI ON; HOAEVER CAPPI NG WAS
LESS EXPENSI VE THAN REMOVAL OF WASTES AND DI SPCSAL OR TREATMENT.

I'N THE GRANTHAM SOUTH AREA ALTERNATI VE 2 CAPPI NG | S CONSI STENT W TH THE APPLI CABLE RCRA SUBTI TLE C
CLOSURE REQUI REMENTS. ALTERNATIVE 1 - NO ACTI ON DCES NOT ATTAI N THE ABOVE MENTI ONED ARAR

GROUNDWATER PLUVE MANAGEMENT - THE SELECTED ALTERNATI VE 2 PUMP AND TREAT FOR THE GROUNDWATER PLUME WAS
DETERM NED TO BE PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMENT, TO M Tl GATE LONG TERM RI SKS, TO BE
COST- EFFECTI VE, TO ATTAIN ALL ARAR S AND REDUCE THE MOBI LI TY TOXICI TY AND VOLUVE OF HAZARDOUS SUBSTANCES
IN THE GROUNDWATER

I'N THE GROUNDWATER PLUVE NMANAGEMENT ALTERNATI VE 2, PUWP AND TREATMENT WAS DETERM NED TO REDUCE THE
GROUNDWATER | NGESTI ON RI SK (I N CONJUNCTI ON W TH SOURCE REMOVAL) | N LESS THAN 10 YEARS, THEREFCRE I N THE
LONG RUN BEI NG PROTECTI VE CF THE HUVAN HEALTH. ALSO THE ALTERNATI VE TREATS THE DI SCHARGE UNLI KE
ALTERNATI VE 1 (PUWPI NG W TH NO TREATMENT) MAKI NG THE SELECTED REMEDY PROTECTI VE COF THE ENVI RONVENT.
ALTERNATI VE 3 NO ACTI ON WAS NOT PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMENT.

NO SHORT- TERM RI SKS TO ON- SI TE WORKERS WAS DETERM NED FOR ANY OF THE GROUNDWATER PLUME MANAGEMENT
ALTERNATI VES.

THE SELECTED GROUNDWATER ALTERNATI VE WAS DETERM NED TO BE THE BEST ALTERNATI VE WHEN OVERALL EFFECTI VENESS
AND COST WAS CONSI DERED. THE ALTERNATI VE 2 WAS ESTI MATED AT $4, 753, 000, WELL OVER THE COST OF

ALTERNATI VES 1 AND 3. HOWNEVER, ALTERNATIVES 1 AND 3 WERE DETERM NED NOT TO BE PROTECTI VE OF HUVAN HEALTH
AND THE ENVI RONVENT.

ALTERNATI VE 2 FOR THE GROUNDWATER PLUVE MANAGEMENT CONSI DERS THE RELEVANT AND APPROPRI ATE REQUI REMENTS OF
SDWA (MCL'S) AND NPDES FOR DI SCHARGE LIM TS.

ALTERNATI VE 1 WOULD NOT ATTAI N NPDES STANDARDS OR THE SDWA REQUI REMENTS OF MCL' S.
THE GROUNDWATER PLUME MANAGEMENT SELECTED ALTERNATI VE WLL REDUCE THE MOBI LI TY TOXIC TY AND VOLUME OF

CONTAM NATED GROUNDWATER BY PUMPI NG AND TREATI NG CONTAM NATED GROUNDWATER.  ALTERNATI VE 1 WOULD REDUCE
THE VOLUME BUT NOT THE TOXIC TY. ALTERNATI VE 3 WOULD REDUCE NONE.



THE SELECTED ALTERNATI VE

DRUM DI SPOSAL AND RI DGE AREA - REMOVAL ON SI TE | NCI NERATI ON  $18, 250, 000

I NERT DI SPOSAL AREA - CAPPI NG 1, 161, 000
GRANTHAM SQUTH - CAPPI NG 830, 000
GROUNDWATER PLUME - PUMP AND TREAT 4, 753, 000

24,994, 000

THE SELECTED ALTERNATI VE MEETS THE GCALS AND CBJECTI VES FOR REMEDI ATION OF THI S SI TE.



