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VEST VI RG NI A ORDNANCE WORKS, NMASON COUNTY, WEST VIRA N A

#DR
DOCUMENTS REVI EVED

THI'S DECI SION | S BASED PRI MARI LY ON THE FOLLOWN NG DOCUMENTS DESCRI BI NG THE ANALYSI S CF THE COST AND
EFFECTI VENESS OF REMEDI AL ALTERNATI VES FOR THE WEST VI RG NIl A CRDNANCE WCRKS:

- VEST VIRG NI A ORDNANCE WORKS REMEDI AL | NVESTI GATI ON ( ENVI RONMVENTAL
SClI ENCE AND ENG NEERING | NC., MARCH 1986). REPORT NO AMXTH | R- CR87004

- VEEST VIRG NI A ORDNANCE WCRKS FEASI BI LI TY STUDY FCR THE TNT

MANUFACTURI NG AREA, THE BURNI NG GROUNDS, AND THE | NDUSTRI AL SEVER LI NES

(ENVI RONMENTAL SCI ENCE AND ENGA NEERI NG I NC., OCTOBER 1986). REPORT NO AMXTH | R- CR87006
- VEEST VIRA NI A ORDNANCE WORKS:  ENDANGERMENT ASSESSMENT FOR SEVER

LI NES, THE TNT MANUFACTURI NG AREA, AND THE BURN NG GROUNDS

(ENVI RONMENTAL SCI ENCE AND ENGA NEERING | NC., JUNE 1986). REPORT NO. AMKXTH-| R- CR87005

- VEST VIRG NI A ORDNANCE WCORKS ENVI RONVENTAL SURVEY FI NAL MANAGEMENT
PLAN A004 ( ENVI RONVENTAL SCI ENCE AND ENG NEERI NG, | NC., NOVEMBER 1984).

- ARCHI VES SEARCH REPCRT OF THE FORMVER WEST VI RG NI A ORDNANCE WORKS,
PO NT PLEASANT, W/ ( ENVI RONVENTAL SCI ENCE AND ENG NEERI NG, | NC.,
AUGUST 1984). REPORT NO DRXTH AS-| A- A001

- RESPONSI VENESS SUMVARY

- | NTERAGENCY AGREEMENT

- MEETI NG WTH WEST VI RG NI A DEPARTMENT OF NATURAL RESOURCES

- MEETINGS WTH TECHNI CAL STAFF OF DEPARTMENT OF DEFENSE ( DCD) .

- ENVI RONMENTAL PROTECTI ON AGENCY (EPA) | NTERNAL STAFF REVI EVS.



#DE
DECLARATI ONS

CONSI STENT W TH THE COVPREHENSI VE ENVI RONVENTAL RESPONSE COVPENSATI ON, AND LI ABI LI TY ACT OF 1980 (CERCLA) AS
AMENDED BY THE SUPERFUND AMENDMVENTS AND REAUTHORI ZATI ON ACT OF 1986 ( SARA) AND THE NATI ONAL CONTI NGENCY PLAN
(40 CFR PART 300), WE HAVE DETERM NED THAT THE REMEDI AL ACTI ON DESCRI BED ABOVE, TOGETHER W TH PROPER

OPERATI ON AND NAI NTENANCE, CONSTI TUTE A COST- EFFECTI VE REMEDY VWHI CH M TI GATES AND M NI M ZES DAMAGE TO PUBLI C
HEALTH, WELFARE, AND THE ENVI RONMENT. THE REMEDI AL ACTI ON DCES NOT AFFECT OR VI OLATE ANY FLOCDPLAIN. THE
STATE OF WEST VI RG NI A HAS BEEN CONSULTED AND AGREES W TH THE APPROVED REMEDY. THESE ACTIVITIES WLL BE

CONSI DERED PART OF THE APPROVED ACTI ON.  BASED ON DI SCUSSI ONS BETWEEN EPA AND THE DEPARTMENT OF ARMY (DA), AN
| NTERAGENCY AGREEMENT HAS BEEN DEVELCOPED BETWEEN THE AGENCIES IN WVHICH I T | S AGREED THAT THE DA WLL DESI GN
AND | MPLEMENT THE SELECTED REMEDY.

WE HAVE DETERM NED THAT THE ACTI ON BEI NG TAKEN | S A COST- EFFECTI VE TREATMENT ALTERNATI VE, WH CH REDUCES THE
VOLUME OF WASTE AND PROVI DES A PERVANENT SOLUTI ON TO THE MAXI MUM EXTENT PRACTI CABLE, WHEN COWPARED TO

THE OTHER REMEDI AL OPTI ONS REVI EVED. WV HAVE ALSO DETERM NED THAT ALTHOUGH THE CONTAM NATION |'S NOT TOTALLY
ELI M NATED THE CRI TERI A ESTABLI SHED FOR CLEAN UP W LL PROTECT PUBLI C HEALTH, WELFARE AND THE

ENVI RONMVENT. FURTHERMORE DUE TO THE DEED RESTRI CTI ONS WHI CH EXI ST AT TH S PARTI CULAR SITE, THERE IS LI TTLE
POTENTI AL FCR | NDUSTRI AL OR RESI DENTI AL DEVELCPMENT | N THE AREAS OF REMEDI AL ACTION. I N ADDI TI ON,

THE OFF-SI TE DI SPOSAL OF ASBESTCS TO A SANI TARY LANDFILL |'S MORE COST- EFFECTI VE THAN OTHER REMEDI AL ACTI ON
ALTERNATI VES AND | S NECESSARY TO PROTECT PUBLI C HEALTH, WELFARE OR THE ENVI RONMENT.

MARCH 27, 1987

DATE JAMES M SEI F
REG ONAL ADM NI STRATOR
EPA REG ON |11
4/ 3/ 87
DATE LEWS D. WALKER, DEPUTY FOR

ENVI RONVENT, SAFETY AND
OCCUPATI ONAL HEALTH

OFFI CE OF THE ASSI STANT SECRETARY
OF THE ARW (1 NSTALLATI ONS
AND LOG STICS).



SUMVARY OF REMEDI AL ALTERNATI VE SELECTI ON
FOR FI RST CPERABLE UNI T AT
VEST VI RG NI A ORDNANCE WORKS

#SLD
S| TE DESCRI PTI ON

THE WEST VI RG NI A ORDNANCE WORKS (W/OW SI TE COVERS APPROXI MATELY 8, 323 ACRES | N MASON COUNTY, WEST VIRG NI A.
IT 1S APPROXI MATELY 58 M LES (M) NORTHWEST OF CHARLESTON, 41 M NORTHEAST OF HUNTI NGTQON, AND 6 M NORTH OF
PO NT PLEASANT, W/, ON THE EAST BANK CF THE OH O RI VER APPROXI MATELY ONE- TH RD OF THE AREA IS CURRENTLY
OCCUPI ED BY THE CLI FTON F. MCCLI NTI C STATE W LDLI FE STATI ON ( MCCLI NTI C W LDLI FE STATION), WH CH

IS 2,788 ACRES | N SI ZE AND OPERATED BY THE WEST VI RG NI A DEPARTMENT OF NATURAL RESOURCES (DNR).

FROM 1942 TO 1945, W/OW OPERATED TO PRCDUCE TRI Nl TROTOLUENE ( TNT) EXPLCSIVE. PRODUCTI ON OF TH S MATERI AL
DURI NG WORLD WAR || RESULTED I N CONTAM NATI ON OF THE SO LS OF THE | NDUSTRI AL AREA, PROCESS FACI LI Tl ES,

AND | NDUSTRI AL WASTEWATER DI SPOSAL FACI LI TI ES BY TNT AND ASSCCI ATED BYPRODUCTS AND ENVI RONVENTAL
TRANSFORMATI ON PRODUCTS. TNT WAS SH PPED TO VAR QUS GOVERNMENT | NSTALLATI ONS TO BE LQADED | NTO MUNI TIONS OR
FOR OTHER USES. NO LOADI NG OF MUNI TI ONS COR TESTI NG OF ORDNANCE WAS CONDUCTED AT WOW

AT THE CLOSE OF OPERATIONS I N 1945, W/OWWAS DECONTAM NATED TO PLACE | T | N STANDBY STATUS. LATER IN 1945 THE
PLANT WAS DECLARED SURPLUS AND THE FACI LI TI ES SALVAGED CR DI SPCSED OF. NO RECORDS CURRENTLY EXI ST

REGARDI NG THE GENERAL EXTENT OF TH S DECONTAM NATION.  THE | NDUSTRI AL PCRTI ON OF THE SI TE WAS DEEDED TO THE
STATE OF WEST VIRG NNA, WTH THE STI PULATI ON THAT THE SI TE BE USED FOR WLDLI FE MANAGEMENT. | F THE LAND WERE
TO BE USED FOR ANY OTHER PURPCSE, OR I N THE EVENT OF NATI ONAL EMERGENCY, THE OMNERSHI P OF THE LAND WOULD
REVERT TO THE FEDERAL GOVERNMENT. THE LAND, NOW OANED BY THE STATE, CURRENTLY COWPRI SES THE

MCCLI NTI C W LDLI FE STATI ON AND |'S MANAGED BY THE VST VIRG NIA DNR VEST VIRG NIA DNR S MANAGEMENT PRACTI CES
ARE PRI MARI LY DESI GNED TO PROMOTE WETLANDS HABI TATS AND PCPULATI ONS OF RESI DENT AND M GRATCRY

WATERFOAL.  CONSI STENT WTH TH S OBJECTI VE, MORE THAN 30 SHALLOW PONDS HAVE BEEN CONSTRUCTED SI NCE CESSATI ON
OF MLITARY ACTIVITIES ON THE SITE, AND MOST OF THE PONDS ARE STOCKED W TH BASS AND CATFISH. THE AREA IS
OPEN FOR PUBLI C HUNTI NG AND FI SH NG  SMALLER PORTI ONS OF THE NONI NDUSTRI AL AREAS OF THE SI TE WERE DECLARED
EXCESS BY THE GOVERNMENT, SOLD, AND ARE NOW OMNED BY MASON COUNTY, W/, CR BY PRI VATE OANERS.

IN MAY 1981, A SEEPAGE OF RED WATER WAS OBSERVED ADJACENT TO POND 13 LOCATED ON THE MOCLINTI C W LDLI FE
STATION. TH'S POND | S LOCATED NEAR THE FORVER TNT WASTEWATER TRUNK SEWERLI NES AND PUVPI NG STATION.  THI' S

| NCI DENT WAS | NVESTI GATED BY WEST VIRG NIA DNR AND THE U.S. ENVI RONVENTAL PROTECTI ON AGENCY (EPA). THE
SHALLOW GROUND WATER Di SCHARG NG TO POND 13 WAS FOUND TO BE CONTAM NATED BY 2, 4- DI Nl TROTCLUENE (2, 4- DNT) (UP
TO 7,100 M CROGRAMS PER LI TER (UG L)), 2, 6-DI NI TROTCLUENE (2, 6-DNT) (1,300 UG L), 2,4,6-TNT (166 UG L IN ONE
SAVPLE), AND PHENCL (31 UG L).

BASED ON THESE AND OTHER STUDI ES BY WEST VI RG NI A DNR AND EPA | N 1981 AND 1982, WOW HAS BEEN RANKED AS THE
84TH SI TE ON THE NATI ONAL PRIORITIES LI ST (NPL) UNDER THE COVPREHENSI VE ENVI RONVENTAL RESPONSE,
COVPENSATI ON, AND LI ABILITY ACT OF 1980 (CERCLA) (PL 96-510 AMENDED BY PL 97-272).

#SH
SI TE H STORY

W/OWN WAS ESTABLI SHED I N 1942 AS A GOVERNVENT- OMNED, CONTRACTOR- CPERATED PLANT FOR THE MANUFACTURE OF TNT FROM
TOLUENE (FIG 1). GENERAL CHEM CAL DEFENSE CORP. OF NEW YORK (A SUBSI DI ARY OF GENERAL CHEM CAL CO, NY,

VWH CH I N TURN, WAS A SUBSI DI ARY OF ALLI ED CHEM CAL AND DYE CORP.) OPERATED THE PLANT UNDER CONTRACT. PRI CR
TO ESTABLI SHVENT OF THE PLANT, THE MAJOR LAND USES WERE CRCPLAND ( APPROXI MATELY 50 PERCENT OF THE

AREA), FOREST, PASTURE, AND APPROXI MATELY 30 FARM RESI DENCES. CAMP CONLEY, A VEST VI RG NI A NATI ONAL GUARD

SI TE ESTABLI SHED I N 1927, WAS | NCLUDED I N THE ACQUI SI TI ON FOR THE PLANT.

FROM 1942 TO 1945, WOW OPERATED TO PRCDUCE TRI NI TROTCLUENE EXPLCSI VE (TNT), WH CH IS THE COMMON NAME FOR THE
COVPOUND 2, 4, 6- TRINI TROTOLUENE (2,4, 6-TNT). PRCDUCTION OF THI'S MATERI AL DURI NG WORLD WAR |1 (VW I)

RESULTED | N CONTAM NATI ON CF THE SO LS OF THE | NDUSTRI AL AREA, PROCESS FACI LI TIES, AND | NDUSTRI AL WASTEWATER
DI SPCSAL FACI LI TIES BY TNT AND ASSCCI ATED BYPRODUCTS AND ENVI RONVENTAL TRANSFORVATI ON PRODUCTS. TNT WAS

SHI PPED TO VARI QUS GOVERNVENT | NSTALLATI ONS TO BE LQADED | NTO MUNI TI ONS OR FCR OTHER USES. NO LQADI NG CF
MUNI TI ONS OR TESTI NG OF ORDNANCE WAS CONDUCTED AT WOW  TABLE 1 PROVI DES A SUMVARY OF

CONTAM NANTS AND CONCENTRATI ONS FOR THE THREE (3) SOURCE AREAS EVALUATED IN TH' 'S OPERABLE UNI T AS WELL AS
ASSCCI ATED OFF- SI TE MEDI A

TWELVE TNT PROCESS LI NES WERE | NSTALLED I N THE TNT MANUFACTURI NG AREA, SHOWN IN FIG 2, OF WHICH ONLY LINES 1



THROUGH 10 WERE REPORTEDLY CPERATED. LINES 8, 9, AND 10 HAD BEEN PARTI ALLY DECONTAM NATED I N THE
1950S BY THE DEPARTMENT OF DEFENSE (DCD). TNT WAS PRODUCED BY A BATCH PROCESS | NVOLVI NG THE NI TRATI ON OF
TOLUENE BY THE ADDI TION OF NI TRI C ACI D AND SULFURI C ACI D.

RED AND YELLOWN WATER ARE LI QUI D WASTES PRODUCED DURI NG THE TNT MANUFACTURI NG PROCESS. YELLOW WATER WAS

DI SCHARGED TO THE M LL CREEK DRAI NAGE SYSTEM WH CH EVENTUALLY DRAINS | NTO THE CH O RI VER, RED WATER

WAS DI SCHARGED DI RECTLY TO THE CHI O RI VER THROUGH A Pl PE LOCATED ABQUT 100 FEET (FT) OFFSHORE. RETENTI ON
PONDS SHOM AS THE RED WATER RESERVO RS AND YELLOW WATER RESERVO R IN FI G 2. VERE CONSTRUCTED TO REGULATE
THE DI SCHARGE OF RED AND YELLOWWATER TO THE RI VER OFF- SPECI FI CATI ON TNT WAS TAKEN TO THE BURNI NG GROUNDS
(SEE FIG 2.) FOR DESTRUCTI ON BY BURNING  SURFACE AND SUBSURFACE SO LS AND GROUNDWATER | N AREAS CF W/OW ARE
STI LL CONTAM NATED W TH NI TROAROVATI C RESI DUES. | N ADDI TI ON, A POTENTI AL EXI STS FCR CONTAM NATI ON OF OTHER
AREAS DUE TO POST- OPERATI ON CONTAM NANT M GRATI ON. AT THE CLOSE OF CPERATI ONS | N 1945, W/OW WAS

DECONTAM NATED BY DOD AND PLACED | N STANDBY STATUS. LATER IN 1945 THE PLANT WAS DECLARED SURPLUS AND THE
FACI LI TI ES SALVAGED OR DI SPOSED OF. NO RECORDS CURRENTLY EXI ST REGARDI NG THE GENERAL EXTENT OF TH S
DECONTAM NATI ON.  BECAUSE THE | NDUSTRI AL AREA WAS CONTAM NATED TO THE EXTENT THAT COVPLETE DECONTAM NATI ON
WAS NOT FEASI BLE, A PORTION CF THE LAND WAS NOT RELEASED TO PRI VATE OMERSH P BUT WAS TRANSFERRED TO THE
STATE OF WEST VIRG NIA FOR WLDLI FE CONSERVATION. TH' S AREA OF THE SITE, | NCLUDI NG THE | NDUSTRI AL AREA,
FORVB THE MCCLI NTI C W LDLI FE STATI ON.

SUBSEQUENTLY, LIM TED | NDUSTRI AL ACTI VITY HAS OCCCURRED AT THE W/OW SI TE.

ACTIVI TIES WH CH HAVE OCCURRED AND WHI CH POTENTI ALLY CONTRI BUTE CR CONTRI BUTED TO ENVI RONVENTAL CONTAM NATI ON
BY TOXI C AND HAZARDOUS WASTES | NCLUDE:

1. STORACGE OF EXPLGCSI VES | N THE MAGAZI NE AREA BY SEVERAL SUBSEQUENT
OPERATI ONS FROM 1948 TO THE PRESENT,;
2. CPERATI ON OF VEH CLE NMAI NTENANCE/ MOTCR POOL FACI LI TIES BY THE
VEST VI RG NI A NATI ONAL GUARD FROM 1958 TO THE PRESENT,;
3. FURNI TURE MANUFACTURE BY MASON FURNI TURE CO. FROM 1948 TO THE M D-1970S;
4. THE RECENT STORACGE OF ELECTRI CAL EQUI PMENT, | NCLUDI NG
TRANSFORMERS, | N THE MAGAZI NE AREA BY APPALACH AN POAER CO.; AND
5. OPERATION OF A MUNI CI PAL LANDFILL BY THE G TY COF PO NT PLEASANT.

NONE OF THESE SUBSEQUENT OPERATI ONS USED THE | NDUSTRI AL WASTEWATER TRANSPORT SYSTEMS.  ANY SCLID OR LIQU D
I NDUSTRI AL DI SCHARGES FROM THESE SUBSEQUENT OPERATI ONS ARE GENERALLY DI STI NGUI SHABLE FROM CONTAM NANTS
RESULTI NG FROM WOW OPERATI ONS.  THE POTENTI AL FOR SI GNI FI CANT CONTAM NATI ON OR CONTAM NANT M GRATI ON FROM
THESE SOURCES | S SLI GHT.

BASED ON THE HYDROGEOLOG C SETTI NG OF WOW THE POTENTI AL EXI STS FOR CONTAM NATI ON AT WOW TO M GRATE VI A
SURFACE WATER ANDY OR GROUND WATER PATHWAYS TO THE DEEPER LAYERS OF THE AQUI FER CR TO THE CH O RI VER

CONTAM NANT M GRATION | S PGSSI BLE TOMRD THE CI TY CF PO NT PLEASANT AND CAMP CONLEY COWUN TY POTABLE WATER
SUPPLI ES.

CONTAM NANTS MOST LI KELY TO M GRATE BEYOND THE FORMER | NSTALLATI ON BOUNDARI ES ANDY OR TO PRESENT THE MOST

SERI QUS THREAT COF ENVI RONVENTAL DEGRADATI ON AND THREAT TO HUMAN HEALTH ARE NI TROAROVATI C RESI DUES (2, 4, 6- TNT,
2,4-DI NI TROTOLUENE (2, 4-DNT), 2,6-D NIl TROTCLUENE (2, 6-DNT), AND OTHER TNT MANUFACTURI NG BYPRODUCTS, OR

ENVI RONVENTAL TRANSFORMATI ON PRCDUCTS OF TNT) REMAI NING AS A RESULT OF W/OW EXPLCSI VES PRCDUCTI ON.

MANY OF THESE COVPOUNDS ARE TOXI C ANDY OR SUSPECTED HUVAN CARCI NOGENS AND ARE PERSI STENT | N THE ENVI RONMENT.
LOCALI ZED CONTAM NATI ON OF THE SHALLOW GROUND WATER AND DI SCHARCE TO SURFACE WATERS HAVE BEEN DOCUMENTED | N
THE VI NITY OF THE TNT MANUFACTURI NG AREA. DI Nl TROTCLUENE (DNT) RESI DUES HAVE BEEN FOUND | N THE SO LS OF THE
TNT MANUFACTURI NG AREA, THE BURNI NG GROUND, THE SEDI MENTS OF THE SURFACE

WATERS RECEI VI NG CONTAM NATI ON, AND THE FORVER WASTEWATER STORAGE LAGOONS.

FOR THE PURPCSE OF CLARI FI CATI ON, WHEN GENERAL REFERENCE |'S MADE TO THE EXPLOSIVE, SUCH AS IN FIG 2 WH CH
DESCRI BES THE TNT MANUFACTURI NG AREA, THE EXPLCSI VE | S REFERRED TO AS TNT, THE COMMON ACRONYM IN TH' S
DOCUMENT, SPECI FI C REFERENCES TO THE CHEM CAL COVPOUND WHI CH | S ACTUALLY 2, 4, 6- TRI NI TROTOLUENE, AND | TS
ENVI RONMVENTAL CONCENTRATI ON, USE THE ACRONYM 2, 4, 6- TNT. REFERENCES TO CONCENTRATI ONS OF UNSPECI FI ED

CHEM CALM XTURES OF BYPRODUCTS OF 2, 4, 6- TNT MANUFACTURE AND ENVI RONMVENTAL TRANSFORVATI ON PRODUCTS OF THI S
COVPOUND ARE TERMVED NI TROAROVATI C COMPOUNDS.

SURFACE HYDROLOGY



DURI NG THE PERI CD OF OPERATI ON I N THE 1940S, WOW WAS DRAI NED BY TWD MAJOR STREAMS, THEIR TRI BUTARIES, AND A
NUMBER CF | NTERM TTENT STREAMS (SEE FIG 3). THE NORTHERN HALF OF THE | NSTALLATI ON, | NCLUDI NG THE

MAGAZI NE AREA AND THE ACI D AREA, WERE DRAI NED BY M LL CREEK AND A SVALL, UNNAMED TRI BUTARY. MLL CREEK IS A
TRI BUTARY TO THE CH O RI VER AND ENTERS THE RI VER ALONG THE WESTERN BOUNDARY OF THE | NSTALLATION. THE

OH O RIVER | S LOCATED ADJACENT TO THE | NSTALLATI ON, ALONG THE WESTERN BOUNDARY NEAR THE ADM NI STRATI ON AREA
AND ALONG THE NORTH AND SCUTH WELL FIELDS. AS SHOM IN FIG 3, THE SOUTHERN AND EASTERN SECTI ONS OF THE

I NSTALLATI ON WERE DRAI NED BY OLDTOMN CREEK. TH' S STREAM AND A NUMBER CF SVALLER TRI BUTARI ES DRAI NED THE TNT
MANUFACTURI NG AREA.  OLDTOMN CREEK IS ALSO A TRI BUTARY TO THE CHI O RI VER AND | NTERSECTS THE RI VER

SOUTH OF THE | NSTALLATI ON.  THREE SURFACE | MPOQUNDVENTS CALLED THE RED WATER RESERVAO RS WERE LOCATED I N THE
NORTHWEST SECTI ON OF THE | NSTALLATI ON.  THESE RESERVO RS HAD A TOTAL CAPACI TY OF 30 MLLION GALLONS (M. A
SMALL RESERVA R CALLED THE YELLOWN WATER RESERVA R WAS LOCATED ADJACENT TO THE ACI DS AREA. TH S RESERVA R HAD
A CAPACITY OF 5 Ma A SVMALLER WATER RECOVERY RESERVAO R, WAS LOCATED | N THE TNT PRODUCTI ON AREA; THE CAPACI TY
OF THS RESERVO R I S UNKNOMAN.  DURI NG PLANT OPERATI ONS, A WETLANDS SCQUTHEAST OF THE TNT MANUFACTURI NG AREA
REPORTEDLY RECElI VED RUNCFF AND PROCESS WATER FROM TNT LINES 1-4. TH' S LOWLANDS, REPORTEDLY LOCATED AT THE
PRESENT DATE SI TE OF MCCLI NTI C POND 10, WAS REFERRED TO AS THE THE "OLD YELLOW WATER RESERVA R' AND THE
"TOXIC SWAMP'. | T SHOULD BE NOTED THAT THE EXACT LOCATI ON AND CPERATI ONAL HI STORY (I F ANY) OF THE OLD YELLOW
WATER RESERVO R AND TOXI C SWAMP ARE NOT KNOWA.

A NUMBER OF MANMADE SURFACE WATER FEATURES WERE CONSTRUCTED SUBSEQUENT TO | NSTALLATI ON CLOSURE | N 1945.

THI RTY- NI NE PONDS ARE CURRENTLY LOCATED AT THE MCCLI NTI C WLDLI FE STATION (SEE FIG 4). MOST OF THESE

PONDS WERE CONSTRUCTED BETWEEN 1953 AND 1975 BY THE CONSTRUCTI ON OF | MPCUNDMVENTS AND WATER CONTROL STRUCTURES
(E. G, DAVS AND VEIRS) ALONG THE VARI QUS DRAI NAGEWAYS. THE PONDS WERE CONSTRUCTED TO PROVI DE VEETLAND

HABI TATS FOR VARI QUS W LDLI FE SPECI ES. CURRENTLY, TWDO OF THE THREE RED WATER RESERVA RS CONTAI N STANDI NG
WATER;, THE NORTHERNMOST RESERVA R IS EMPTY AND HAS REVECETATED. THE YELLOW WATER RESERVO R THAT WAS PRESENT
I'N 1945 WAS FI LLED SHORTLY AFTER THE | NSTALLATI ON CLCSED IN THE M D-1940S AND THE SMALL WATER RECOVERY
RESERVA R LOCATED | N THE TNT MANUFACTURI NG AREA WAS REMOVED PRI OR TO 1975. NATURAL DRAI NAGE BY M LL CREEK
AND OLDTOMN CREEK HAS REVAI NED SIM LAR TO THE 1940S DRAI NAGE, EXCEPT FOR ALTERATI ON OF A NUMBER CF

TRI BUTARI ES DUE TO POND CONSTRUCTI ON.

SI TE GEOLOGY

W/OWN 1S LOCATED I N THE OH O RIVER BASIN, WH CH CONSI STS OF PENNSYLVAN AN- AGE ROCKS OVERLAI N BY QUATERNARY
ALLUMI UM  THE ROCKS UNDERLYI NG THE | NSTALLATI ON ARE PART OF THE PARKERSBURG SYNCLINE. THE SYNCLINAL AXIS IS
LOCATED APPROXI MATELY 20 M LES SQUTHEAST OF WOW AND HAS A NORTHEAST- SQUTHWEST ORI ENTATI ON.  THE OLDEST
EXPOSED ROCKS ARE PENNSYLVANI AN I N AGE AND CRCP QUT ALONG STREAM VALLEYS. FIG 5 SHOAS A GENERALI ZED

GECLOG C CROSS SECTI ON ACROSS W/OW DEVELOPED BY W LMOTH (1966) .  CRYSTALLI NE BASEMENT OCCURS BETWEEN 9, 000 FT
AND 11, 000 FT BELOW THE M SSI SSI PPl AN AGE ROCKS.

THE M SSI SSI PPI AN SYSTEM | NCLUDES THE POCONO AND MACCRADY FORMATI ONS OVERLAI N BY THE GREENBRI ER AND MAUCH
CHUNK GROUPS. THE PCCONO FORMATI ON CONSI STS OF MOSTLY COARSE- GRAI NED SANDSTONE AND SANDY SHALE, WTH A

TH CKNESS OF BETWEEN 480 AND 580 FT. THE MACCRADY FORVATION IS A SHALE UNIT, WTH AN APPROXI MATE THI CKNESS
OF 50 FT. THE GREENBRI ER GROUP PRI MARI LY CONSI STS OF LI MESTONE, WTH SOMVE THIN UNI TS OF SHALE AND SANDSTONE.
TH S GROUP HAS A TH CKNESS OF BETWEEN 100 AND 215 FT; WELLS SCREENED IN THIS UNIT PRCDUCE A NONPOTABLE SALI NE
BRINE. THE MAUCH CHUNK GROUP CONSI STS CF SANDSTONE AND SHALE UNITS, WTH A TH CKNESS OF UP TO 80 FT. WELLS
INTH'S UN'T ALSO PRCDUCE A SALINE BRINE, WTH A YIELD OF AROCUND 1 GALLON PER M NUTE (GPM. THE

PENNSYLVANI AN SYSTEM | NCLUDES THE POTTSVI LLE, ALLEGHENY, CONEMAUGH, AND MONONGAHELA CGROUPS. THESE UNI TS HAVE
A COVBI NED THI CKNESS OF BETWEEN 260 AND 955 FT AND WERE DEPGCSI TED I N A FRESHWATER ENVI RONVENT; ALL THE GROUPS
CONTAI N CARBONACEQUS DEPCSITS.  THE POTTSVI LLE GROUP IS THE BASAL UNNT OF THE  PENNSYLVANI AN SYSTEM  THE
UNI T CONSI STS OF COARSE- GRAI NED SANDSTONE, W TH THI N BEDS OF CQAL, SHALE, AND CLAY. FIGURE 6 SHOAS THE MAJOR
GEOLOA C UNI TS THAT COWPRI SE THE ALLEGHENY. THE FORVATION |'S BETWEEN 185 AND 250 FT THICK IN THE VICINITY OF
W/OWN  THE ALLEGHENY DCES NOT CRCOP QUT | N MASON COUNTY AND |'S ENCOUNTERED ONLY | N SUBSURFACE BORI NGS. THE
CONEMAUGH GROUP OVERLI ES THE ALLEGHENY GROUP AND HAS A THI CKNESS OF BETWEEN 480 AND 600 FT. THE GROUP

CONSI STS OF ALTERNATI NG SANDSTONES, SHALES, AND LI MESTONES, WTH SOME COAL AND CLAY UNITS. THE YOUNGEST
PENNSYLVANI AN UNI T | S THE MONONGAHELA GRCOUP;, TH S GROUP ALSO CONTAI NS ALTERNATI NG SHALES, SANDSTONES, AND
COAL. THE CROSS SECTI ON (SEE FI GURE 5) FROM WLMOTH S (1966) GROUND WATER STUDY SHOAS THE BEDROCK TO BE PART
OF THE CONEMAUGH GROUP; HOWEVER, THE GEOLCA C MAP FROM THE SAME STUDY | NDI CATES THAT ROCKS OF THE MONONGAHELA
GROUP UNDERLY THE AREA. ROCKS FROM BOTH OF THESE GROUPS ARE PRI MARILY CLASTIC WTH M NCR AMOUNTS OF

LI MESTONE AND COAL. THE CONEVAUGH GROUP CONTAI NS A LARGER PERCENTACGE CF SANDSTONE THAN THE MONONGAHELA
GROUP, AND BOTH GROUPS CONTAI N SI LTSTONES AND SHALES. THI CKNESS RANGES FROM 230 TO 320 FT, THESE UNI TS FCRM
THE UPLAND AREAS ON THE EAST SI DE OF W/OW

OVERLYI NG THE PALEQZO C ROCKS AT WOW IS AN ALLUVI AL UNI T THAT REACHES THI CKNESSES OF UP TO 185 FT ( SEE
FIGURE 6). THE ALLUMI UM IS FOUND AS RI VER FLOODPLAI N DEPCSI TS AND ELEVATED TERRACES ALONG THE CHI O RI VER



THE TERRACES ALONG THE CHI O RI VER WERE DEPCSI TED AS GLACI AL QUTWASH TO THE SOUTH OF THE W SCONSI N CONTI NENTAL
| CE SHEET. THE ALLUVI AL DEPCSI TS OVERLYI NG BEDROCK TO THE EAST AND NORTHEAST OF W/OW WERE DEPCSI TED | N THE
CHANNEL OF A PRE-GLACI AL R VER THAT FLOWED SOQUTHWARD FROM OH O THROUGH NORTHERN MASON COUNTY AND THEN
WESTWARD BACK | NTO OHIO.  THE ALLUVI UM CONSI STS OF A BASAL GRAVEL- SAND UNI T AND | NCREASES | N COARSENESS FROM
TOP TO BOTTOM WTH A CLAY AND SI LT FLOODPLAI N NEAR LAND SURFACE. FIGURE 7, TAKEN FROM W LMOTH (1966), SHOWS
A GENERALI ZED CRCSS SECTI ON OF THESE UPPER GEOLOGE C UNI TS.

THE 1966 W LMOTH STUDY WAS PRCDUCED FROM A LI M TED DATABASE I N THE | MVEDI ATE VICI NI TY CF WOW AND WAS

ORI ENTED PRI MARI LY TO DEFI N NG AND DELI NEATI NG POTABLE GROUND WATER SUPPLI ES I N MASON COUNTY. THE MAJOR

AQUI FER OF CONCERN, THEREFORE, WAS THE PRODUCTI VE GLACI AL QUTWASH SEDI MENTS | MVEDI ATELY OVERLYI NG THE
BEDROCK. THE SHALLOW ALLUVI AL AQUI FER AT WOW WOULD NOT HAVE BEEN CONSI DERED AN | MPORTANT POTABLE WATER
SUPPLY AQUI FER AND MAY NOT HAVE BEEN DETECTED CR ADEQUATELY DEFI NED I N THE 1966 STUDY. THE WATER TABLE SHOM
IN FI G 7 REPRESENTS THE | NTERPRETED POTENTI OMETRI C SURFACE OF THE GLACI AL QUTWASH AQUI FER, WWH CH WAS ASSUVED
TO BE | N HYDRAULI C COVMUNI CATION WTH THE OH O R VER

DURI NG THE PHASES OF DEPCSI TION, THE CH O RI VER VALLEY PROBABLY WAS FI LLED W TH AT LEAST 135 FT OF SEDI MENT;
COVPLETE SECTI ONS OF THESE DEPCSI TS ARE PRESERVED W THI N THE WOW AREA. AS THE RI VER VALLEY

FI LLED W TH CCOARSE SEDI MENT, WATER PRCBABLY BECAME PONDED AND ALLOWED FI NER SAND, SILT, AND CLAY TO BE
DEPCSI TED.

THE LOG OF A USGS TEST BORI NG (TABLE 2) MADE I N 1960 AND LOCATED JUST EAST OF THE TNT MANUFACTURI NG AREA
SHOANS THI'S FI NING UPWARD, DEPCSI TI ONAL TREND. TH S BORI NG CONTAI NS 103 FT OF | NTERBEDDED SANDS AND GRAVELS
VWH CH ARE OVERLAI N BY 12 FT OF FINE SAND, SILT, AND CLAY.

SITE SA LS

THE U.S. SO L CONSERVATI ON SERVI CE (USSCS) (1961) HAS MAPPED AND | DENTI FI ED THE SO LS ON WOW  TWDO REG ONAL
SO L ASSOCI ATI ONS ARE PRESENT ON THE | NSTALLATI ON ALONG THE OHI O RI VER BOTTOMLANDS AND TERRACES; THE ASTQON,
WHEELI NG AND LAKI N ASSOCI ATI ONS ARE PREDOM NANT. THE UPLAND AREAS CAN BE GROUPED | NTO THE MJSKI NGUM UPSHUR,
AND VANDALI A ASSCCI ATI ONS.  THE BOTTOMLANDS AND RI VER TERRACE DEPCSI TS CONSI ST OF ALLUVIAL SO L, WTH A THI N
VENEER OF RECENT RIVER SILT AND CLAYS. THE UPLAND SO LS CONSI ST OF MATERI AL WEATHERED FROM THE UNDERLYI NG
BEDROCK, MOSTLY SANDSTONE, SHALES, AND SILTSTONE. A TH RD MAJCR SO L TYPE

CONSI STS OF M XED AMOUNTS OF ALLUVI UM AND SEDI MENT DI SI NTEGRATED FROM THE UNDERLYI NG BEDROCK. THESE M XED
SO LS ARE LOCATED ON UPLAND TERRACES AND CONSI ST COF THE WHEELI NG SO L TYPE ON VELL- DRAI NED AREAS AND THE

SClI OTOVI LLE, G NAT, AND CH LO SO L TYPES ON THE POCRLY DRAI NED AREAS.

DETAI LED SO L LOCATI ONS, DRAI NAGE CHARACTERI STICS, AND PERVEABI LI TI ES WERE DETERM NED BY USSCS (1961) AND ARE
PRESENTED IN FIG 8 AND TABLE 3.