APPENDI X B
RESPONSI VENESS SUMVARY

XI.  RESPONSI VENESS SUMVARY

AS CALLED FOR I N SECTI ON 117 OF SUPERFUND AMENDMVENTS AND REAUTHCRI ZATI ON ACT OF 1986, DNREC AND EPA HAS
PRESENTED THE PROPOSED PLAN FOR PUBLI C REVIEW  DNREC AND EPA ACCEPTED WRI TTEN COMMENTS ON THE PROPOSED
PLAN AND DRAFT REMEDI AL | NVESTI GATI ON, FEASI BI LI TY STUDY UNTIL APRIL 18, 1988. A PUBLIC MEETI NG WAS HELD
ON MARCH 16, 1988 AT THE NEW CASTLE DNREC BUI LDI NG | N NEW CASTLE DELAWARE TO DI SCUSS THE PROPCSED

REMEDI AL ACTI ON DI RECTED TOMRD ADDRESSI NG SOURCES OF CONTAM NATI ON BY REMOVAL AND ON- SI TE | NCI NERATI ON
AS VELL AS ADDRESSI NG REMEDI ATI ON CF THE GROUNDWATER CONTAM NATI ON PLUME.  THE RESPONSI VENESS SUWMVARY
DETAI LS THE COMVENTS RECEI VED FROM | NTERESTED Cl TI ZENS DURI NG THE PUBLI C COMVENT PERI OD. THE DI SCUSSI ONS
ANSVWER THE MOST PREVALENT CONCERNS EXPRESSED BY CI Tl ZENS, AS WELL AS ADDRESSI NG | NDI VI DUAL COMVENTS.
VERBATI M TRANSCRI PTS OF THE PUBLI C MEETI NG WRI TTEN COMMENTS, MEETI NG NOTES, TELEPHONE MEMCRANDA,
NEWSPAPER ACCOUNTS, AND NOTES MADE FOLLOWN NG CONVERSATI ONS WERE USED WHEN COWPI LI NG THE COMMENTS.

SUBJECT: GROUNDWATER CONTAM NATI ON

1. A RESI DENT ON ROUTE 9 WTH A PRI VATE WELL WAS CONCERNED ABOUT CONTAM NATI ON REACH NG H' S VEELL I N THE
FUTURE.

EPA/ DNREC ASSURED THE Cl TI ZEN THAT THE PLUME SHOULD NOT M GRATE I N THE DI RECTI ON OF HI S RESI DENCE NOW CR
DURI NG THE REMEDI AL ACTI ON.  CONTI NUED MONI TORING OF THE PLUME WLL OCCUR DURI NG THE REMEDI AL ACTION. | F
CONTAM NATI ON MOVES TOMRD RESI DENTI AL VWELLS, THOSE RESI DENTI AL WELLS WOULD BE CONTI NUALLY MONI TORED TO

I NSURE NO RI SK TO THOSE RECEPTORS OCCURS.

2. NEW CASTLE COUNTY EXPRESSED CONCERNS ON HOW THOSE WHO READ PORTI ONS OF THE RI/FS MAY MAKE
CONCLUSI ONS THAT CONTAM NATI ON ( SPECI FI CALLY 1, 2- DI CHLORCETHANE) AT AWC-7 IS A RESULT OF ARW CREEK
LANDFI LL.

DNREC/ EPA ASSURED THE COUNTY THAT DUE TO | NSUFFI CI ENT SAMPLI NG AND ANALYSI S THAT WE WERE NOT MAKI NG ANY
CONCLUSI ONS ABQUT ARMY CREEK LANDFILL. DS & G REMEDI AL | NVESTI GATI ON EXECUTI VE SUMVARY PAGE 1 STATES "AS
I NDI CATED BY THE SOLUTE TRANSPORT MCODELING THE SOURCE OF THE 1, 2 DI CHLOROETHANE CONTAM NATI ON |'S NOT
LIKELY DS & G THE SOURCE IS LI KELY VWEST OF DS & G BUT SAMPLI NG AND ANALYSI S WAS NOT SUFFI CI ENT TO

| DENTI FY THE SCURCE OF THI S CONTAM NATION. A FORMAL RESPONSE TO THE COUNTY WAS DRAFTED AND | S ATTACHED
TO TH S RESPONSI VENESS SUMVARY.