SI TE GROUND WATER

GROUND WATER OCCURRENCES | N THE WOW REG ON HAVE BEEN DOCUMENTED BY THE WEST VIRG NIA GEOLOG CAL AND ECONOM C
SURVEY AND USGS. POTABLE GROUND WATER IN THE VI NI TY OF WOW OCCURS | N TWD MAI N AQUI FER SYSTEMS: AN
UNCONSCLI DATED OR ALLUVI AL AQUI FER SYSTEM AND THE CONSOLI DATED PENNSYLVANI AN AQUI FER SYSTEM

THE GRAVEL AND SAND LENSES | N THE GLACI AL ALLUVI UM CONSTI TUTE THE PRI NCl PAL AQUI FER AT W/OW  THESE DEPCSI TS
ARE THE MOST PRCDUCTI VE GROUND WATER UNI TS, WTH A H GH HYDRAULI C CONDUCTI VITY AND FAIRLY H GH WELL YI ELDS.
THE WATER TABLE | N MASON COUNTY WAS REPCRTED TO RANGE FROM ABQUT 10 TO 90 FT BELOW LAND SURFACE. AT THE WOW
SITE, THE LEVEL AT VWH CH GROUND WATER MAY BE ENCOUNTERED WAS EXPECTED TO RANGE FROM 5 TO 45 FT BELOW LAND
SURFACE. RECHARCE TO THE ALLUVI AL AQUI FER CONSI STS CF | NFI LTRATI ON OF PRECI PI TATI ON, MOVEMENT OF GROUND
WATER FROM THE BEDROCK TO THE ALLUVI UM SEEPAGE FROM SVALL STREAVMS FLOW NG ACRCSS THE TERRACE DEPCSI TS, AND
RECHARCGE FROM THE OH O RI VER DURI NG PERI CDS OF H GH STAGE OR FLOCDI NG | NDUSTRI AL AND PUBLI G SUPPLY WVELLS I N
THE AREA HAVE AN AVERACE Yl ELD OF 200 GPM ACCORDI NG TO W LMOTH (1966). W/OW RADI AL COLLECTORS LOCATED
ADJACENT TO THE OH O RI VER RANGED FROM 1, 245 TO 1,918 GPM W TH A 1, 565- GPM AVERAGE. AQUI FER TESTS ON A
NUMBER OF MUNI Cl PAL VEELL FI ELDS I N THE ALLUVI UM | NDI CATED MODERATELY GOCD TRANSM SSI VI TY AND WATER- TABLE
STCORAGE.

BASED ON HI STORI CAL VEELL CONSTRUCTI ON | NFCRVATI ON AND WATER- LEVEL DATA AVAI LABLE PRICR TO THE R, A GROUND
WATER DI VI DE APPEARED TO EXI ST, MOST LIKELY I N THE AREA OF THE TNT PRODUCTI ON LI NES. BECAUSE OF THE LACK OF
WELL LOCATI ON AND WATER- LEVEL DATA FCR THE NORTHEASTERN PORTI ON OF WOW THE EXACT LOCATI ON OF THE PROBABLE
Dl VI DE COULD NOT BE DETERM NED. GROUND WATER MOVEMENT | N THE ALLUVI AL AQUI FER APPEARED TO MOVE TO THE
NORTHWEST FROM THE TNT MANUFACTURI NG AREA TO THE M LL CREEK DRAI NAGE AND TO THE SOUTHWEST ALONG THE CLDTO/W
CREEK DRAI NAGE AFTER MOVI NG EASTWARD TO CLDTOMN CREEK. GROUND WATER RECHARG NG THE ALLUVI AL AQUI FER IN THE



RELATI VELY H GH ELEVATI ONS ALONG THE EASTERN EDGE OF W/OW PROBABLY MOVES DI RECTLY WEST TO THE CHI O RIVER VI A
OLDTOMWN CREEK. RECHARGED GROUND WATER I N THE HI GH ELEVATI ONS WEST OF THE TNT MANUFACTURI NG AREA MAY MOVE
DI RECTLY WEST TO THE OH O RI VER

AS A RESULT OF THE APPARENT COVPLEXI TY OF LOCAL GROUND WATER MOVEMENT PATTERNS | N THE UPPER PCRTI ON OF THE
ALLUVI AL AQUI FER, PI EZOMETERS WERE | NSTALLED | N THE EARLI EST PHASE OF THE R PROGRAM TO DETERM NE LOCAL
GRADI ENTS AND Al D I N PROPER PLACEMENT OF THE CONTAM NANT MONI TORI NG WELLS.

THE MONONGAHELA AND CONEVAUGH GROUPS FORM THE DEEP POTABLE PENNSYLVANI A AQUI FER SYSTEM UNDERLYI NG WOW  THE
MONONGAHELA GROUP Yl ELDS ENOUGH WATER FOR DOVESTI C SUPPLY FROM A NUMBER CF POROUS SANDSTONE UNITS.  WELL

YI ELDS RANGE FROM 1 TO 25 GPM W TH AN AVERAGE CF 9 GPM  THE MONONGAHELA CONTAI NS LESS SANDSTONE THAN THE
CONEMAUGH AND | S SI TUATED TOPOGRAPHI CALLY HI GHER.  THESE FACTORS MAKE THE CONEMAUGH AQUI FER THE  BETTER
WATER- BEARI NG FCRVATI ON.  THE CONEMAUGH |'S THE PRI NCI PAL AQUI FER TO THE SQUTH OF WOW I N THE KANAWHA RI VER
VALLEY. MOST WELLS THAT DRAW FROM THI S AQUI FER ARE FCR DOVESTI C AND FARM SUPPLI ES, ALTHOUGH A FEW | NDUSTRI AL
AND PUBLI C SUPPLI ES TAP TH S FORMATI ON.  VELL YI ELDS FCR TH S AQUI FER RANGE FROM LESS THAN 1 TO 102 GPM AND
AVERAGE ABQUT 9 GPM TRANSM SSI VI TY AND STORAGE CCEFFI Cl ENTS CALCULATED FROM AQUI FER TESTS SHOWN A W DE RANGE
OF VALUES, DEPENDI NG ON THE ZONE OF PRODUCTI ON AND LI THOLOGY ENCOUNTERED. THE LOAER UNI TS OF THE AQU FER

YI ELD SALI NE WATER I N SOVE SECTI ONS AND ARE NOT SUI TABLE FCR DOVESTI C OR PUBLIC USAGE. AQU FER TESTS IN THE
PENNSYLVANI AN ROCKS, WHERE OVERLAIN BY ALLUMI UM COWMONLY SHOW SOMVE | NDI CATI ON OF HYDRAULI C CONNECTI ONS
BETWEEN THE BEDROCK AND THE ALLUVI UM ANDY OR THE RI VER  WATER LEVELS RECORDED | N THE ALLUVI AL AND

PENNSYLVANI AN AQUI FERS HAVE SHOMWN VARI ABLE HEAD DI FFERENCES BETWEEN THE POTENTI OVETRI C SURFACES OF THE TWD
AQUI FERS. VERTI CAL GRADI ENTS DEVELCPED IN THE VI NI TY OF WOW SHOW HEAD DI FFERENCES AS GREAT AS 30 FT. MJCH
OF THE GROUND WATER ENCOUNTERED | N THE DEEPER AQUI FER SYSTEM | S PRESUMED TO OCCUR I N JO NT- OPENI NGS, ALONG
BEDDI NG PLANES, AND | N THE ROCK' S PORE SPACE.

A SERIES OF NONPOTABLE AQUI FERS ARE PRESENT AT DEPTHS BELOW W/OW  THESE AQUI FERS CONSI ST OF PENNSYLVAN AN
AND M SSI SSI PPI AN AGE ROCKS THAT YI ELD SALI NE BRI NES. THESE BRI NES HAVE A NUMBER OF | NDUSTRI AL USES SUCH AS
COOLI NG FLU D AND FOR THE PRODUCTI ON OF CHLORI NE, BROM NE, AND OTHER ELEMENTS. ALTHOUGH GENERALLY THESE

BRI NES LI E BELOW THE POTABLE UPPER AQUI FER SYSTEMS, AT LEAST THREE BRI NE WELLS LESS THAN 200 FT DEEP COCCUR I N
THE VIO NI TY OF WOW AND WERE AS | DENTI FI ED DURING THE RI.  DURI NG THE 1800S SEVERAL CPERATI ONS EXI STED ALONG
THE REACH OF THE CH O RI VER NEAR PO NT PLEASANT TO MAKE SALT BY EVAPCRATI ON OF BRI NE FROM WELL WATER

TWO NATURAL SPRI NGS ARE LOCATED ADJACENT TO W/OW A SMALL SPRI NG WAS PRESENT PRI CR TO 1966 ABQUT 1,500 FT
SOUTH OF THE | NSTALLATI ON ALONG STATE RT. 62. TH S SPRI NG HAD ABOUT A 0. 1- GPM FLOW RATE AND WAS USED FOR
DOMESTI C SUPPLY AT TIMES. THE SOURCE OF THE SPRI NG WAS THE CONEMVAUGH AQUI FER.  THE SECOND SPRI NG WAS LOCATED
APPROXI MATELY 500 FT EAST OF THE | NSTALLATI ON BOUNDARY ALONG POTTER CREEK. TH' S SPRI NG FLONED FROM THE
MONONGAHELA AQUI FER AND HAD A YI ELD OF ARCUND 0.1 GPM THI S SPRI NG WAS USED FOR STOCK WATERI NG AND WAS NOT A
POTABLE WATER SUPPLY.

SUMVARY AND CONCLUSI ONS OF R FCR FI RST CPERABLE UNI' T

I'N JANUARY 1986, | N A MJUTUAL AGREEMENT BETWEEN EPA AND DOD, | T WAS DECI DED THAT | N ORDER TO EXPEDI TE THE

| MPLEMENTATI ON OF REMEDI AL ACTI ONS THAT SUBSEQUENT STUDI ES AT THE SI TE WOULD BE Di VI DED | NTO TWD OPERABLE
UNI TS AND THAT REMEDI AL EFFORTS FCR THE FI RST OPERABLE UNI T WOULD BE | NI TI ATED WH LE ADDI TI ONAL DATA | S
GATHERED FOR THE AREAS | N THE SECOND OPERABLE UNIT.

TH S SECTI ON SUMVARI ZES THE PRI NCI PAL FI NDI NGS OF THE FI RST OPERABLE UNIT Rl AND | S CRGANI ZED ACCCORDI NG TO
THE AREAS OF CONCERN WHI CH ARE 1) THE TNT MANUFACTURI NG AREA | NCLUDI NG SURFACE AND UNDERGRCUND WASTEWATER
TRANSPORT LINES, AND 2) THE BURNI NG GROUNDS. CONTAM NANT SOURCES ARE | DENTI FI ED AND OBSERVED LEVELS OF
CONTAM NATION I N THE VAR QUS MEDI A (1. E, GROUND WATER, SURFACE WATER, SEDI MENTS) ARE | NDI CATED. ACTUAL

M GRATI ON CR THE POTENTI AL FOR M GRATI ON COF THE OBSERVED CONTAM NANTS ARE DI SCUSSED, AND EXPOSURE PATHWAYS
AND POTENTI AL RECEPTORS ARE | DENTI FI ED.

TNT MANUFACTURI NG AREA

1. CONTAM NANT SOURCES COBSERVED | N THE TNT MANUFACTURI NG AREA | NCLUDE RESI DUAL NI TROARQVATI C COVPOUNDS AND
THE SO LS THAT HAD COME | NTO CONTACT W TH THESE COVPOUNDS.  CRYSTALLI NE RESI DUES CONTAI NING UP TO

70- PERCENT NI TROAROVATI CS WERE OBSERVED I N ONE OF THE EXCAVATED SEVER- LI NES, AND SO LS BENEATH MOST COF THE
SEWERLI NES THAT WERE EXCAVATED CONTAI NED VI SI BLE DI SCOLORATI ON AND HAD DETECTABLE LEVELS (10 TO 500 UG § OF
N TROAROVATI C CONTAM NATI ON. ADDI TI ONAL CONTAM NANT SOURCES EXI ST DUE TO Nl TROAROVATI C RESI DUES (UP TO
20,000 UG G IN SURFACE SOLS WTHINS5 TO 10 M(I.E., 16 TO 32 FT) OF THE FOUNDATI ONS OF THE PROCESS (I .E.,

N TRATI NG AND REFINI NG (I.E., WASHER/ FLAKER) FACI LI TIES. THE PRI NCl PAL Nl TROAROVATI C CONTAM NANT  IN SO LS
1S 2,4,6-TNT. 2,4-DNT AND 1, 3- DNB WERE ALSO DETECTED.



2. NI TROAROVATI C CONTAM NATI ON WAS OBSERVED I N GRCUND WATER | N THE SHALLOW WATER- TABLE AQUI FER, I N THE
SHALLOW GROUND WATER EMANATI NG FROM SEEPS, AND | N THE SURFACE WATER I N POND 34. H GHEST LEVELS COF

N TROAROVATI C CONTAM NATI ON (UP TO 14, 000 UG L) WERE OBSERVED I N THE SHALLOW GROUND WATER IN THE VI NI TY OF
THE RED YELLOW WASTEWATER SEWERLI NES | N THE MAIN TNT PROCESSI NG AREA.  TH' S CONTAM NATI ON APPARENTLY RESULTED
FROM LEAKACE OF REDY YELLOW WASTEWATER ALONG THE UNDERGROUND SEWER OR | NFI LTRATI ON FROM CONTAM NATED SO LS
ADJACENT TO THE PROCESSI NG FACI LI TIES. LOWNER LEVELS (UP TO 100 UG L) OF N TROAROVATI C CONTAM NATI ON WERE
OBSERVED | N THE SHALLOW GROUND WATER ALONG THE TNT MANUFACTURI NG AREA EAST PERI METER RCAD, DOANGRADI ENT OF
THE PRI MARY PROCESSI NG FACI LI TIES AND SEVEERLI NES. THI S CONTAM NATI ON MAY RESULT FROM THE M GRATI ON COF

CONTAM NANTS THAT WERE OBSERVED | N THE GROUND WATER ALONG THE REDY YELLOW WATER SEWERLI NES | N THE MAI N
PROCESSI NG AREA OR FROM SPI LLAGE OF FI NI SHED TNT I N THE AREAS NEAR THE CONVEYORS ANDY OR NAI L HOUSES.

3. THE ONLY SURFACE WATER FEATURE I N THE TNT MANUFACTURI NG AREA, POND 34, CONTAI NED LOW BUT DETECTABLE LEVELS
OF 2,4-DNT (0.8 UG L) AND 2,4,6-TNT (0.4 UG L). THESE LEVELS ARE BELOW THE 10-5 HUMAN HEALTH CRI TERI A FOR
2,4-DNT (1.1 UG L) AND 2,4,6-TNT (44 UG L). TH S CONTAM NATI ON APPARENTLY RESULTS FROM SURFACE RUNCFF CF
WATER FROM CONTAM NATED SO LS IN THE TNT MANUFACTURI NG AREA ANDY CR SEEPAGE OF GROUND WATER THRQUGH THE

SEDI MENTS OF THE POND. NO SURFACE SEEPS WERE | DENTI FI ED LEADI NG I NTO THI S POND DURI NG THE RI.

4. GROUND WATER M GRATI ON OF NI TROAROVATI CS |'S OCCURRI NG FROM THE TNT MANUFACTURI NG AREA THROUGH THE SHALLOW
WATER- TABLE AQUI FER TO GROUND WATER SEEPS DOMNGRADI ENT OF THE SQUTHEAST END OF THE TNT MANUFACTURI NG
AREA.  VWH LE NI TROAROVATI C CONTAM NANTS (UP TO 200 UG L) HAVE BEEN MEASURED I N THE GROUND WATER SEEPS VWH CH
THEN M GRATE TO PONDS 9 AND 10, N TROAROVATI C CONTAM NATI ON WAS NOT DETECTED | N El THER THE SURFACE WATER CR
SEDI MENTS OF THESE PONDS.

5. SURFACE M GRATI ON OF CONTAM NANTS FROM THE TNT MANUFACTURI NG AREA |'S OCCURRI NG VI A DRAI NAGE OF WATER
CONTAI NI NG NI TROAROVATI CS FROM POND 34, THROUGH A CULVERT BENEATH THE EAST PERI METER ROAD AND | NTO POND 9.
DETECTABLE LEVELS OF N TROAROVATI CS, HONEVER, WERE NOT OBSERVED I N THE WATER OR THE SEDI MENTS CF POND 9.

6. THE GROUND WATER GRADI ENT I N THE TNT MANUFACTURI NG AREA | S TOMRD THE EAST- SQUTHEAST W TH AN ESTI MATED
VELOCI TY OF 0.6 FT/DAY. NO WESTERLY COVPONENT WAS OBSERVED. A LATERAL FLOW COVMPONENT OCCURS TOMRD THE
EAST- SQUTHEAST | N THE SHALLOW WATER- TABLE AQUI FER DUE TO | NFI LTRATI ON CF RAI NFALL AND THE LOW PERVEABI LI TY
OF THE UNDERLYI NG GRAY CLAY CONFINING UNIT. TH' S LATERAL FLOW RESULTS I N THE CBSERVED DOMNGRADI ENT GROUND
WATER SEEPS. THE POTENTI AL FOR DOMWARD M GRATI ON OF CONTAM NANTS | NTO THE DEEP, CONFI NED ALLUVI AL AQUI FER
I'S PRECLUDED DUE TO THE CONFI NI NG GRAY CLAY UNIT.

7. NO M GRATI ON OF CONTAM NANTS TO OLDTOMN CREEK WAS OBSERVED | N El THER THE GROUND WATER OR SURFACE WATER
THE AREALLY LIM TED, SILTY SAND LENS PENETRATED BY MONI TOR WELL GA21 CONTAI NED A LOWVLEVEL OF 2,4, 6-TNT (0.8
UG L) AND LOWLEVELS OF TRACE METALS, WH CH MAY | NDI CATE RESI DUAL CONTAM NATI ON FROM OVERFLOW OF THE QLD
YELLOW WATER RESERVA R/ TOXI C SWAMP AREA.

8. EXPCSURE PATHWAYS TO HUVANS AND ANI MALS FOR THE NI TROAROVATI C CONTAM NANTS OBSERVED | N THE TNT

MANUFACTURI NG AREA | NCLUDE BOTH DI RECT AND | NDI RECT ROUTES. DI RECT EXPCSURE OF ANI MVALS AND HUVANS TO

N TROARQVATI C CONTAM NATI ON CAN OCCUR VI A DI RECT CONTACT (DERVAL AND/ OR | NHALATI ON) W TH NI TROAROVATI C

RESI DUES IN THE SO LS ADJACENT TO THE PROCESSI NG AND REFI NI NG FACILITIES OR VI A DI RECT CONTACT W TH THE
CONTAM NATED GROUND WATER SEEPS. | NDI RECT EXPOSURE CAN OCCUR VI A TERRESTRI AL AND AQUATI C FOOD CHAIN

MECHANI SMS. | N ADDI TI ON TO THE CHEM CAL HAZARD ASSOCI ATED W TH EXPOSURE TO NI TROAROVATI CS, A PHYSI CAL HAZARD
EXI STS DUE TO THE NUMERQUS OPEN MANHCLES IN TH S AREA, MOST OF WH CH ARE CONCEALED BY VEGETATI ON.

BURNI NG GROUNDS

1. N TROAROVATI C CONTAM NATI ON, | NCLUDI NG Pl ECES OF CRYSTALLINE TNT AND SO LS CONTAI NI NG UP TO 4- PERCENT
(40,000 UG G N TROAROVATICS EXISTS IN THE SO LS OF BOTH THE EAST AND WEST BURNI NG GROUNDS AREA. IN

ADDI TI ON TO THE NI TROAROVATI C CONTAM NATI ON, THE SO LS OF THE WEST BURNI NG GROUNDS CONTAI N PCLYNUCLEAR
AROVATI C HYDROCARBONS ( PAHS), | NCLUDI NG BENZQ( A) PYRENE, LARCE PI LES OF FRI ABLE ASBESTCS, DEPCSI TS OF
ELEMENTAL SULFUR, AND LEAD CONCENTRATIONS OF UP TO 1,400 UG G THESE CONTAM NANTS PRI NCl PALLY ARE CONFI NED TO
THE SURFACE SO L LAYER ONLY.

2. NO CONTAM NATI ON BY N TROAROVATI C COVPQUNDS OR PRI ORI TY PCOLLUTANT CRGANI CS WAS OBSERVED I N THE GROUND
WATER | N THE BURNI NG GROUNDS AREA. ADDI TI ONALLY, NO NI TROAROVATI C CONTAM NATI ON WAS DETECTED I N THE SURFACE
WATERS DOMNGRADI ENT OF THE BURNI NG GROUNDS. ONE SEDI MENT SAMPLE AT OrC4, DOANGRADI ENT OF THE BURNI NG GROUNDS
AREA, HOAEVER, DID CONTAIN A LOWN (0.2 UG G BUT DETECTABLE LEVEL OF 1, 3-DNB. ASBESTOS CONTAM NATION (2.6 X
10(6) FIBERS/L) WAS OBSERVED I N THE SURFACE WATERS DOMGRADI ENT OF THE BURNI NG GROUNDS.

3. THE ONLY EVI DENCE CF NI TROAROVATI C CONTAM NANT M GRATI ON VI A SURFACE WATER RUNCFF FROM THE BURNI NG GROUNDS



AREA WAS THE LOW LEVEL CF 1, 3-DNB THAT WAS DETECTED | N THE SEDI MENT AT OTC4. ASBESTOS M GRATION | S OCCURRI NG
FROM THI S AREA VI A SURFACE ERCSI ON | NTO DOANGRADI ENT SURFACE WATERS.

4. | MVEDI ATELY BELOW BOTH THE EAST AND WEST BURNI NG GROUNDS |'S 30 TO 35 FT OF CLAY DEPCSITS. THE OBSERVED
GRCUND WATER GRADI ENT | S TOMRD A TROUGH BENEATH THE EAST BURN NG GRCUNDS AND TOMRD THE WEST | N THE AREA COF
THE WEST BURNI NG GROUNDS. THE SURFACE CLAY DEPCSI TS, HONEVER, IN THE VICNTY CF MONI TOR VELLS GAB AND GM
ARE TH N AND HAVE BEEN ERCDED. ELEVATED LEVELS OF SULFATE AND DI SSOLVED SCLIDS I N THE GROUND WATER AT THESE
LOCATI ONS | NDI CATE A POTENTI AL M GRATI ON PATHWAY EXI STS FOR SURFACE WATER | NFI LTRATI ON TO THE WATER- TABLE
AQU FER IN TH'S AREA, WHI CH | S TOPOGRAPHI CALLY DOANGRADI ENT OF THE WEST BURNI NG GROUNDS. NO CONTAM NATI ON BY
NI TROAROVATI CS, HOWEVER, WAS DETECTED I N THE GROUND WATER

5. DURING THE DRY PERI CD OF SUMVER AND EARLY FALL, AN ATMOSPHERI C ROUTE FOR M GRATI ON OF NI TROAROVATI CS,
ASBESTCS, PAHS, AND LEAD ALSO EXI STS FROM THE BURNI NG GROUNDS AREA VI A W ND- | NDUCED SUSPENSI ON CF SO L

PARTI CULATE MATERI AL. NO MEASUREMENTS WERE PERFORMED DURING THE R TO QUANTI FY TH S ATMOSPHERI C M GRATI ON
RATE. HOWEVER, DUE TO CLI MATOLOG CAL CONDI TI ONS FOR THI S AREA, THE ATMOSPHERI C RATE IS LI KELY SVALL COVPARED
TO THE SURFACE RUNOFF/ ERCSI ON RATE.

6. DI RECT AND | NDI RECT EXPOSURE PATHWAYS TO HUVANS AND ANI MALS EXI ST FOR THE CONTAM NANTS OBSERVED I N THE
BURNI NG GROUNDS AREA. DI RECT EXPOSURE OF HUMANS AND ANI MALS TO THE OBSERVED SO L CONTAM NANTS

(NI TROAROVATI CS, ASBESTCS, PAHS, AND LEAD) CAN OCCUR VI A CONTACT (DERVAL) W TH THE SO LS I N THE BURNI NG
GROUNDS. DI RECT CONTACT CAN ALSO OCCUR VI A | NHALATI ON OF SUSPENDED SO L PARTI CULATES CONTAI NI NG THESE
CONTAM NANTS. | NDI RECT EXPOSURE EXI STS VI A BOTH AQUATI C AND TERRESTRI AL FOOD CHAI N MECHANI SVB.

I NVESTI GATI ONS BEYOND MCCLI NTI C

1. THI RTEEN DOVESTI C/ MUNI Cl PAL WATER SUPPLY WELLS WERE SAMPLED DURING THE RI. ALL BUT ONE WELL (THE

MCCLI NTI C DOGHOUSE WELL) ARE LOCATED OFF THE MOCLI NTI C STATE W LDLI FE STATION.  EACH OF THE WELLS,

HOMNEVER, |S LOCATED W THI N THE FORMER BOUNDARY OF WWOWAS | T EXI STED DURING WAV 1. NO NI TROAROVATI C COVPOUNDS
OR SI GNI FI CANT TRACE METALS WERE DETECTED I N THE GROUND WATER FROM ANY OF THE WATER SUPPLY WELLS. ALL OF THE
SUPPLY WELLS ARE | NSTALLED I N THE DEEP, CONFI NED, ALLUVI AL AQUI FER DUE TO THE H GH YI ELDS FROM TH S ZONE.

NI TROARQOVATI C CONTAM NATI ON FROM THE TNT MANUFACTURI NG AREA | S LIM TED TO THE

SHALLOW WATER- TABLE AQUI FER LOCATED | N THE SANDS ABOVE THE CONFI NI NG CLAY UNITS. SEVERAL MONI TORI NG WELLS
I NSTALLED DURI NG THE R THROUGH THE CONFI NI NG GRAY CLAY UNIT EXH BI TED ARTESI AN CONDI TI ONS, W TH

MONI TOR VELLS GA21D AND GW22D HAVI NG CONTI NUQUS FLOW FROM THE WELL CASING  THE CONFI NI NG CLAY UNI TS AND THE
OBSERVED ARTESI AN CONDI TI ONS OF THE DEEP, ALLUVI AL AQUI FER GREATLY LIM T THE POTENTI AL FOR CONTAM NATI ON CF
TH S AQUI FER

2. THE SAMPLI NG AND ANALYSI S OF WATER/ SEDI MENT ALONG OLDTOWN CREEK AND THE PRI NCI PAL TRI BUTARI ES DRAI NI NG THE
SI TE | NDI CATE THAT Sl GNI FI CANT ASBESTOS M GRATION | S OCCURRI NG FROM THE BURNI NG GROUNDS AREA.

3. THE REMELT FACILITY IS LOCATED I N THE SOJUTHERN PORTI ON OF THE MAGAZI NE AREA ALONG THE UPPER REACHES CF

M LL CREEK. TH S OPERATI ON HAS BEEN I N EXI STENCE SI NCE THE 1950S TO MELT AND RECAST EXPLOSI VES RECLAI MED
FROM ORDNANCE MATERI ALS.  SAMPLI NG AND ANALYSI S OF SO LS ADJACENT TO TH S FACI LI TY | NDI CATE THAT

N TROAROVATI C CONTAM NATI ON EXI STS IN THE SO LS AT LEVELS UP TO 6,000 UG G NO N TROAROVATI C COVPOUNDS WERE
DETECTED I N El THER THE SURFACE WATER CR SEDI MENT AT SAMPLI NG LOCATIONS | N THE M LL CREEK DRAI NAGE SYSTEM
ADJACENT TO THE REMELT FACILITY. APPARENTLY, ERCSI ON OF THE CONTAM NATED SO LS ADJACENT TO THE REMELT
FACI LI TY AND TRANSPORT | NTO M LL CREEK IS NOT' OCCURRI NG OR THE RATE IS | NSI GNI FI CANT COVPARED TO | NPUTS OF
UNCONTAM NATED WATER AND SEDI MENTS.

CONTAM NATI ON STATUS

THE FOLLOW NG PARAGRAPHS ARE A SUMVARY OF THE OVERALL SI TE CONTAM NANT SOURCES, CONTAM NATED MEDI A,
HYDROGECLOG CAL SETTI NG CONTAM NANT M GRATI ONS AND EXPCSURE PATHWAYS. SEE FI GURES 9 THROUGH 13 FCOR THE
LOCATI ONS COF GROUND WATER MONI TORI NG WELLS AND SO L, SURFACE WATER AND SEDI MENT SAMPLI NG LOCATI ONS.  THE
PRI NCI PAL SI TEW DE CONTAM NANTS ARE N TROAROVATI C RESI DUES, AND THE PREDCM NANT COVPOUND OBSERVED WAS
2,4,6-TNT ALTHOUGH, 1, 3,5-TNB AND 2, 4- DNT WERE ALSO WDELY DI STRI BUTED. THE MAJCR NI TROAROVATI C CONTAM NANT
SOURCE AREAS WERE:

=

THE SURFACE AND SUBSURFACE SO LS I N THE TNT MANUFACTURI NG AREA.

2. THE I NDUSTRI AL SEWERLI NES | N THE TNT MANUFACTURI NG AREA AND THE
TRUNK SEVEERLI NES LEADI NG FROM THE POND 13 AREA TO THE QUTFALLS AND

3. THE SURFACE SO LS IN THE EAST AND WEST BURNI NG GROUNDS.



IN THE SURFACE SO LS OF THE TNT MANUFACTURI NG AREA AND THE BURNI NG GROUNDS CONCENTRATI ONS RANG NG TO THE LOW
PERCENT LEVELS (LT 10 PERCENT) WERE ENCOUNTERED. THE | NDUSTRI AL SEWERLI NES EXHI Bl TED CONCENTRATI ONS

REACH NG 71% THESE SOURCE AREAS CONTRI BUTE SURFACE WATER AND GROUND WATER CONTAM NATI ON BY NI TROAROVATI CS
AND REPRESENT A HAZARD TO HUVAN BEI NGS AND W LDLI FE AS A RESULT CF DI RECT CONTACT.

ASBESTCS, DI SPCSED PRI MARI LY AT THE WEST BURNI NG GROUNDS, REPRESENTS A DI RECT CONTACT HAZARD IN TH S AREA.
SURFACE WATER M GRATI ON OF ASBESTOS |'S OCCURRI NG | NTO THE DRAI NAGE LEADI NG FROM THI S SOURCE AREA | NTO
OLDTOMN CREEK. WATERS OF THE DRAI NAGE AREA AND CLDTOMN CREEK ARE NOT USED AS DRI NKI NG WATER SOURCES OR FCOR
BODY CONTACT RECREATI ON.  PAHS AND LEAD ALSO WERE OBSERVED | N THE WEST BURNI NG GROUNDS. ALTHOUGH THESE
CONTAM NANTS REPRESENT A POTENTI AL CONTACT HAZARD | N THE SOURCE AREA, NO GENERALI ZED M GRATI ON APPEARS TO
HAVE OCCURRED. ASBESTCS ALSO EXI STS CFFSI TE | N THE PONERHOUSES AND MASON FURNI TURE CO.  ACCESS TO THE SOQUTH
PONERHOUSE |'S NOT RESTRI CTED. BOTH POMNERHOUSES AND THE MASON FURNI TURE CO ARE PRI VATELY OWNED.

THE MAJOR CONTAM NATED MEDI A ARE THE FOLLOW NG

1. THE SOURCE AREA SO LS DESCRI BED ABOVE AND SO LS/ SEDI MENTS WHI CH

HAVE ERCDED FROM THE CONTAM NATED SOURCES;

THE SHALLOW AQUI FER UNDERLYI NG THE TNT NMANUFACTURI NG AREA;

3. THE SURFACE WATER AND SEDI MENTS OF POND 13 WH CH ARE BEI NG
CONTAM NATED BY NI TROAROVATI C RESI DUES TRAVELI NG DOMN THE
GRADI ENT OF THE SEWERLI NE FROM THE TNT MANUFACTURI NG AREA ANDY OR
FROM THE VWET WELLS; AND

4. WATERS OF POND 34 ON THE EAST SIDE OF THE TNT MANUFACTURI NG AREA.

N

W/OW IS LOCATED ON ALLUVI AL TERRACES COF THE OH O RI VER AND IS DRAI NED PRI MARI LY BY TWD CREEK SYSTEMS, COLDTO/WN
CREEK AND M LL CREEK. M LL CREEK DRAINS THE NORTHERN PORTI ON OF THE SI TE | NCLUDI NG THE RED WATER

RESERVA RS, YELLOWWATER RESERVAO R, ACI DS AREA, AND THE MAGAZI NE AREA. OLDTOMWN CREEK DRAINS THE POND 13 AREA,
THE TNT MANUFACTURI NG AREA, AND THE BURNI NG GROUNDS. A TOTAL OF 39 | MPOUNDMENTS HAS BEEN DEVELGOPED ON W/OW
FOR THE PRCPAGATI ON OF FI SH AND WATERFOWL.

THE SEDI MENTS ABOVE BEDROCK CONSI ST OF LAYERS AND BEDS OF GRAVEL, SAND, SILTS, AND CLAYS WH CH WERE DEPCSI TED
BY THE OH O R VER AS ALLWVI UM SI NCE THE PLElI STOCENE GLACI ATION.  THE SURFACE SEDI MENTS CONSI ST MAINLY OF
SILTY CLAYS IN THE SCQUTHERN PORTION OF THE SITE. THE SURFACE SEDI MENTS I N THE NORTHWESTERN SECTI ON ARE SI LTS
AND SANDS OF VARYI NG CLAY CONTENT. A GRAY CLAY STRATUM EXI STS AT AN ELEVATI ON APPROXI MATELY 560 FT- MsL AND
LIES UP TO 20 TO 30 FT BELOW THE SURFACE. TH S LAYER ACTS AS A CONFI NI NG LAYER, DI VID NG THE AQU FER SYSTEM
I NTO TWD PARTS. ABOVE THE CONFI NI NG LAYER A SHALLOW WATER- TABLE AQUI FER EXI STS | N WH CH GROUND WATER FLOW | S
PRI MARI LY LATERALLY TO THE EAST FROM THE TNT MANUFACTURI NG AREA.

I'N THE BURNI NG GROUNDS, THE GROUND WATER MOVEMENT IN TH S AQUI FER IS COWLEX. THE CLAY CONFI NING LAYER IS
THI CKEST UNDER THE BURNI NG GROUNDS AND THE TNT MANUFACTURI NG AREA. BELOW THE CONFI NI NG LAYER A SECOND
ALLUVI AL AQUI FER SYSTEM EXI STS WHI CH | S UNDER ARTESI AN PRESSURE. AT THE CENTER AND SOUTHEASTERN PORTI ON OF
THE SI TE THE POTENTI OMETRI C SURFACE | S H GHER THAN THE LAND SURFACE. VERTI CAL GRADI ENTS VARY FROM UPWARD | N
THESE AREAS TO STRONGLY DOMMWARD | N THE CENTER OF THE TNT MANUFACTURI NG AREA. CONTAM NATI ON | S CONFI NED TO
THE SHALLOW AQUI FER SYSTEM AND | S M GRATI NG FROM THE TNT MANUFACTURI NG AREA.  CONTAM NATED GROUND WATER

DI SCHARGES FROM THE SHALLOW AQUI FER TO PONDS 9 AND 10 VIA A SERIES OF SEEPS AT THE BASE OF THE ESCARPMENT
ALONG THE SOUTHERN AND SOUTHEASTERN EDCGE OF THE TNT MANUFACTURI NG AREA.

M GRATI ON OF NI TROAROVATI CS |'S RETARDED Sl GNI FI CANTLY I N THE GROUND WATER COMPARED TO THE M GRATI ON CF THE
ASSOCI ATED RELEASES OF SULFATE AND NI TRATE. CONTAM NATI ON M GRATI ON | N SURFACE WATERS (POND 13 AND POND 34),
AND FROM THE SEEPS | NTO PONDS 9 AND 10 |'S LI M TED BY DI LUTI ON AND BY FATE PROCESSES, PRI MARILY PHOTCLYSI S.
NO COFFSI TE SURFACE WATER CONTAM NANT M GRATI ON OR SI GNI FI CANT ONSI TE SPREAD WAS OBSERVED.

DI RECT AND | NDI RECT CONTACT VI A THE FOOD CHAI N THROUGH HUNTI NG AND FI SH NG ARE POTENTI AL EXPOSURE PATHWAYS
FOR N TROAROVATI C RESI DUES FROM THE SO LS. THE GROUND WATER EXPOSURE PATHWAY FROM THE SHALLOW CONTAM NATED
AQUI FER I N THE TNT MANUFACTURI NG AREA |'S VI A DI SCHARGE TO SURFACE WATERS AND TAKI NG OF FI SH AND/ CR WATERFOAL.