3. NEW CASTLE COUNTY SUGGESTED THAT DELAWARE SAND AND GRAVEL MAY ACTUALLY BE THE SOURCE OF THE 1,2 -

DI CHLORETHANE CONTAM NATI ON AT AWC-7. ALTHOUGH THE R REPORT NOTES THAT THERE WAS A POTENTIAL FOR DS & G
CONTAM NATI ON REACHI NG AWC- G3, THE OBSERVED GROUNDWATER QUALI TY DATA DO NOT SUPPCRT TH' S. DESPI TE THE
FACT THAT 1,2 DI CHLOROETHANE WAS DETECTED NEAR THE DS & G DRUM DI SPCSAL AREA, THE CONCENTRATI ON VALUES
DECREASE RAPI DLY MOVI NG AWAY FROM THE AREA.  FI NALLY, BALANCI NG | NFORVATI ON ON OBSERVED WATER QUALI TY
TRENDS AND HI STORI CAL PLUME SHAPES W TH THE S| MULATED FLOW AND TRANSPORT RESULTS SI MPLY DCES NOT SUPPORT
DS & G AS A POTENTI AL SCURCE OF CONTAM NATI ON AT AWC-7.

4. NEW CASTLE COUNTY SUGGESTED THAT OTHER AREAS MAY BE THE SOURCE OF THE 1, 2 DI CHLOROETHANE

CONTAM NATI ON AT AWC-7.  EVEN THOUGH NOT ALL OF THE LI STED SOURCES WERE EVALUATED, | T IS FELT THAT NONE
OF THESE ARE LI KELY CANDI DATES BECAUSE OF THE THI CKNESS OF THE CLAY CONFI NI NG LAYER, THE DI STANCE FROM
AWC-7, COR THE FACT THAT THE CONTAM NATI ON WOULD HAVE TO BE DETECTED I N El THER AWC-2 OR AWC-6 FI RST AND

TH S HAS NOT BEEN CBSERVED. THE ANALYSI S OF FLOW PATHS, CGROUNDWATER QUALI TY, AND GECLOGY SUGGEST THAT

ARMY CREEK LANDFI LL SEEM5S TO BE THE SOURCE OF 1,2 DI CHLORCETHANE CONTAM NATI ON PRI OR TO 1982, WHEN

ADDI TI ONAL RECOVERY VELLS WERE | NSTALLED. W TH THE NEW RECOVERY WELLS, POTENTI AL FLOW PATHS FROM ARWY

CREEK LANDFI LL TO AWC-7 SEEM TO HAVE BEEN ELI M NATED AND WATER QUALI TY | MPROVEMENTS | N AWC- 7 HAVE BEEN

REALI ZED SI NCE THEN.

5. NEW CASTLE COUNTY FEELS THAT THE GROUNDWATER MODELING IN THE DS & G RI/FS |I'S NOT CORRECT BECAUSE
THE MODEL HAD CONTAM NATI ON EMANATI NG FROM ARMY CREEK LANDFI LL PRI OR TO THAT FROM DS & G THE MODEL KEPT
RW3 IN CPERATI ON FOR SI X YEARS AFTER I T WAS SHUT OFF, AND THE MCODEL WAS NOT CALI BRATED AS RI GCRQUSLY AS
PCSSI BLE.

FOR THE MODEL, | T WAS ASSUMED THAT LEACH NG OF CONTAM NANTS AND CONTAM NANT M GRATI ON AWAY FROM ARWY
CREEK LANDFI LL BEGAN BEFORE DS & G BECAUSE WASTES WERE PLACED THERE EARLI ER.  EVEN THOUGH THE EXACT
LEACH NG EVENTS AND PATHWAYS ARE UNKNOM\, THE "TI MES OF I NI TI ATI ON' ARE NOT FAR ENOUGH I N ERRCR TO CAUSE
A SI GNI FI CANT CHANGE | N THE PAST - 1982 S| MULATED RESULTS. AS FAR AS RW3 | S CONCERNED, THE ADDI Tl ONAL
PUVMPAGE (ACTUALLY FOUR YEARS, NOT Sl X) SHOULD NOT S| GNI FI CANTLY ALTER THE S| MULATI ON RESULTS, EXCEPT
MAYBE TO ENHANCE THE MAI NTENANCE OF A STRONGER GROUNDWATER DI VI DE.  FINALLY, THE MODELI NG CALI BRATI ON WAS



DONE | N ACCORDANCE W TH ACCEPTED METHCDS BUT, DUE TO THE EXTREME COWPLEXI TY OF THE SYSTEM AND THE

SI MPLI FI CATI ONS | NVOLVED | N THE MODEL, | T WAS NOT PCSSI BLE TO DEVELOP A FULLY CALI BRATED NUMERI CAL MODEL
CAPABLE OF MATCHI NG THE OBSERVED HEADS AT ALL TIMES. REGARDLESS, THE CALI BRATI ON OF THE MODEL WAS

SUFFI Cl ENT TO EVALUATE THE CONTAM NANT TRANSPORT IN THE VI NITY OF DS & G AND ARW CREEK LANDFILL. A
MORE RI GOROUS CALI BRATI ON WOULD NOT HAVE S| GNI FI CANTLY AFFECTED THE CONCLUSI ONS BASED ON THE EXI STI NG

SI MULATI ONS.

SUBJECT: SURFACE DEBRI S AND CONTI NUED DUMPI NG
1. A RESI DENT OF GRANTHAM LANE COMMENTED ON THE SURFACE DEBRI'S AND CONTI NUED DUMPI NG ON THE | NERT
AREA.

EPA/ DNREC ASSURED THE RESI DENT THAT THE SURFACE DEBRI S WOULD BE REMOVED DURI NG THE REMEDI AL ACTI ON.
DNREC S WASTE MANAGEMENT SECTI ON | S ADDRESSI NG THE CONTI NUED DUMPI NG OF MATERIAL | N THI S AREA.

SUBJECT: | NCI NERATI ON

1. A REPRESENTATI VE OF THE AREA EXPRESSED CONCERNS ABOUT EM SSI ONS (CHEM CAL AND ODOR) FROM THE STACK
OF THE | NCI NERATCR

EPA/ DNREC ASSURED THE PUBLI C EM SSI ONS WOULD HAVE TO MEET STRI NGENT REQUI REMENTS OF RCRA AND Al R
POLLUTI ON CONTRCL REGULATIONS. | N MEETI NG THESE REQUI REMENTS EM SSI ONS AND ODOR WOULD BE REDUCED TO

M N MAL AMOUNTS VWH CH WOULD NOT BE HARMFUL TO THE PUBLI C HEALTH OR ENVI RONMENT.

2. A REPRESENTATI VE WAS CONCERNED W TH HOW LONG THE | NCI NERATI ON WOULD TAKE TO COWPLETE.

EPA/ DNREC ESTI MATES | NCI NERATION WLL TAKE 3 TO 5 YEARS.

3. THE QUESTI ON WAS ASKED | F OFF- S| TE | NCI NERATI ON WAS CONSI DERED. EPA/ DNREC DI D CONSI DER CFF- SI TE
I NCI NERATI ON;,  HONEVER, THE RI SKS CF TRANSPORTATI ON AND THE ADDI TI ONAL COSTS OF TRANSPORTATI ON AND USAGE
OF AN OFF-SI TE | NCI NERATCR DI D NOT' MAKE THI S ALTERNATI VE THE BEST OVERALL.

4. A PRP QUESTI ONED HOW AN | NCI NERATCR COULD BE OPERATED W THOUT PRCOPER CHARACTERI ZATI ON OF THE
WASTES.

EPA/ DNREC HAVE REQUI RED | N THE SELECTED ALTERNATI VE THAT WASTE BE FURTHER CHARACTERI ZED AND TREATABI LI TY
STUDI ES BE COVPLETED | N ORDER TO DETERM NE THE PRCPER TYPE OF | NCI NERATOR TO BE MBI LI ZED | N ORDER TO
VEET PERFORMANCE STANDARDS REQUI RED BY RCRA, AND Al R PCLLUTI ON CONTROL REGULATI ONS.