CONTAM NANT MONI TORI NG VELLS

FI FTY MONI TOR WELLS WERE | NSTALLED I N TWD PHASES ( PHASE | A AND PHASE | B) DURI NG THE W/OW | NVESTI GATI ON.

DURI NG PHASE | A, 26 SHALLOW MONI TOR WELLS AND 3 DEEP MONI TOR VELLS WERE | NSTALLED, DURI NG PHASE I B, 15
SHALLOW MONI TOR VELLS AND 6 DEEP MONI TOR WELLS WERE | NSTALLED. THE LOCATI ONS CF MONI TOR VEELLS ARE SHOM I N
FIGURES 9, 10 AND 11. THE LOCATI ONS, DEPTHS, AND SCREENED | NTERVALS OF MONI TOR VELLS WERE SELECTED

TO DELI NEATE CONTAM NANT DI STRI BUTI ON AND THE GECHYDROLOG CAL ENVI RONMENT.  THI'S SELECTI ON WAS BASED ON THE



RESULTS OF GROUND WATER DATA OBTAI NED FROM THE OBSERVATI ON VELLS, SUBSURFACE CONDI TI ONS OBSERVED DURI NG

DRI LLING AND FROM PRELI M NARY RESULTS CF THE GECPHYSI CAL SURVEY VWH CH WAS BEI NG CONDUCTED CONCURRENTLY W TH
THE OBSERVATI ON VELL | NSTALLATION.  THE PHASE | A MONI TOR VELLS WERE | NSTALLED FROM OCTCBER TO DECEMBER 1984,
| MVEDI ATELY AFTER ASSESSMVENT OF GROUND WATER LEVEL DATA FROM THE OBSERVATI ON VELLS.

BECAUSE OF THE TI ME CONSTRAINTS COF TH S STUDY, PHASE | B WELL | NSTALLATI ON PROCEEDED | MVEDI ATELY FOLLON NG THE
CONCLUSI ON CF PHASE | A DRILLING  LOCATI ON AND SCREEN | NTERVALS FOR PHASE | B WELLS WERE BASED ON THE RESULTS
OBTAI NED FROM THE PHASE | A SAMPLI NG GROUND WATER SAMPLES COLLECTED DURI NG WELL DEVELOPMENT OF PHASE | A
WELLS WERE ANALYZED USI NG A RAPID COLORI METRI C TNT DETECTOR KIT. TH S DETECTOR KI T PROVI DED A RAPI D
PRESENCE- ABSENCE DETERM NATI ON FOR NI TROARQVATI C COMPOUNDS AND WAS | NSTRUVENTAL | N THE SELECTI ON OF SEVERAL
PHASE | B VELLS.

ENDANGERVENT ASSESSMVENT

THE BASI C REMEDI AL OBJECTI VES OF THE DA WERE DEFI NED I N THEI R ENDANGERVENT ASSESSMENT (EA) REPORT. THE EA
SUMVARI ZED AND | NTERPRETED R DATA | N ORDER TO ASSESS ACTUAL AND/ OR POTENTI AL HARM TO PUBLI C HEALTH, WELFARE,
OR THE ENVI RONMENT FROM HAZARDOUS SUBSTANCES ORI G NATI NG ON WOW  CONSEQUENTLY, THE EA JUSTI FI ED THE NEED
FOR REMEDI AL ACTI ON AND SERVED TO FOCUS REMEDI AL ACTI ON ALTERNATI VES. CRI TERI A FOR REMEDI ATI ON WERE DEVELOPED
I N CONSI DERATI ON OF ALL REALI STI C EXPOSURE PATHWAYS BY WHI CH PECPLE, WLDLI FE, OR AQUATI C LI FE MAY BE EXPOSED
TO THE CONTAM NANTS. CRI TERI A DEVELOPMENT WAS MODELED ON THE PRELI M NARY POLLUTANT LIM T VALUE ( PPLV)
METHODOLOGY DEVELOPED AT THE U.S. ARMY MEDI CAL Bl OENG NEERI NG RESEARCH AND DEVELOPMENT LABCRATCRY ( USAMVBRDL) .
THE PPLV METHODOLOGY REPRESENTS AN APPROACH TO CRI TERI A DEVELOPMENT BASED ON SI TE- SPECI FI C EXPCSURE AND RI SK
ASSESSMENT TECHNI QUES AND |'S DOCUMENTED BY SMALL (1984). THE CRI TERI A WERE DEVELOPED UNDER THE ASSUMPTI ON
THAT MCCLI NTI C WLDLI FE STATI ON WLL CONTI NUE TO BE MANAGED AS A HUNTI NG AND FI SHI NG AREA W TH UNRESTRI CTED
ACCESS. FURTHERMORE, THE METHODOLOGY ASSUMES THAT RECREATI ONAL USERS SHOULD NOT BE EXPOSED DI RECTLY OR
THROUGH GAME AND FI SH TO CONTAM NATI ON LEVELS THAT POSE A SI GNIFI CANT RISK. I N ADDI TI QN, AQUATI C AND
TERRESTRI AL Bl OTA SHOULD NOT BE EXPOSED TO TOXI C CONCENTRATI ONS.

SEVERAL KEY FACTORS AFFECT THE EXPOSURE ASSESSMENT. HAZARDOUS CONCENTRATI ONS CF CONTAM NANTS ASSOCI ATED W TH
THE TNT MANUFACTURI NG AREA, BURNI NG GRCUNDS AREA, AND | NDUSTRI AL SEWERLI NES ARE RESTRI CTED TO THE MCCLI NTI C
W LDLI FE STATI ON AND WOULD, UNDER THE NO ACTI ON ALTERNATI VE, CONTI NUE TO BE RESTRI CTED. NO RESI DENCES W LL
BE CONSTRUCTED ON THE MCCLI NTI C W LDLI FE STATION.  GROUND WATER RESOURCES THAT HAVE BECOVE CONTAM NATED ARE
NOT NOW USED FOR POTABLE SUPPLY; THE MCCLINTI C WLDLI FE STATION IS SERVED BY A MUNI Cl PAL SUPPLY AND
OVERWHELM NG | NSTI TUTI ONAL CONSTRAI NTS CONTRCL AGAI NST THE USE OF GROUND WATER ON THE MCCLI NTI C W LDLI FE
STATI ON AS A FUTURE POTABLE SUPPLY. THE MOCLINTIC WLDLI FE STATION IS THE MOST PCPULAR (1. E., HEAVILY

UTI LI ZED) FACILITY IN VEST VIRG NIA'S STATE W LDLI FE MANAGEMENT SYSTEM BECAUSE CF I TS PROXIM TY TO THE
STATE' S TWD LARGEST CI TI ES, HUNTI NGTON AND CHARLESTON. MORE | MPORTANTLY, THE CRI G NAL DEED TRANSFERRI NG THE
PROPERTY FROM DA TO THE STATE HAD A RESTRI CTI ON REQUI RI NG THAT THE PROPERTY BE MAI NTAINED AS A W LDLI FE
PRESERVE. BECAUSE OF THESE CONSTRAINTS, I T IS CLEAR THAT RESI DENCES WLL NOT BE CONSTRUCTED ON MCCLI NTI C
WLDLI FE STATION, NOR WLL ONSI TE GROUND WATER BE USED AS A DRI NKI NG WATER SUPPLY.

THE CRI TERI A FOR RESI DUAL CONTAM NANT LEVELS ARE SUMVARI ZED | N TABLE 4. BY COVPARI NG ACTUAL CONTAM NANT
LEVELS WTH THESE CRI TERI A, THE ACTUAL RI SKS | NCURRED BY THE EXPOSED PCPULATI ON HAVE BEEN ESTI MATED. THE

ESTI MATED LI FETI ME CANCER RI SK ASSOCI ATED W TH REGULAR USE OF THE SI TE AND CONSUWPTI ON OF HARVESTED GAME | S
ESTI MATED NOT TO EXCEED 4 X 10-5. SINCE THE POPULATI ON EXPCSED AT THE ASSUMED LEVELS IS LESS THAN 200, THE
EXPECTED NUMBER OF EXCESS CANCER | NCI DENCES UNDER THE NO ACTI ON ALTERNATI VE IS LESS THAN 0. 008. | N OTHER
WORDS, (CDDS ARE ABQUT 100 TO 1 THAT NO EXCESS CANCERS WLL OCCUR AS A RESULT OF CONTAM NATION IN THE SOURCE
AREAS.  NONCARCI NOGENI C HEALTH EFFECTS ARE NOT LI KELY, W TH THE PCSSI BLE EXCEPTI ON OF EFFECTS ASSOCI ATED W TH
2,4,6-TNT WH CH EXCEEDS THE DERI VED CRI TERI ON BY A FACTOR CF 4.

ASI DE FROM AN ENDANGERMENT POSED BY THE TOXI G TY OF NI TROARQOVATI C CONTAM NATI ON TO HUVANS AND W LDLI FE,

ADDI TI ONAL HAZARDS EXI ST AT THE SITE. SOVE SEVERLI NES CONTAI N REACTI VE WASTES. THESE WASTES SHOULD BE
REMOVED OR RENDERED NONREACTI VE.  OPEN MANHCOLES ASSOCI ATED W TH SEWERLI NES POSE A SAFETY HAZARD VWHI CH SHOULD
BE REMEDI ED. FRI ABLE ASBESTCS DEPCSI TS IN THE BURNI NG GROUNDS AREA POSE AN | NHALATI ON HAZARD REQUI RI NG
REMEDI ATI ON.  VECETATI ON STRESS | S EVI DENT | N THE BURNI NG GROUNDS AREA, AND | T APPEARS THAT VEGETATI ON W LL
NOT GROWNIN SO LS CONTAI NI NG MORE THAN 1, 000 UG G OF TOTAL N TROAROVATI CS.

CONSI DERI NG THE FI NDI NGS OF THE EA, THE FOLLON NG REMEDI AL OBJECTI VES WERE DEFINED TO M NI M ZE OR ELI M NATE
THE ENDANGERMENT ASSCCI ATED W TH THE SOURCE AREAS:

1. TO ELI M NATE SAFETY HAZARDS ASSCOCI ATED W TH REACTI VE WASTES
REMOVE CR RENDER NONREACTI VE ALL REACTI VE WASTES.
2. TO ACH EVE LESS THAN 10-6 | NDI VI DUAL LI FETI ME, EXCESS CANCER



R SK FOR AVI D HUNTERS AND THEI R FAM LI ES OR FRI ENDS WHO CONSUME
MEAT FROM GAME THAT FEED | N CONTAM NATED AREAS: REMOVE OR COVER
THE UPPER 2 FT OF SO L | F TOTAL N TROAROVATI C CONTAM NATI ON
EXCEEDS 500 UG G

3. TO ACH EVE LESS THAN 10-6 | NDI VI DUAL LI FETI ME EXCESS CANCER RI SK
FOR FREQUENT VI SI TORS TO THE MCCLI NTI C W LDLI FE STATI ON WHO COVE
I NTO DI RECT CONTACT WTH SURFICIAL SO LS: REMOVE OR COVER THE
UPPER 6 INCHES OF SO L | F TOTAL N TROARQOVATI C CONTAM NATI ON
EXCEEDS 50 U4 G

ACHI EVEMENT OF THESE CRI TERIA WLL ALSO ELI M NATE THE ENDANGERMENT ASSCCI ATED W TH OTHER SI TE CONTAM NANTS

SI NCE THE OTHER CONTAM NANTS ARE FOUND | N ASSCOCI ATI ON W TH H GH LEVELS OF NI TROAROVATI C CONTAM NATI ON.

ACHI EVEMENT OF CBJECTIVE 3 WLL ALSO M Tl GATE POTENTI AL | MPACTS ON AQUATI C BI OTA ASSCCI ATED W TH ERCSI ON AND
RUNOFF FROM EXTREME STORM EVENTS.  ALL PONDS STOCKED AND USED FCR FI SH NG CURRENTLY ACH EVE THE  RECOMVENDED
SURFACE WATER AND SEDI MENT CRI TERI A DES|I GNED TO PROTECT FI SHERVEN AND AQUATIC LIFE. I T IS NECESSARY THAT ANY
REMEDI AL ACTI ONS TAKEN W LL NOT RESULT | N EXCEEDANCE OF THE ACCEPTABLE CONTAM NATION  LEVELS PRESENTED | N
TABLE 4.

TO ENSURE THAT THE | NDI VI DUAL LI FETI ME EXCESS CANCER RI SK NOT EXCEED 10-5, THE OBJECTI VES CCULD BE MODI FI ED
AS FOLLOW:

- NO CHANGE FOR OBJECTI VE 1.

- DELETE OBJECTI VE 2: PLANTS CANNOT GROWIN SO LS CONTAM NATED
W TH NI TROAROVATI CS AT LEVELS THAT WOULD LEAD TO A 10-5 RI SK
LEVEL FOR GAME MEAT CONSUMERS NCR WOULD EXPCSURE TO
NONCARCI NOGENI C CONTAM NANTS EXCEED ACCEPTABLE LEVELS AS A
RESULT OF PLANT UPTAKE, REGARDLESS CF SO L CONTAM NATI ON.

- FOR OGBJECTI VE 3, CHANGE THE CRI TERI ON FCR REMOVI NG CR COVERI NG
THE UPPER 6 | NCHES OF SO L FROM 50 UG G TO 300 UG G TOTAL
NI TROAROVATI C CONTAM NATI ON.

ALTERNATI VE DEVELOPMENT

THE MAJOR OBJECTI VES FOR THE REMEDI AL ACTI ON TO BE TAKEN AT THE WOW SI TE ARE TO ELI M NATE THE SOURCES CF
CONTAM NATION.  TH'S WOULD | NVOLVE PREVENTI NG ANDY OR REDUCI NG A) | NFI LTRATI ON THROUGH THE SOURCES; B)

DI RECT CONTACT W TH CONTAM NATED SO L; C) FUTURE CONTAM NATI ON CF GROUND WATER, AND D) THE DEGRADATI ON CF
SURFACE WATERS. THE REQUI REMENTS OF CERCLA SECTI ON 104, EPA'S MANDATE TO PROTECT THE PUBLI C HEALTH AND
VWELFARE AND THE ENVI RONMVENT, DETERM NE THE GOALS AND LEVEL OF RESPONSE FCR THE SI TE.

IN AN EFFORT TO DETERM NE REMEDI AL ALTERNATI VES FOR THE SUBJECT SITE, FEASI BLE TECHNOLOG ES WERE | DENTI FI ED.
THESE TECHNOLOG ES WERE THEN SCREENED TO ELI M NATE ALL BUT THE MOST PRACTI CABLE AND

| MPLEMENTABLE ONES. THI'S SCREEN NG CONSI DERED: TECHNI CAL, PUBLI C HEALTH, ENVI RONMENTAL, | NSTI TUTI ONAL, AND
COST CONSI DERATI ONS.  THOSE TECHNOLOG ES THAT PASSED THE TECHNOLOGY SCREENI NG PROCESS WERE USED TO

FORM REMEDI AL ALTERNATI VES.

THE REMEDI AL ALTERNATI VES WERE DEVELOPED USI NG BEST ENG NEERI NG JUDGMENT TO SELECT A TECHNOLOGY OR GROUP OF
TECHNOLOG ES THAT BEST ADDRESSES THE PROBLEMS EXI STING AT THE SI TE TO PROTECT PUBLIC HEALTH, WELFARE, AND THE
ENVI RONVENT. | N AN EFFORT TO PROVI DE A DEGREE OF FLEXIBILITY IN THE FI NAL SELECTION OF A REMEDI AL ACTI ON,
ALTERNATI VES COVERI NG A RANGE OF REMEDI AL ACTI ON CATEGORI ES HAVE BEEN DEVELOPED.
THESE CATEGORI ES ARE DESCRI BED BELOW

A NO ACTION

B) ALTERNATI VES FOR TREATMENT OR DI SPOSAL | N AN OFFSI TE FACI LI TY.

C  ALTERNATI VES WHI CH ATTAI N PUBLI C HEALTH AND ENVI RONMVENTAL
STANDARDS AS DEFI NED BY CERCLA

D) ALTERNATI VES WH CH EXCEED PUBLI C HEALTH AND ENVI RONVENTAL
STANDARDS AS DEFI NED BY CERCLA.



E) ALTERNATI VES WH CH DO NOT ATTAI N PUBLI C HEALTH OR ENVI RONMVENTAL
STANDARDS BUT W LL REDUCE THE LI KELI HOOD OF PRESENT CR FUTURE THREAT.

REMEDI AL ACTI ON ALTERNATI VES FOR AREAS OF STUDY ( TNT MANUFACTURI NG AREA, BURNI NG GROUNDS AREA AND | NDUSTRI AL
SEVEERL| NES)

1.1 CFFSI TE DI SPOSAL ALTERNATI VES
1.1.1 ALTERNATI VE 1A2

ALTERNATI VE 1A2 FOR THE TNT MANUFACTURI NG AREA AND THE BURNI NG GRCUNDS | NVOLVES THE REMEDI ATI ON CF

CONTAM NATED SO L. SOL WLL BE EXCAVATED AND TRANSPORTED TO A RCRA- PERM TTED COMVERCI AL | NCI NERATCR THAT
WLL ACCEPT N TROAROVATI CS- CONTAM NATED SO L | N LARGE QUANTI TIES. THE | NDUSTRI AL SEWERLI NES ARE NOT
ADDRESSED, BECAUSE NO OFFSI TE FACI LI TY WAS | DENTI FI ED WH CH WOULD ACCEPT REACTI VE MATERI ALS FCOR | NCI NERATI ON.

THE OBJECTI VE OF TH S ALTERNATI VE | S COVWPLETE REMOVAL OF ALL CONTAM NATED SO L THAT CONTAI NS N TROAROVATI C
CONCENTRATI ONS ABOVE THE 10-6 RI SK LEVELS. TO ACHIEVE A 10-6 RI SK LEVEL FOR SO LS I N THE TNT MANUFACTURI NG
AREA AND THE BURNI NG GROUNDS THE FOLLOW NG REMEDI AL OBJECTI VES WERE ESTABLI SHED:

1. REMOVE, OR RENDER NONREACTI VE, ALL REACTI VE WASTES,

2. REMOVE OR COVER THE UPPER 2 FT OF SO L I F TOTAL N TROARQOVATI C
CONTAM NATI ON EXCEEDS 500 UG G AND,

3. REMOVE OR COVER THE UPPER 6 | NCHES OF SO L I F TOTAL
NI TROAROVATI C CONTAM NATI ON EXCEEDS 50 UG G

THE WORST- CASE ESTI MATE FOR SURFI CI AL CONTAM NATION (GT 50 UG G AT THE TNT MANUFACTURI NG AREA | S
APPROXI MATELY 9, 000 FT2 PER TNT LINE, OR 90,000 FT2 TOTAL FOR THE 10 LINES. THE ESTI MATES FCR THE BURN NG
GROUNDS | S 48,980 FT2.