SUBJECT: COST OF TREATMENT AND RECOVERY WELLS

1. NEW CASTLE COUNTY REQUESTED MORE DETAI LED DOCUMENTATI ON OF | MPLEMENTATI ON COF 5 RECOVERY WELL SYSTEMS
AND TREATMENT OF GROUNDWATER

ALTERNATIVE 1 - 5 RECOVERY WELL SYSTEM

| MPLEMENTATI ON CAPI TAL COSTS - $ 322,130
O & M 10 YEARS - 759, 613
$1, 081, 743

ALTERNATI VE 2 -

COsTS FROM ALT. 1 $1, 081, 743
CAPI TAL COSTS TREATMENT SYSTEM 1, 096, 818
FOR 5 RECOVERY VELLS

O & MFCOR 10 YEARS 2,574, 888

$4, 753, 450



SUBJECT: REMEDI AL ACTI ON FOR | NERT RI DGE AND GRANTHAM SOUTH AREAS

1. THE PRP GROUP STATED THAT BASED ON THE TECHNI CAL | NFORVATI ON | T DOES NOT APPEAR THAT ANY SPECI AL
REMEDI AL ACTION | S REQUI RED FOR THE | NERT DI SPCSAL, GRANTHAM SOQUTH COR RI DGE AREA

DNREC/ EPA HAS DOCUMENTED DI RECT CONTACT RI SK TO SURFACE SO LS IN THE RI DGE AREA, WARRANTI NG REMEDI AL
ACTI ON

I'N SECTI ON 121 OF SARA ALL REMEDI ES MUST BE CONSI STENCE W TH ANY APPLI CABLE RELEVANT OR APPRCPRI ATE
REQUI REMENTS. A NO ACTI ON AT THE | NERT AREA WOULD NOT MEET THE APPLI CABLE CLOSURE REQUI REMENTS COF THE
DELAWARE SCLI D WASTE REGULATI ONS. THE SELECTED ALTERNATI VE, SURFACE DEBRI S REMOVAL AND CAPPING I S
CONSI STENT W TH THE DELAWARE SOLI D WASTE REGULATI ONS.

ALSO A NO ACTI ON AT THE GRANTHAM SQUTH AREA WOULD NOT BE CONSI STENT W TH CLOSURE REQUI REMENTS UNDER RCRA.
CAPPI NG TH S AREA, THE SELECTED ALTERNATI VE, WOULD ATTAIN TH S RELEVANT AND APPRCPRI ATE ARAR

SUBJECT: EVACUATI ON OF WASTES

1. NEW CASTLE COUNTY EXPRESSED CONCERNS ABOUT CPENI NG AND SUBSEQUENT DI STURBANCE CF THE DRUM DI SPOSAL
AND RI DGE AREAS. THEY FEEL TH S ACTI ON COULD RESULT I N SI GNI FI CANTLY GREATER CONCENTRATI ONS OF

CONTAM NANTS | N THE RECOVERY WELLS WHI CH MAY NEGATI VELY | MPACT UPON THE DESI GN AND OPERATI ON OF THE
TREATMENT SYSTEM

DNREC/ EPA RECOGNI ZES THAT DI STURBANCE OF THE WASTE | N THE DRUM DI SPOSAL AREA NAY | NCREASE THE GROUNDWATER
CONTAM NANT CONCENTRATI ONS FOR A SHORT PERI CD OF TI ME DURI NG AND | MVEDI ATELY AFTER EXCAVATION. THI S
POTENTI AL SCENARI O WLL BE | NVESTI GATED | N THE REMEDI AL DESI GN PHASE AND HANDLED I N SUCH A MANNER WAS AS
TO M N M ZE | MPACT TO THE TREATMENT FACI LI TY.