THE WOW Rl REPORT (ESE, 1986A) | NDI CATES CONTAM NATI ON WAS CONSI STENTLY BELOW THE 10- 6 REMEDI AL OBJECTI VE OF
500 UG G AT A DEPTH CF 50 CENTI METERS (CM (APPROXI MATELY 1.6 FT). THEREFORE, EXCAVATION TO A DEPTH CF 1.6
FT WAS ASSUMED SUFFI Cl ENT TO ACH EVE THE 10-6 CLEANUP OGBJECTI VE TO REMOVE CONTAM NATI ON W THI N THE UPPER 2
FT. ASSUM NG A 25- PERCENT SWELL FACTOR UPON EXCAVATI ON, APPROXI MATELY 10, 325 CUBI C YARDS (CY) OF SOL WLL
BE REMOVED AND | NCI NERATED OFFSI TE.

S| TE PREPARATI ON -- MOBI LI ZATI ON OPERATI ONS ASSCCI ATED W TH THI S ALTERNATI VE | NCLUDE:

1. CLEARI NG AND GRUBBI NG OF HEAVY VECETATI ON OVER AN ESTI MATED

2.1 ACRES (0.21 ACRE PER TNT LINE, 2 ACRES FOR BURNI NG GROUNDS)
PERFORM NG A TOPOGRAPHI C SURVEY OF THE CONTAM NATED AREA TO
DOCUMENT ORI G NAL ELEVATI ONS,

I NSTALLI NG TRAI LERS FOR DECONTAM NATI ON AND ADM NI STRATI ON PURPCSES,
CONSTRUCTI NG ACCESS ROADS CAPABLE OF SUPPORTI NG HEAVY EQUI PMVENT,
CONSTRUCTI NG SURFACE WATER CONTRCLS, AND

EXTENDI NG UTI LI TI ES TO THESE MOBI LI ZED AREAS.

N

o ge®

ACCESS ROADS MUST BE CONSTRUCTED TO EACH BU LDI NG FOUNDATI ON TO FACI LI TATE THE MOVEMENT OF HEAVY EARTHMOVI NG
EQU PMENT. ACCESS ROADS TO THE BURNI NG GROUNDS W LL BE RECONSTRUCTED FROM A NEARBY EXI STI NG GRAVEL ROADWAY.
AN ESTI MATED 3, 500 LI NEAR FT OF BERVE AND) OR SWALES W LL BE CONSTRUCTED AROUND THE BOUNDARI ES OF CONTAM NATED
AREAS TO PREVENT SURFACE WATER FROM ENTERI NG OR LEAVI NG THE AREA DURI NG CONSTRUCTI ON ACTI VI Tl ES.

UNCONTAM NATED RUNOFF W LL BE ROUTED ARCUND THE AREA TO EXI STI NG DRAI NAGEWAYS. ONSI TE SURFACE WATER WLL BE
CHANNELED TO COLLECTI ON PO NTS FOR EVAPCRATI ON AND EVENTUAL OFFSI TE TREATMENT (ASSUM NG S| GNI FI CANT RUNCFF
CONTAM NATI ON) .  GROUND WATER |'S NOT EXPECTED TO BE ENCOUNTERED DURI NG EXCAVATI ON BECAUSE THE UPPERMOST

AQUI FER | S GENERALLY MORE THAN 15 FT BELOW THE LAND SURFACE.

A DECONTAM NATI ON STATI ON W LL BE CONSTRUCTED TO SERVE PERSONNEL, TRUCKS, AND EQUI PMENT ENTERI NG AND LEAVI NG
THE CONTAM NATED AREAS. A CONCRETE PAD WTH A RAI SED CURB AROUND THE QUTER EDGES TO COLLECT RI NSEWATERS | S
USUALLY I NSTALLED FOR THI S PURPOSE. THE DECONTAM NATI ON STATI ON W LL BE EQU PPED W TH CONTAI NERS FCR

DI SPOSAL OF CONTAM NATED PERSONNEL PROTECTI VE EQUI PMENT, TUBS AND SPRAYERS FOR PERSONNEL DECONTAM NATI ON, A
PRESSURE WASHER FOR EQUI PVMENT AND TRUCK DECONTAM NATI ON, AND A PUMP TO TRANSFER SPENT WASHWATER FROM THE SUMP
TO A HOLDI NG TANK.  THE DECONTAM NATI ON STATI ON WLL BE CENTRALLY LOCATED TO M NI M ZE THE DI STANCE

CONTAM NATED VEH CLES MUST TRAVEL ONSI TE.



SPECI AL CONDI TIONS -- THE DECI SI ON TO ACCEPT TH S MATERI AL BY A COMMERCI AL | NCI NERATI ON FACI LI TY |'S DEPENDENT
ON MANY FACTORS. FIRST, A WASTE PROFI LE SHEET WH CH G VES DETAI LED | NFORVATI ON ON WASTE CHARACTERI STI CS MUST
BE SUBM TTED TO THE FACI LITY. AFTER REVIEWNG TH S SHEET, THE COMMERCI AL FACI LI TY' S MANAGEMENT W LL DECI DE
IF THE WASTE | S TO BE ACCEPTED AND UNDER WHAT CONDI TI ONS.

ONE FACI LI TY WAS | DENTI FI ED WH CH GAVE A "PRESCREENI NG' ACCEPTANCE OF THE WASTE, ASSUM NG NONREACTIVITY. THE
FACI LI TY, LOCATED APPROXI MATELY 750 M FROM THE WWOW SITE, 1S ONE OF A FEW COMVERCI AL | NCI NERATORS  CAPABLE
OF ACCEPTI NG THE WASTE. ONE CONDI TI ON OF ACCEPTANCE | S THAT THE WASTE MJUST BE DRUMVED. THI'S CONDI Tl ON,
COUPLED W TH THE LONG DI STANCE WHI CH VEHI CLES MUST TRAVEL TO DELI VER THE WASTE, MAKES TH S ALTERNATI VE

UNDESI RABLE FROM A COST AND SAFETY STANDPO NT.

A SECOND FACTOR TO BE CONSI DERED IS THE AVAI LABI LI TY OF COMMERCI AL | NCI NERATORS AT THE TI ME CF ACTUAL
CLEANUP. W TH | NCREASI NG REGULATCRY RESTRI CTI ONS PLACED ON THE TYPES OF MATERI ALS VWHI CH CAN BE LANDFI LLED,
THE DEMAND FOR ALTERNATE DI SPOCSAL OPTI ONS W LL | NCREASE. TH S MAY RESULT I N A SHORTAGE COF | NCI NERATOR
CAPACI TY I N THE NEAR FUTURE, CAUSI NG THE OFFSI TE DI SPOSAL OF LARGE VOLUMES OF SO L TO BE | NFEASI BLE.

| MPLEMENTATI ON -- | MPLEMENTATI ON OF THI S ALTERNATI VE REQUI RES EXCAVATION OF SO L WTH A BACKHOE ANDY OR OTHER
EARTHMOVI NG EQUI PMENT.  BACKHOES UNDER NCRVAL OPERATI NG CONDI TI ONS W LL ACH EVE GREATER THAN 100 CUBI C YARDS
PER HOUR (CY/ HR) PRCDUCTI ON RATE; HOWEVER, TO AVA D OVERSTOCKPI LI NG CONTAM NATED MATERI ALS, EXCAVATI ON W LL
GO NCI DE W TH LOADI NG AND OFFSI TE TRANSPORT RATES.

THE SO L WLL BE TRANSPORTED TO A STAG NG AREA WHERE FRONT- END LOADERS PLACE THE SO L | NTO CONTAI NERS OR LQAD
THE SO L DI RECTLY | NTO TRUCKS. TRUCKS W LL TRANSPORT THE MATERI AL TO A RCRA- PERM TTED COMVERCI AL | NCI NERATCR
AFTER MANI FEST REQUI REMENTS ARE MET. CONTAM NATED SO L WLL BE TRANSPORTED | N ACCORDANCE W TH DOT

REGULATI ONS COVERI NG TRANSPORT OF HAZARDQUS MATERI ALS.

CONFI RVATORY SAMPLI NG AND ANALYSI S OF SO L WLL BE REQU RED TO PROVI DE ADEQUATE ASSURANCES THAT SO L HAS BEEN
REMOVED TO MEET SO L CRI TERI A OBJECTI VES.

ASBESTCS AND RUBBLE W LL BE LOADED | NTO TRUCKS FOR TRANSPORTATI ON TO A SANI TARY LANDFILL. I N SITU FLAM NG
WLL BE REQU RED FOR ALL TNT RESI DUE I N THE BURNI NG GROUNDS. FLAM NG ENTAI LS THE USE CF A HAND HELD FLAMER
TO THERVALLY DECONTAM NATE SURFACE CONTAM NANTS.

CLOSURE -- CLOSURE OF THE SI TE | NVOLVES BACKFI LLI NG THE EXCAVATED AREAS TO ORI G NAL ELEVATI ONS, | NCLUDI NG
COVPACTI ON, FI NAL GRADI NG AND REVEGETATI ON.  TEMPCRARY FACI LI TIES WLL BE REMOVED FOLLOAN NG DECONTAM NATI ON.
ALL WASTES FROM THE DECONTAM NATI ON CF EQUI PMENT AND PERSONNEL W LL BE COLLECTED AND TRANSPCRTED TO A

RCRA- PERM TTED DI SPOSAL FACI LI TY.

1.1.2 ALTERNATI VE 1B1

ALTERNATI VE 1B1 FOR THE TNT MANUFACTURI NG AREA | NVOLVES THE REMEDI ATI ON OF SO L SURROUNDI NG THE WASHER/ FLAKER
BUI LDI NG FOUNDATI ONS, DI/ TR NI TRATI NG HOUSES, AC DY FUME RECOVERY HOUSES, DI ACID FORTI FI ER  HOUSE, AND NAI L
HOUSES. I N THE BURNI NG GROUNDS, I T I NVOLVES THE OFFSI TE DI SPOSAL OF CONTAM NATED SO L. SO L WLL BE
EXCAVATED AND TRANSPORTED TO A RCRA- PERM TTED OFFSI TE LANDFI LL FOR DI SPCSAL. THE | NDUSTRI AL SEVERLI NES ARE
NOT ADDRESSED BECAUSE OFFSI TE FACI LI TY WAS | DENTI FI ED WH CH WOULD ACCEPT REACTI VE WASTE.

THE OBJECTIVE OF TH S ALTERNATI VE | S THE COVPLETE REMOVAL OF ALL N TROAROVATI C CONCENTRATI ONS ABOVE
DETECTABLE LEVELS (I.E., LT 2 UG G USING FI ELD ANALYSES). THE WORST- CASE ESTI MATE FOR SURFI Cl AL

CONTAM NATI ON | S APPROXI MATELY 46, 000 FT2 PER TNT LINE, OR 460,000 FT2 TOTAL FCR THE 10 LI NES LOCATED AT THE
TNT MANUFACTURI NG AREA, AND 166, 550 FT2 AT THE BURNI NG GRCUNDS.

THE EXCAVATI ON DEPTH TO ACHI EVE COVPLETE REMOVAL VARI ES DEPENDI NG ON THE LEVEL OF SURFI Cl AL CONTAM NATI ON,
DUE TO THE DOMWARD M GRATI ON OF VARI QUS PCLLUTANT CONCENTRATI ONS.  APPROXI MATELY 69, 000 CY OF CONTAM NATED
SO L MJST BE EXCAVATED AND LANDFI LLED OFFSI TE, ASSUM NG A 25- PERCENT SWELL FACTOR

THE WASHER/ FLAKER BUI LDI NG FOUNDATI ONS ( APPROXI MATELY 27,000 FT2) WLL BE DEMOLI SHED, LQADED | NTO COVERED
TRUCKS, AND TRANSPCRTED TO A SANI TARY LANDFI LL. THESE FCUNDATI ONS MUST BE REMOVED TO GAI N ACCESS TO
UNDERLYI NG SO LS. | F NECESSARY, THE WASHER/ FLAKER FOUNDATI ONS W LL BE DECONTAM NATED PRI OR TO OFFSI TE

DI SPOSAL USI NG A HAND- HELD FLAM NG DEVI CE.  THE CONTAM NATI ON SURRCUNDI NG OTHER FOUNDATI ONS | N THE TNT
MANUFACTURI NG AREA, WH CH WAS CGENERALLY BELOWN 50 UG G |'S NOT CONSI DERED H GH ENOUGH TO JUSTI FY FOUNDATI ON
REMOVAL.

SI TE PREPARATI ON -- SI TE PREPARATI ON | S THE SAME AS THAT DESCRI BED UNDER ALTERNATI VE 1A2 EXCEPT:



1. THE AREA TO BE CLEARED | S APPROXI MATELY 15 ACRES; AND
2. AN ESTI MATED 16, 000 LI NEAR FT OF BERVS ANDY OR SWALES W LL BE
REQUI RED TO CONTROL SURFACE RUNONV RUNCFF.

LOCAL SO L | MPCRTED FROM OFFSI TE W LL BE USED TO BACKFI LL THE EXCAVATED AREAS. APPROXI MATELY 69, 900 CY OF
BACKFI LL WLL BE PLACED AND COVMPACTED TO M NI M ZE PCST- CLOSURE SETTLEMENT. THE TOP 1 FT OF BACKFI LL WLL
CONSI ST OF TOPSA L TO FACI LI TATE THE ESTABLI SHVENT OF VEGETATI VE COVER. THE FILL WLL BE GRADED TO PREVENT
PONDI NG OF SURFACE WATER, AND NATI VE GRASSES W LL BE SEEDED AND MULCHED TO PREVENT ERCSION. PERI CDI C

POST- CLOSURE | NSPECTI ON AND NMAI NTENANCE OF THE REVEGETATI VE AREAS AND SHORT- TERM LAND USE RESTRI CTI ONS W LL
BE REQUI RED UNTIL THE AREA | S STABLE.

| MPLEMENTATI ON - - CONTAM NATED SO L AND FOUNDATI ONS W LL BE LOADED FROM A STAG NG AREA | NTO COVERED TRUCKS
FOR CFFSI TE TRANSPORT. EACH TRUCK W LL BE DECONTAM NATED AND | TS CONTENTS MANI FESTED BEFCRE LEAVI NG THE
SITE. THE NONREACTI VE NMATERI ALS WLL BE PLACED | N DOUBLE-LI NED, H GHLY | MPERMEABLE CELLS MEETI NG THE
TECHNI CAL CONSTRUCTI ON AND CPERATI ON REQUI REMENTS COF RCRA.  THE LANDFI LL WLL ALSO BE EPA- APPROVED FOR
ACCEPTANCE OF CERCLA WASTES. IN SITU FLAM NG WLL BE ACCOWPLI SHED PRI OR TO EXCAVATION CF THE SO LS IN THE
BURNI NG GRCUND.

CONFI RVATORY SAMPLI NG AND ANALYSI S OF SO L WLL BE REQU RED TO PROVI DE ASSURANCES THAT SO L HAS BEEN REMOVED
TO MEET CRI TERI A GBJECTI VES.

CLOSURE -- CLOSURE AND POST- CLOSURE ACTIVI TIES ARE THE SAME AS THOSE DESCRI BED UNDER ALTERNATI VE 1A2, EXCEPT
THAT 69, 900 CY OF BACKFI LL WLL BE PLACED AND COMPACTED TO M NI M ZE POSTCLOSURE SETTLEMENT.

SPECI AL CONSI DERATI ONS - - BEFORE A COMMERCI AL LANDFI LL W LL ACCEPT ANY N TROAROVATI CS- CONTAM NATED SO L, AN
ANALYSI S MUST BE PERFORVED AND A STATEMENT PROVI DED CERTI FYI NG THAT THE MATERI AL 1S NONREACTI VE.  ONE
COMMERCI AL LANDFI LL WH CH GAVE A PRELI M NARY ACCEPTANCE TO THE NONREACTI VE SO LS WAS | DENTI FI ED. THE
FACILITY I'S UNDER RCRA | NTERI M STATUS AND | S LOCATED APPROXI MATELY 200 M FROM THE W/OW SI TE. CONTAM NATED
SO L CAN BE ACCEPTED I N BULK BY THI'S FACI LI TY.

THE DI SPCSAL OF CONTAM NATED SO LS | NTO LANDFI LLS OVER THE NEXT FEW YEARS | S QUESTI ONABLE AS THE GOAL OF THE
FEDERAL HAZARDCOUS WASTE MANAGEMENT PROGRAM | S TO REDUCE DEPENDENCE ON LAND DI SPOCSAL AS A PREDOM NANT
MANAGEMENT CPTI ON.

1.1.3 ALTERNATI VE 1B2
ALTERNATI VE 1B2 FOR THE TNT MANUFACTURI NG AREA LAND THE BURNI NG GROUNDS | S THE SAVE AS ALTERNATI VE 1B1,
EXCEPT CONTAM NATED SO L IS REMOVED TO 10-6 RI SK LEVELS. APPROXI MATELY 10,325 CY OF SO L WLL BE EXCAVATED
FROM BOTH AREAS AND LANDFI LLED OFFSI TE. THE | NDUSTRI AL SEVEERLI NES ARE NOT ADDRESSED BECAUSE NO OFFSI TE
FACI LI TY WAS | DENTI FI ED WH CH WOULD ACCEPT REACTI VE WASTES.

SI TE PREPARATI ON -- SI TE PREPARATI ON IS THE SAME AS THAT DESCRI BED UNDER ALTERNATI VE 1A2.

| MPLEMENTATI ON -- | MPLEMENTATION | S THE SAME AS THAT DESCRI BED UNDER ALTERNATI VE 1B1.

CLCSURE -- CLOSURE AND POST- CLOSURE ACTIVI TIES ARE THE SAME AS THOSE DESCRI BED UNDER ALTERNATI VE 1A2.

SPECI AL CONS| DERATI ONS -- SPECI AL CONSI DERATI ONS ARE THE SAME AS THOSE DESCRI BED UNDER ALTERNATI VE 1BL1.
1.2 ATTAINS REQU REMENTS ALTERNATI VES
1.2.1 ALTERNATI VE 2A
ALTERNATI VE 2A FOR THE TNT MANUFACTURI NG AREA AND THE BURNI NG GROUND | NVOLVES THE REMEDI ATI ON CF CONTAM NATED
SO L. FOR THE I NDUSTRI AL SEVERLI NES | T | NVOLVES EXCAVATI ON AND ONSI TE | NCI NERATI ON AND BACKFI LLI NG OF ALL
SEWERLINES. SO L WLL BE EXCAVATED AND TRANSPORTED TO AN ONSI TE | NCI NERATOR.  TNT RESIDUE WLL BE IN SITU
FLAVED PRIOR TO SO L EXCAVATI ON. THE SUBSTANTI VE REQUI REMENTS OF RCRA FCOR | NCI NERATI ON OF HAZARDOUS WASTES
WLL BE ACHEVED. NO PERM TS WLL BE REQU RED FOR THI S ONSI TE CERCLA REMEDI AL ACTI ON AS PER 40 CFR PART 300,
VQOL. 50, NO 224, NOV. 20, 1985.
THE OBJECTIVE OF TH S ALTERNATI VE | S THE COVPLETE REMOVAL CF ALL CONTAM NATED SO L ABOVE 10-6 R SK LEVELS, AS

DESCRI BED | N ALTERNATI VE 1A2. THE ESTI MATED VOLUME OF SO L REQUI RING REMEDI ATION IS 11,000 CY. AN ADDI TlI ONAL
18, 000 CY OF UNCONTAM NATED SO L EXCAVATI ON W LL BE NECESSARY TO GAI N ACCESS TO THE SEWERLI NES.



S| TE PREPARATI ON -- SI TE PREPARATI ON FOR THE TNT MANUFACTURI NG AREA AND BURNI NG GROUNDS | S THE SAME AS FOR
ALTERNATI VE 1A2, EXCEPT ADDI TI ONAL TRAI LERS WLL BE USED FOR | NCI NERATI ON OPERATI ONS. FENCI NG MUST BE
CONSTRUCTED ARCUND THE | NCI NERATOR SITE TO LIM T PUBLI C ACCESS. FOR THE | NDUSTRI AL SEVERLI NES SI TE
PREPARATI ON W LL BE | N\VOLVE THE FOLLOWN NG

1. CLEARI NG AND GRUBBI NG OF HEAVY VECETATI ON OVER AN ESTI MATED 17 ACRES, ASSURI NG A 30 FT.
CORRI DOR ALONG THE SEWERLI NES FOR EQUI PMENT WORKSPACE;

2. I NSTALLATI ON OF TRAI LERS FOR DECONTAM NATI ON AND ADM NI STRATI VE PURPCSES;
3. CONSTRUCTI ON OF ACCESS ROADS FOR HEAVY EQUI PMENT;

4. SURFACE WATER CONTRCLS; AND

5. EXTENSI ON OF UTI LI TIES TO THESE MOBI LI ZED AREAS.

BERVS W LL BE CONSTRUCTED TO DI VERT RUNCFF AROUND EXCAVATED AREAS. A DECONTAM NATI ON STATI ON WLL BE
ESTABLI SHED SIM LAR TO ALT. 1A2.

| MPLEMENTATI ON - - A TRANSPORTABLE ROTARY KI LN | NCI NERATOR WLL BE SET UP AT THE TNT MANUFACTURI NG AREA. THE
SCLI DS | NCI NERATOR MCDULE CONSI STS OF A TRAI LER- MOUNTED ROTARY KI LN, SCLI DS PREPARATI ON AND CHARG NG
EQU PMENT, A BURNER, AN Al R BLONER, AND AN ASH DI SCHARCGE SYSTEM

CONTAM NATED SO L WLL BE TRUCKED TO A TEMPCRARY STORAGE AREA NEAR THE | NCI NERATOR. FROM THERE I T WLL BE
LOADED | NTO THE | NCI NERATOR FEED HOPPER AND FED TO THE | NCI NERATOR AT A RATE BETWEEN 1 AND 4 TONS PER HOUR
(TONS/HR).  ASH FORMED DURI NG | NCI NERATI ON | S DI SCHARGED | NTO THE KI LN END BREACHI NG WHERE | T FALLS | NTO AN
ASH DI SCHARGE CHUTE. A WATER- COOLED SCREW CONVEYOR SUBSEQUENTLY CARRIES THE ASH TO A STORAGE BIN, WHERE | T
I'S SAMPLED FCR POTENTI AL CONTAM NANTS BEFCRE BEI NG USED AS BACKFI LL I N EXCAVATED AREAS.

THE | NCI NERATOR W LL BE EQU PPED WTH AN AFTERBURNER TO ENSURE COVPLETE COMVBUSTI ON OF KI LN OFF- GASES. A
CONSTANT AFTERBURNER TEMPERATURE W LL BE NMAI NTAINED WTH AUXI LIARY FUEL O L OR FUEL GAS. A BAGHOUSE WLL BE
NECESSARY TO CONTROL RELEASE OF PARTI CULATE MATERI AL AND ACI DI C GAS PRCDUCTS OF COMBUSTION.  PERIODI C

SAMPLI NG OF STACK GASES W LL BE NECESSARY TO ENSURE COVPLI ANCE W TH Al R QUALI TY RESTRI CTI ONS.

ORGANI C DESTRUCTI ON EFFI G ENCI ES OF GREATER THAN 99. 99 PERCENT W LL BE MAI NTAI NED AS REQUI RED BY RCRA.
EXTRACTI ON PROCEDURE (EP) TOXI CI TY TESTI NG FOR LEACHABLE METALS IN THE ASH WLL BE NECESSARY TO DETERM NE
WHETHER OR NOT DI SPOSAL AT A RCRA- PERM TTED LANDFI LL WLL BE REQUI RED.

FOR THE | NDUSTRI AL SEVEERLI NES EXCAVATI ON OF CONTAM NATED SEVERLI NES W LL BE ACCOVPLI SHED USI NG TWD BACKHCES
OPERATI NG I N TANDEM  THE FI RST BACKHOE W LL PERFCRM NONHAZARDOUS EXCAVATI ON TO THE CONTAM NATED

SEVERLI NES. THE SECOND BACKHOE W LL EXCAVATE CONTAM NATED SEVERLI NES. A BULLDOZER W LL BACKFI LL THE TRENCH
| MMEDI ATELY AHEAD OF THE SECOND BACKHCE | N ORDER TO PROVI DE A WORKI NG BENCH. ~ ADDI TI ONAL BACKFI LL MAY BE
NECESSARY TO COVPLETELY FI LL THE TRENCH. THE USE OF TWO BACKHCES IN TH'S MANNER WLL M NI M ZE ANY

CROSS- CONTAM NATI ON BETWEEN CONTAM NATED MEDI A AND UNCONTAM NATED SO L WHI CH IS USED AS BACKFI LL.

FOR SAFETY PURPCSES, THE SEWERLI NES MAY BE WETTED TO REDUCE THE POTENTI AL FOR DETONATI ON FROM | MPACT COR
CONFI NEMENT.  TESTWORK AND MATERI AL EVALUATI ON W LL BE REQUI RED TO ESTABLI SH THE PERCENT MJ STURE NEEDED TO
EFFECT EXCAVATI ON AND RELI ABLE CONVEYANCE OF THE MATERI ALS. BLAST SHI ELDS WLL BE EMPLOYED DURI NG EXCAVATI ON.

CONTAM NATED SO L REMOVED FROM THE TRENCH W LL BE RETURNED TO THE TRENCH AT LOCATI ONS THAT ARE GREATER THAN 2
FT BELOW THE LAND SURFACE AND COVERED W TH CLEAN BACKFI LL.

SPECI AL PRECAUTI ONS W LL BE USED I N THE HANDLI NG TRANSPORT, AND LOADI NG OF REACTI VE MATERI ALS | NTO THE

I NCI NERATOR. | F VEETTI NG OR SLURRYI NG THE MATERI ALS | S USED TO REDUCE THE POTENTI AL FOR DETONATI ON, THESE
FACTCRS MJUST BE ACCOUNTED FOR I N THE ROTARY KI LN DESI GN AND OPERATI NG PARAMETERS. THE WATER MJUST BE
EVAPCRATED I N THE KI LN, RESULTI NG I N AN ADDI TI ONAL HEAT REQUI REMENT.

THE SEVEERLI NE MATERI AL W LL BE BURNED SEPARATELY FROM ANY UNREACTI VE CONTAM NATED SO L I N ACCORDANCE W TH
RCRA REQUI REMENTS. | N ADDI TI ON, ORGANI C DESTRUCTI ON EFFI Cl ENCI ES OF GREATER THAN 99. 99 PERCENT WLL BE

MAI NTAI NED. NO PERM TS ARE REQUI RED FCR | MPLEMENTATI ON OF THI S ALTERNATI VE.  NONHAZARDQUS ASH, AS DEFI NED BY
EP TOXIC TY TESTI NG FOR LEACHABLE METALS, WLL BE USED AS BACKFI LL.

CLCSURE -- UPON COVPLETI ON OF | NCI NERATI ON OPERATI ONS, THE | NCI NERATCR W LL BE DECONTAM NATED AND REMOVED.



WASTES GENERATED FROM DECONTAM NATI ON ACTIVI TIES WLL BE COLLECTED AND HAULED TO A RCRA- PERM TTED LANDFI LL
FOR DI SPOSAL.

FOR THE | NDUSTRI AL SEVERLI NES -- CLOSURE | NVOLVES BACKFI LLI NG OF THE EXCAVATED AREAS, COVPACTI ON, FI NAL
REGRADI NG, AND REVEGETATI ON. PRELI M NARY | NVESTI GATI ONS | NDI CATE THAT SUFFI Cl ENT AMOUNTS CF CLEAN FI LL ARE
AVAI LABLE ONSI TE. OPEN MANHOLES WLL ALSO BE BACKFI LLED FOR SAFETY REASONS. ALL WASTES FROM DECONTAM NATI ON
OF EQUI PMENT AND PERSONNEL W LL BE COLLECTED AND TRANSPORTED TO A RCRA- PERM TTED DI SPCSAL FAC LITY. THE
TOP 1 FT OF BACKFILL WLL BE LOCSELY COVPACTED TOPSO L TO FAC LI TATE THE ESTABLI SHVENT CF VEGETATI VE COVER
MAI NTENANCE OF REVEGETATED AREAS |S THE ONLY POST- CLOSURE ACTIVITY PREDI CTED FOR THIS  ALTERNATIVE. AT
CLOSURE, THE | NCI NERATCR W LL BE DECONTAM NATED AND REMOVED FROM THE SI TE.

ASH FROM THE | NCI NERATOR W LL BE USED AS BACKFI LL I N THE EXCAVATED AREAS. FILL MATERIAL AND TOPSO L WLL BE
BROUGHT IN TO FILL GAPS | N THE EXCAVATED AREAS AND TO FACI LI TATE PROPER CONTOURI NG OF THE AREA.  NATI VE
GRASSES WLL BE SEEDED AND MULCHED OVER THE FI LL AREAS TO ASSI ST | N PREVENTI NG ERCSI ON.  POST- CLOSURE

MAI NTENANCE AND | NSPECTI ON OF THESE AREAS W LL BE REQUI RED.

SPECI AL CONSI DERATI ONS -- THE CHARACTERI STICS OF SO LS I N THE TNT MANUFACTURI NG AREA AND THE BURNI NG GROUNDS
MJST BE EVALUATED PRI OR TO | MPLEMENTATI ON TO DETERM NE THE OPERATI NG CONDI TI ONS, | NCLUDI NG FEED  RATE, FOR
THE | NCI NERATOR. A VENDOR ESTI MATE OF 4 CY/ HR WAS USED I N THE FS.

FOR THE | NDUSTRI AL SEVEERLI NES ONE COVPANY WH CH SPECI ALI ZES | N TRANSPORTABLE, ROTARY KI LN | NCI NERATORS SHOWED
AN I NTEREST I N USING I TS EQUI PMENT FCOR THE | NCI NERATI ON OF POTENTI ALLY REACTI VE SEWERLI NES. NEVERTHELESS,

ONSI TE | NCI NERATI ON CF TH' S MATERI AL MAY PROVE VERY DI FFI CULT ANDY OR COSTLY DUE TO THE POTENTI AL FOR

EXPLOSI ON AS REACTI VES ARE EXPOSED TO H GH TEMPERATURES.

1.2.2 ALTERNATI VE 2B

ALTERNATI VE 2B | S SIM LAR TO ALTERNATI VE 2A, EXCEPT THAT THE CONTAM NATED SO L |'S LANDFI LLED ONSI TE | NSTEAD
OF BEI NG | NCI NERATED. CONTAM NATED SO L WLL BE REMOVED TO 10-6 RI SK LEVELS, AS DESCRI BED IN  ALTERNATI VE
1A2. APPROXI MATELY 10,325 CY OF SOL WLL BE EXCAVATED AND LANDFI LLED ONSI TE, APPROXI MATELY 680 CY CF
SEWERLI NE WLL BE FLASHED AND LANDFI LLED. NO PERM TS FOR TH S ONSI TE ALTERNATI VE WLL BE REQU RED AS PER THE
NCP.

S| TE PREPARATI ON -- SI TE PREPARATI ON FOR THE TNT MANUFACTURI NG AREA AND BURNI NG GROUNDS | S THE SAME AS FOR
ALTERNATI VE 1A2, EXCEPT AN ADDI TIONAL 2 TO 4 ACRES MUST BE CLEARED AT THE LANDFI LL SITE. THE LANDFILL SITE
MJST BE FENCED TO LIM T PUBLI C ACCESS. FCR THE | NDUSTRI AL SEWERLI NES S| TE PREPARATION | S THE SAME AS
ALTERNATI VE 2A.

| MPLEMENTATI ON -- THE LANDFI LL WLL BE DESI GNED AND CONSTRUCTED TO MEET RCRA CRI TERIA, | NCLUDI NG A

DOUBLE- LI NED BOTTOM AND SI DES, DOUBLE- LEACHATE COLLECTI ON SYSTEM AND DCUBLE-LI NED CAP. THE LANDFI LL FOR
THE 10,325 CY OF SO L WLL COVER APPROXI MATELY 2.5 ACRES. THE LANDFILL WLL BE GRADED TO M NI M ZE STANDI NG
WATER AND | NFI LTRATI ON.  NATI VE GRASSES W LL BE SEEDED AND MULCHED TO PREVENT ERCSION. FENCING WLL BE
PLACED ARCUND THE LANDFI LL TO LIM T PUBLI C ACCESS.

CONFI RVATORY SAMPLI NG AND ANALYSI S WLL BE PERFCRVED TO PROVI DE ASSURANCE THAT CONTAM NATI ON REMAI NING I'N
SOLS IS BELONCRITERIA. AS THE LANDFI LL |'S CONSTRUCTED, CONTAM NATED MATERI ALS WLL BE PLACED AND COVPACTED
IN 1-FT LAYERS. MONITOR WELLS WLL BE | NSTALLED ARCUND THE LANDFI LL AND GROUND WATER PERI CDI CALLY ANALYZED

I N ACCORDANCE W TH RCRA REQUI REMENTS. PERM TS ARE NOT' REQUI RED FOR THE LANDFI LL BECAUSE | T REPRESENTS AN
ONSI TE CERCLA RESPONSE ACTION. FOR THE | NDUSTRI AL SEVERLI NE EXCAVATI ON WLL BE THE SAME AS FOR ALTERNATI VE
2A

FOR THE | NDUSTRI AL SEVERLI NES -- EXCAVATI ON WLL BE THE SAME AS DESCRI BED FOR ALTERNATI VE 2A. CONTAM NATED
SO L REMOVED FROM THE TRENCH W LL BE RETURNED TO THE TRENCH 2 FT BELOW THE LAND SURFACES AND COVERED W TH
CLEAN BACKFI LL.

FLASH NG | N\VOLVES THE USE OF A CONTRCLLED, H GH TEMPERATURE FLAME TO THERVALLY DEGRADE ALL CONTAM NANTS.
FLASH NG PROVI DES COVPLETE AND RAPI D DESTRUCTI ON OF ALL RESI DUES CONTACTED BY THE FLAME.

ONCE THE SEWERLI NES ARE BROUGHT TO THE SURFACE, THEY WLL BE WETTED W TH WATER TO DESENSI Tl ZE EXPLCSI VE

RESI DUES TOMRD | MPACT. WATER CONTAI NI NG DI SSOLVED ANDY OR SUSPENDED EXPLOSI VES RESI DUE W LL BE RETAI NED AND
TREATED AS NECESSARY. AFTER THE SEVERLI NES ARE WETTED, THE SEWERLI NE PI PES WLL BE MECHANI CALLY FRACTURED
AND THE EXPLOSI VE RESI DUE W LL BE SEPARATED FROM THE PI PE. THE RESIDUE WLL BE PLACED IN A REMOTELY CPERATED
FLASH NG DEVI CE WH CH WLL EXPOSE ALL RESI DUE TO THE FLAME FRONT. BECAUSE OF THE H GH TEMPERATURE OF THE



FLAME, THERE SHOULD BE RAPI D DECOVPOSI TI ON OF ALL EXPLCSI VE RESI DUES PRESENT. OCCASI ONAL TURNI NG COF THE
MATERI ALS MAY BE REQUI RED TO EXPOSE ALL REACTI VES TO THE FLAME.

AFTER FLASH NG CONFI RVATORY SAMPLI NG WLL BE USED TO ENSURE THAT DESTRUCTI ON OF EXPLOSI VE RESIDUES | S
ACH EVED. THE ASH FROM THE FLASH NG DEVI CE WLL BE PLACED I N AN ONSI TE LANDFI LL, ALONG W TH THE CONTAM NATED
SEWERLI NE Pl PE AND SMALL VOLUMES OF SO LS ATTACHED TO THE PI PE.

CLOSURE -- CLOSURE WLL I NCLUDE THE REMOVAL OF ALL TEMPORARY FACI LI TI ES, POST- CLOSURE SAMPLI NG AND ANALYSI S
OF GROUND WATER FROM MONI TOR VEELLS, AND POST- CLOSURE LANDFI LL COVER MAI NTENANCE. THE SI TE MUST BE REGQ STERED
AS A HAZARDOUS WASTE DI SPOSAL FACI LI TY WTH PERVANENT LAND USE RESTRICTIONS. SO L VWH CH WAS EXCAVATED TO
CONSTRUCT THE LANDFILL WLL BE USED AS BACKFILL IN THE TNT MANUFACTURI NG AREA AND BURNING  GROUNDS AND W LL
BE SEEDED W TH NATI VE GRASSES FOR STABI LI TY.