2. A PRP STATED THE RI SK ASSCCI ATED W TH EXCAVATI NG THE WASTES AND EXPCSI NG THEM TO AMBI ENT Al R HAD NOT
BEEN QUANTI FI ED. DNREC/ EPA RECOGNI ZE A SHORT- TERM RI SK TO ON- SI TE WORKERS FROM THE EXCAVATI ON CF THE DRUM
DI SPOSAL AREA.  HOWNEVER DNREC/ EPA BELI EVES TH S SHORT- TERM RI SK COULD BE PROPERLY M Tl GATED THROUCH
PROPER HEALTH AND SAFETY PROGRAMS AND SI TE ACCESS RESTRI CTI ONS.

SUBJECT: PUMPI NG AND CAPPI NG

1. A PRP SUGGESTED THE ALTERNATI VE FCR PUMPI NG AND CAPPI NG THE DRUM DI SPCSAL AREA WOULD PROVI DE A
REDUCTI ON I N THE MOBI LI TY OF CONTAM NANTS PRESENT IN TH S AREA.

DNREC/ EPA AGREES THAT CAPPI NG THE DRUM DI SPOSAL AREA WOULD TO SOMVE EXTENT REDUCE THE MOBILITY OF THE
CONTAM NANTS IN TH' S AREA; HOANEVER THE POTENTI AL SCURCE WOULD STI LL EXI ST. SARA MANDATES REDUCTI ON COF
MOBILITY, TOXICITY, AND VOLUME | F AT ALL PCSSI BLE, BY USI NG SOURCE TREATMENT ALTERNATI VES. BY REMOVI NG
AND | NCI NERATI NG THESE WASTES, WE WLL BE REDUCI NG THE MBI LITY, TOXIC TY AND VOLUME OF THE MAJOR SCURCE
OF GROUNDWATER CONTAM NATI ON ON SI TE.

SUBJECT: EXTENT AND NATURE OF CONTAM NATI ON

1. THE PRP GROUP FEELS THE NATURE AND EXTENT OF CONTAM NATI ON AT THE SITE STILL REMAI NS UNDEFI NED.
DNREC/ EPA HAS | NVESTI GATED, THE AIR, SURFACE SO LS, FORVATION SO LS, GROUNDWATER AND SURFACE WATERS ON OR
NEAR THE SI TE AND HAS ADEQUATELY DEFI NED THE NATURE AND EXTENT OF CONTAM NATI ON. SEE CHAPTER 5 NATURE AND
EXTENT OF CONTAM NATI ON PG 106-217 REMEDI AL | NVESTI GATI ON FOR DELAWARE SAND & GRAVEL.

SUBJECT: I N SITU TECHNO OGF ES

1. THE PRP GROUP SUGGESTED | N-SI TU TECHNOLOG ES SHOULD BE EXAM NED | N GREATER DETAIL FOR THE DRUM
DI SPCSAL AREA.

SEVERAL TYPES OF | N-SI TU TREATMENTS WERE CONSI DERED | N THE | NI TI AL SCREENI NG ( DELAWARE SAND & GRAVEL
FEASI BI LI TY STUDY. TABLE 2.7). THE WASTE TO BE TREATED AT DELAWARE SAND & GRAVEL VARIES | N CONTAM NANT
CONTENT CONSEQUENTLY MANY OF THESE TECHNCLOG ES WERE ELI M NATED SI NCE THEY ARE VERY CONTAM NANT SPECI FI C.
Bl ORECLAVATI ON OF RESI DUAL CONTAM NATED SO L WAS THE ONLY I N-SI TU TREATMENT REACHI NG THE FI NAL SCREEN NG
HOMNEVER, BI CRECLAVATI ON OF SO LS WAS DETERM NED TO EXCEED THE CLEANUP STANDARDS NECESSARY FOR PROTECTI ON
OF PUBLI C HEALTH AND THE ENVI RONMENT.



SUBJECT: GROUNDWATER TREATIMENT

1. THE PRP GROUP NOTED THAT NO TYPE OF TREATMENT FACI LI TY WAS CHOSEN FOR THE GROUNDWATER DI SCHARGE.

THE ACTUAL TYPE OF TREATMENT REQUI RED TO MEET THE APPLI CABLE NPDES REQUI REMENTS W LL BE DOCUMENTED I N THE
SECOND OPERABLE UNI T RECCRD OF DECI SI ON FOR ARMY CREEK LANDFI LL. THE FACI LI TY DESI GNATED UNDER THE ARWY
CREEK LANDFI LL RECORD OF DECI SI ON WLL TREAT ALL DI SCHARGES.



#TAB
TABLE 1

TOTAL CARCI NOGENI C RI SKS (ORAL AND | NHALATI ON)
FROM CONTAM NATI ON FOUND AT THE RECOVERY WELLS
(BASED ON APRI L 1986 SAMPLI NG

RECOVERY WELL * RI SK PRI MARY CONSTI TUTENT( S) ADDI TI ONAL CANCER
NUMBER FACTOR OF R SK FACTOR CASE RATI O

RW- 13 1.2 X (10-4) Bl S(2 CHLORCETHYL) ETHER 1IN 10,000

RW- 31 4.4 X (10-4) BENZENE 11N 2,300

Bl S(2 CHLORCETHYL) ETHER

RW- 12 1.1 X (10-4) BENZENE 1 IN 10, 000
Bl S(2 CHLORCETHYL) ETHER

RW- 29 1.1 X (10-3) Bl S(2 CHLORCETHYL) ETHER 11N 1,000

TABLE 2

TOTAL CARCI NOGENI C RI SKS (ORAL AND | NHALATI ON)
FROM CONTAM NATI ON FOUND AT THE MONI TORI NG VELLS
(BASED ON APRI L 1986 SAMPLI NG

MONI TOR VELL Rl SK PRI MARY CONSTI TUTENT( S) ADDI TI ONAL CANCER
NUMBER FACTOR OF RI SK FACTOR CASE RATI O

DGC- 02D 1.6 X (10-5) BENZENE 1 IN 100, 000

DGC- 02S 1.1 X (10-2) BENZENE 1IN 100

Bl S(2 CHLORCETHYL) ETHER

DGC- 04 4.6 X (10-2) BIS(2 CHLORCETHYL) ETHER 11N 20
1, 2- DI CHLORCETHANE
METHYLENE CHLORI DE

DGC- 05 4.0 X (10-5) BENZENE 1IN 25,6000
DGC- 06 2.2 X (10-5) BENZENE 1 IN 500

Bl S (2 CHLORCETHYL) ETHER
1,2 - DI CHLORCETHANE



TABLE 3
TOTAL NON- CARCI NOGENI C RI SKS ( ORAL AND | NHALATI ON)
FROM CONTAM NATI ON FOUND AT THE RECOVERY WELLS
(BASED ON APRI L 1986 SAMPLI NG

NOTE: VALUES GREATER THAN 1 | NDI CATE RI SK

RECOVERY WELL Rl SK PRI MARY CONSTI TUTENT( S) Rl SK
NUMBER FACTOR CF R SK FACTOR PCSED
RW 13 0. 077 XYLENES NO
RW 31 0. 143 BENZENE NO

XYLENES
RW 12 0. 044 CHLOROCBENZENE NO
RW 29 0.195 BENZENE NO
CHLOROBENZENE
TABLE 4

TOTAL NON- CARCI NOGENI C RI SKS ( ORAL AND | NHALATI QN)
FROM CONTAM NATI ON FOUND AT THE MONI TORI NG VELLS
(BASED ON APRIL 1986 SAVPLI NG

MONI TOR VELL Rl SK PRI MARY CONSTI TUTENT( S) Rl SK
NUMBER FACTOR OF R SK FACTOR PCSED

DGC- 02D 0. 029 TCOLUENE NO
XYLENES

DGC- 02D 13. 082 TOLUENE YES
XYLENES
MEK
M BK

DGC- 04 15. 544 TOLUENE YES
XYLENES
STYRENE
M BK
PHENCL

DGC- 05 0. 084 TOLUENE NO
XYLENES

DGC- 06 7.099 ETHYL BENZENE YES
TCOLUENE
XYLENES
MVEK



TABLE 6

REMEDI AL ACTI ON ALTERNATI VE PACKACES FCR DETAI LED ASSESSMENT

DRUG DI SPCSAL AREA | NSERT DI SPCSAL GRANTHAM SQUTH GROUNDWATER

AND R DGE AREA AREA AREA
NO ACTI ON NO ACTI ON NO ACTI ON STATUS QUO
NO FURTHER
ACTI ON
REMOVAL AND SURFACE DEBRI S CAPPI NG STATUS QUO
OFF- SI TE DI SPCSAL REMOVAL AND CAPPI NG PLUS TREATMENT
REMOVAL AND ON- CEASE PRESENT
SI TE | NCI NERATI ON RECOVERY WELL
SYSTEM

REMOVAL ON-SI TE

I NCI NERATI ON AND
Bl ORECLAVATI ON OF
SO L



TABLE 7

COVPOUND ACCEPTABLE WATER
EXPOSURE (UG 1) SOURCE KoC
TOLUENE (9) 2000 MCLG 300
METHYLENE CHLORI DE 0.7 CAGUCR 8.8
ACETONE (9) 3500 SPHEM 2.2
4- METHYL- 2PENTANONE ( 9) 1750 IR'S (AlQ 4.5%*
ETHYLBENZENE (9) 680 MCLG 1100
1, 2- DI CHLORCETHANE 5 MCL 14
XYLENE (9) 2 MCL 240
PHENOL (9) 3500 IR'S (ORAL) 14.2
(RFD)
Bl S (2- CHLORCETHYL) ETHER 0. 03 (10-6) RISK 13.9
NAPHTHALENE ( 8) 400 ENVI RON' RFD 1072 A
4- METHYLPHENCL ( 9) 1750 SPHEM 246 A
2- METHYLPHENCL (9) 1750 SPHEM * A
2- BUTANONE 1750 IR'S 35

1 ACCEPTABLE SO L CONCENTRATI ONS CALCULATED FROM PRODUCT OF ACCEPTABLE
WATER EXPOSURE AND KOC VALUE, FOLLOWED BY TEN- FOLD ALLOMNCE FOR
DILUTION, |.E (ACCEPTABLE WATER EXPCSURE ) X (KOCO) X (10)

A = KOC CALCULATED FROM KOG/ KON RELATI ONSH PS REPORTED | N LYMAN
ETAL. (1982)
EQUATI ON FOR NAPTHALENE: LOG KOC = 1.00 LOG KOW- 0. 21
EQUATI ON FOR 4- METHYLPHENCL: LOG KOC = 0.544 LOG KOW + 1.377

* = NO KOW DATA AVAI LABLE FOR 2- METHYLPHENCOL; ASSUME VALUE SIM LAR TO
4- METHYLPHENCL

** = NO KOW DATA AVAI LABLE - ASSUME VALUE SI M LAR TO M BK PEROXI DE



TABLE 7 ( CONTI NUED)

H GHEST SO L
ACCEPTABLE SOL 1 CONC.  OBSERVED

COVPOUND CONCENTRATI ON (UG KGQ) AT DS&G (UG KQ)

TOLUENE (9) 6.0 X 10 (6) 1900

METHYLENE CHLORI DE 61. 6 725

ACETONE ( 9) 7.7 X 10 (4) 4400

4- METHYL- 2PENTANONE ( 9) 7.88 X 10 (4) 3100

ETHYLBENZENE ( 9) 7.48 X 10 (6) 200

1, 2- DI CHLORCETHANE 700 1200

XYLENE (9) 4800 1100

PHENCL (9) 4.97 X 10 (5) 2100

BI'S (2- CHLOROETHYL) ETHER 4.17 180

NAPHTHALENE ( 8) 4.3 X 10 (6) 4200

4- METHYLPHENCL (9) 4.6 X 10 (6) 240

2- METHYLPHENCL (9) 4.6 X 10 (6) 1400

2- BUTANONE 6.1 X 10 (5) 7600