SPECI AL CONSI DERATI ONS -- THERE ARE NO SPECI AL CONSI DERATI ON FOR TH S ALTERNATI VE RELATI VE TO THE TNT
MANUFACTURI NG AREA AND THE BURNI NG GROUNDS.

FOR THE | NDUSTRI AL SEVEERLI NES -- THE DESI GN COF THE FLASHI NG DEVI CE COULD BE MODELED AFTER A ROCKWELL
| NTERNATI ONAL FLAMER USED FOR SEVERLI NE.

DECONTAM NATI ON AT ALABAVAS ARMY AMMUNI TI ON PLANT ( AAAP) ( ROCKWELL, 1981). THE DETERM NATI ON OF EXPLOSI VE
CONCENTRATI ON OF THE RESIDUE | S REQUI RED TO OPTIM ZE THE DVELL TI ME OF THE FLAMER

1.2.3 ALTERNATIVE 2C

UNDER ALTERNATI VE 2C, A MJULTI MEDI A CAP WLL BE USED TO | SOLATE CONTAM NATED AREAS ( EXCEEDI NG 50 Ud G TOTAL

N TROARQOVATI CS) FROM DI RECT CONTACT. CONTAM NATED FOUNDATI ONS REVAI N | N PLACE AND ARE CAPPED ALONG W TH THE
SO L. THE ESTI MATED AREA TO BE CAPPED | S APPROXI MATELY 2 ACRES. NO PERM TS WLL BE REQU RED FOR THI S ONSI TE
CERCLA RESPONSE ACTI ON AS PER THE NCP. TNT RESIDUE WLL BE IN SITU FLAMED PRICR TO CAPPING TH' S

ALTERNATI VE | S NOT APPLI CABLE TO THE REACTI VE WASTES I N THE | NDUSTRI AL SEVEERLI NES.

S| TE PREPARATI ON -- SI TE PREPARATION IS SI M LAR TO THAT DESCRI BED FOR ALTERNATI VE 1A2, EXCEPT FOR THE
REFERENCES TO EXCAVATI ON.

| MPLEMENTATI ON -- THE DESI GN OF MULTI MEDI A CAPS W LL CONFORM TO EPA' S GU DANCE UNDER RCRA, WH CH RECOMVENDS A
3- LAYER SYSTEM CONSI STI NG OF AN UPPER VEGETATI VE LAYER UNDERLAI N BY A DRAI NAGE LAYER OVER A

LOW PERMVEABI LI TY LAYER. THE CAP FUNCTI ONS BY DI VERTI NG | NFI LTRATI NG LI QUI DS FROM THE VEGETATI VE LAYER
THROUGH THE DRAI NAGE LAYER AVWAY FROM UNDERLYI NG WASTE MATERIALS.  LOCAL SO LS WLL BE USED TO CONSTRUCT THE
VECETATI VE (TOPSO L) LAYER AND THE LOW PERVEABI LI TY CLAY LAYER  GRAVEL, CRUSHED STONE, CR A SYNTHETIC

MATERI AL WLL BE UTI LI ZED FOR THE DRAI NAGE LAYER A SYNTHETI C LI NER WLL BE PLACED ABOVE THE CLAY TO ENSURE
THE CAP' S | NTEGRI TY.

THE SI TE WLL BE COVMPACTED AND GRADED TO PROMOTE RUNCFF FROM THE FINISHED CAP. THE TCP 1 FT OF SO L WLL BE
LOOSELY COWPACTED TO PROMOTE REVECGETATI ON. NATI VE GRASSES W LL BE SEEDED AND MULCHED TO PREVENT ERCSI ON

CLOSURE -- CLOSURE WLL | NVOLVE NAI NTAI NING THE EXI STI NG LAND USE RESTRI CTI ONS TO PROTECT THE CAPPED AREA,
AND | NSTALLI NG GROUND WATER POST- CLCSURE MONI TOR VELLS AS REQUI RED UNDER RCRA.  POST- CLOSURE MONI TORI NG OF
THE GROUND WATER | S REQUI RED FOR 30 YEARS UNDER RCRA.

SPECI AL CONSI DERATI ONS - - DRAI NAGE DI TCHES OR BERVS W LL BE | NSTALLED UPGRADI ENT OF THE CAPPED AREAS TO
DI VERT STORMMTER AROUND THE AREAS. FREQUENT | NSPECTI ON AND MAI NTENANCE W LL BE REQUI RED UNTI L VEGETATI VE
GROAMH CAN PROVI DE ADEQUATE SUPPORT AGAI NST EROSI ON.

1.3 EXCEEDS REQUI REMENTS ALTERNATI VES

1.3.1 ALTERNATI VE 3A

ALTERNATI VE 3A, ONSI TE | NCI NERATI ON, IS | DENTI CAL TO ALTERNATI VE 2A EXCEPT THAT CONTAM NATED SO L | S REMOVED
TO BELOW DETECTABLE LEVELS. WASHER/ FLAKER FOUNDATI ONS W LL BE DECONTAM NATED | F NECESSARY BY USING A

HAND- HELD FLAM NG DEVI CE AND DI SPOSED OF I N AN OFFSI TE SANI TARY LANDFI LL. THE TOTAL VOLUME TO BE EXCAVATED
AND | NCI NERATED ONSI TE | S APPROXI MATELY 69, 900 CY, AS DESCRI BED I N ALTERNATI VE 1B1. NO PERM TS WLL BE
REQUI RED FCR TH S ONSI TE CERCLA RESPONSE ACTI ON AS PER THE NCP.

FOR THE | NDUSTRI AL SEVEERLI NES, TH S ALTERNATI VE | S | DENTI CAL TO ALTERNATI VE 2A, EXCEPT THAT SO LS BENEATH THE



SEVEERLI NES ARE REMOVED TO BELOW DETECTABLE CONTAM NATI ON CONCENTRATI ONS.

S| TE PREPARATI ON -- SI TE PREPARATI ON WLL BE THE SAME AS FOR ALTERNATI VE 1B1. ADDI TI ONAL TRAILERS WLL BE
USED FOR | NCI NERATI ON, AND THE | NCI NERATCR SI TE MUST BE FENCED TO LIM T PUBLI C ACCESS. FOR THE | NDUSTRI AL
SEWERLI NES S| TE PREPARATI ON | S THE SAME AS ALTERNATI VE 2A

| MPLEMENTATI ON -- | MPLEMENTATI ON W LL BE THE SAME AS FOR ALTERNATI VE 2A, EXCEPT THAT THE TI ME TO | MPLEMENT
WLL BE MUCH LONGER DUE TO THE | NCREASED QUANTI TY OF SO L TO BE PROCESSED.

CLOSURE -- CLOSURE WLL BE THE SAME AS FOR ALTERNATI VE 2A
SPECI AL CONSI DERATI ONS - - SPECI AL CONSI DERATI ONS W LL BE THE SAVME AS FOR ALTERNATI VE 2A
1.3.2 ALTERNATI VE 3B

ALTERNATI VE 3B, ONSI TE LANDFI LLING IS THE SAME AS ALTERNATI VE 2B EXCEPT THAT CONTAM NATED SO L |'S REMOVED TO
BELOW DETECTABLE LEVELS. CONTAM NATED FQUNDATI ONS W LL ALSO BE REMOVED, DECONTAM NATED WTH A HAND- HELD
FLAM NG DEVI CE | F NECESSARY, AND DI SPOSED CF I N THE ONSI TE LANDFI LL. THE TOTAL VOLUME TO BE EXCAVATED AND
LANDFI LLED ONSI TE | S APPROXI MATELY 69, 900 CY, AS DESCRI BED I N ALTERNATIVE 1B1. NO PERM TS ARE REQUI RED FOR
TH' S ONSI TE CERCLA RESPONSE ACTI ON AS PER THE NCP.

S| TE PREPARATI ON -- SI TE PREPARATI ON FOR THI S ALTERNATI VE | S THE SAME AS FOR ALTERNATI VE 1B1, EXCEPT AN
ADDI TIONAL 3 TO 5 ACRES WLL BE CLEARED FOR THE LANDFI LL SITE.

| MPLEMENTATI ON - - | MPLEVENTATI ON OF THI S ALTERNATI VE WLL BE THE SAME AS FOR ALTERNATI VE 2B, EXCEPT THAT THE
TIME TO | MPLEMENT W LL BE LONGER BECAUSE OF | NCREASED MATERI AL VOLUVES TO BE LANDFI LLED FCR THE | NDUSTRI AL
SEVEERLI NES | MPLEMENTATI ON | S THE SAME AS ALTERNATI VE 2A

CLOSURE -- CLOSURE WLL BE THE SAVE AS FOR ALTERNATI VE 2B. FOR THE | NDUSTRI AL SEVERLI NES, CLOSURE | S THE
SAME AS ALTERNATI VE 2A.

SPECI AL CONSI DERATI ONS -- THERE ARE NO SPECI AL CONSI DERATI ONS FOR TH S ALTERNATI VE DESCRI PTI ON, | N THE TNT
MANUFACTURI NG AREA AND THE BURNI NG GROUNDS. FOR THE | NDUSTRI AL SEWERLI NES THE SAME CONSI DERATI ONS AS FCR
ALTERNATI VE 2B.

1.3.3 ALTERNATIVE 3C

ALTERNATI VE 3C, | NVOLVING THE USE CF A MULTI MEDI A CAP, | S THE SAME AS ALTERNATI VE 2C EXCEPT THAT ALL AREAS

W TH DETECTABLE NI TROAROVATI CS CONCENTRATI ONS W LL BE CAPPED. NO PERM TS WLL BE REQU RED FCR THI S ONSI TE
CERCLA RESPONSE ACTION AS PER THE NCP. TNT RESIDUE WLL RECEIVE IN SI TU FLAM NG PRI OR TO | NSTALLATI ON OF THE
CAP I N THE BURNI NG GROUNDS AREA. ASBESTOS AND RUBBLE W LL BE DI SPOSED OF I N AN OFFSI TE SANI TARY LANDFI LL.

TH' S ALTERNATI VE |'S NOT APPLI CABLE TO THE | NDUSTRI AL SEVERLI NES BECAUSE CF REACTI VE WASTE.

S| TE PREPARATI ON -- SI TE PREPARATION IS SIM LAR TO THAT DESCRI BED FOR ALTERNATI VE 1B1. | N ADDI TI ON,
EXTENSI VE BACKFI LLI NG AND GRADI NG OF ERCDED AREAS | S REQUI RED TO PROVI DE A FLAT SURFACE FOR CAPPI NG

| MPLEMENTATI ON -- THE DESI GN CONSI DERATI ONS FOR THE MULTI MEDI A CAP ARE THE SAME AS THOSE DESCRI BED FOR
ALTERNATI VE 2C.  RUBBLE AND ASBESTCS W LL BE REMOVED AND TNT RESI DUE WLL BE FLAMED PRI OR TO CAPPI NG

CLOSURE -- CLOSURE REQUI REMENTS ARE SI M LAR TO THOSE DESCRI BED UNDER ALTERNATI VE 2C.

SPECI AL CONSI DERATI ONS -- THERE ARE NO SPECI AL CONSI DERATI ONS FOR THI S ALTERNATI VE DESCRI PTI ON.

1.4 CERCLA ALTERNATI VE

1.4.1 ALTERNATI VE 4A

ALTERNATI VE 4A | N\VOLVES SO L COVER WH CH W LL BE PLACED OVER ALL CONTAM NATED AREAS EXCEEDI NG 50 UG G TOTAL

NI TROAROVATI CS TO | SOLATE THE CONTAM NANTS FROM DI RECT CONTACT. CONTAM NATED FOUNDATI ONS REMAIN N PLACE
AND ARE CAPPED WTH THE SO L. THE ESTI MATED AREA TO BE CAPPED IS 4.0 ACRE.  NO PERM TS ARE REQUI RED FOR TH S
ONSI TE CERCLA RESPONSE ACTI ON AS PER THE NCP.

FOR THE | NDUSTRI AL SEVEERLI NES ALTERNATI VE 4A | NVOLVES EXCAVATI ON AND FLASHI NG OF THE SEVERLI NES, FOLLOWNED BY



BACKFI LLI NG THE TRENCH W TH RESULTI NG NONREACTI VE BURNED MATERI ALS.  THE PRODUCTS OF BURNING WLL BE  PLACED
OVER THE CONTAM NATED MATERI ALS TO PREVENT DI RECT CONTACT. THE ESTI MATED QUANTI TY OF SEVEERLI NES TO BE BURNED
1S 680 Cy. NO PERM TS WLL BE REQU RED FCR TH S CERCLA RESPONSE ACTI ON, AS PER THE NCP.

S| TE PREPARATI ON -- SI TE PREPARATION | S THE SAME AS THAT DESCRI BED UNDER ALTERNATI VE 1A2, EXCEPT FCR THE
REFERENCES TO THE TRAI LERS AND UTI LI TI ES REQUI RED FCR MOBI LI ZATION. | N ADDI TI O\, EXTENSI VE BACKFI LLI NG AND
GRADI NG OF ERCDED AREAS |'S REQUI RED TO PROVI DE A FLAT SURFACE FOR CAPPING FCOR THE | NDUSTRI AL SEWERLI NES
S| TE PREPARATI ON | S THE SAME AS THAT DESCRI BED FCR ALTERNATI VE 2A.

| MPLEMENTATI ON -- ONSITE SO LS WLL BE USED TO CONSTRUCT A SO L COVER OVER CONTAM NATED AREAS. THE TH CKNESS
OF THE COVER WLL BE A MNMMCF 2 FT. (1.5 FT. OF CLAY AND 5 FT. OF SOL). RUBBLE AND ASBESTCS WLL BE
REMOVED AND TNT RESI DUE WLL BE FLAMED PRICR TO CAPPING THE SITE WLL BE COVPACTED AND GRADED TO PROMOTE
RUNOFF FROM THE FI Nl SHED COVER. NATI VE GRASSES W LL BE SEEDED AND MULCHED TO PREVENT ERCSI ON.  FOR THE

| NDUSTRI AL SEWERLI NES THE EXCAVATI ON AND LQADI NG OPERATI ONS WLL BE THE SAME AS THOSE DESCRI BED FOR

ALTERNATI VE 2A.  SBEWERLI NES WLL BE BURNED BY A REMOTELY OPERATED FLAMER, AS DESCRI BED | N ALTERNATI VE 2B.
AFTER BURNI NG CONFI RVATORY SAMPLI NG AND ANALYSI S W LL ENSURE THAT MATERI ALS HAVE BEEN ADEQUATELY TREATED TO
BE RETURNED TO THE TRENCH.

CLOSURE -- CLOSURE WLL | NVOLVE NAI NTAI NI NG EXI STI NG W LDLI FE STATI ON LAND USE RESTRI CTI ONS, POST- CLOSURE
I NSPECTI ON, MAI NTAI NI NG THE COVER, AND GROUNDWATER MONI TORING  FOR THE | NDUSTRI AL SEVERLI NES CLOSURE OF
TH S ALTERNATI VE | S THE SAME AS THAT DESCRI BED FCR ALTERNATI VE 2A

SPECI AL CONSI DERATI ONS -- THERE ARE NO SPECI AL CONSI DERATI ONS FOR TH' S ALTERNATI VE DESCRI PTI ON. FREQUENT
I NSPECTI ON AND MAI NTENANCE OF THE COVER W LL BE REQUI RED.

1.5 NO ACTI ON ALTERNATI VE
1.5.1 ALTERNATI VE 5A

UNDER ALTERNATI VE 5A, NO REMEDI AL ACTI ONS WLL BE | MPLEMENTED AT THE TNT NMANUFACTURI NG AREA. THI S
ALTERNATI VE WLL NOT | MPROVE SITE CONDI TIONS NOR WLL | T M Tl GATE THE M GRATI ON OF SI TE CONTAM NANTS. THI S
ALTERNATI VE HAS BEEN | NCLUDED TO ESTABLI SH A PRESENT SI TE CONDI TI ON BASELI NE. THE BASELI NE CONDI TI ONS ARE AS
STATED IN THE WWOWN Rl REPORT AND THE W/OW EA.

ALTERNATI VE 5A | NCLUDES A LONG TERM MONI TORI NG PROGRAM TO PROVI DE | NFCRVATI ON ON THE EXTENT OF CONTAM NATI ON
M GRATI ON AS A FUNCTION OF TIME. THE MONI TORI NG PROGRAM | NCLUDES SAMPLI NG AND ANALYSI S OF GROUND WATER,
SURFACE WATER, AND SEEPS. EXI STI NG ONSI TE MONI TOR WELLS CAN CONTI NUE TO BE USED TO MONI TOR ANY PGCSSI BLE
FUTURE M GRATI ON OF CONTAM NATI ON PAST THE | NSTALLATI ON BOUNDARY TOMRD POTENTI AL HUVAN OR ENVI RONMENTAL
RECEPTCRS.

THI'S ALTERNATI VE DOES NOT ADDRESS THE PUBLI C HEALTH AND ENVI RONVENTAL CONSI DERATI ONS, BUT | T DCES PROVI DE A
MEANS TO | DENTI FY FUTURE PROBLEMS, | T CAN BE | MPLEMENTED EASI LY, AND NO CAP| TAL COSTS AND LOW O8M COSTS ARE
REQUI RED.

#AE
ALTERNATI VE EVALUATI ON

CONSI STENT W TH THE NATI ONAL CONTI NGENCY PLAN (NCP) THE ALTERNATI VES WERE DEVELCPED, SCREENED, AND EVALUATED
I N ACCORDANCE W TH SECTI ONS 300. 68(G THROUGH (1) OF THE NCP. THREE BROAD CRI TERI A SHALL, AS APPRCPRI ATE, BE
USED IN THE I NI TI AL SCREENI NG OF ALTERNATI VES:

CRITERI A DEFI NI TI ON

cosT FOR EACH ALTERNATI VE, THE COST
CF | MPLEMENTI NG THE REMEDI AL
ACTI ON MUST BE CONSI DERED, | NCLUDI NG
CPERATI ON AND NMAI NTENANCE COSTS.

ACCEPTABLE ENG NEERI NG ALTERNATI VES MJST BE FEASI BLE

PRACTI CES FOR THE LOCATI ON AND CONDI Tl ONS
OF THE RELEASE, APPLI CABLE TO THE
PROBLEM AND REPRESENT A RELI ABLE
MEANS COF ADDRESSI NG THE PROBLEM



EFFECTI VENESS THOSE ALTERNATI VES THAT DO NOT
EFFECTI VELY CONTRI BUTE TO THE
PROTECTI ON OF PUBLI C HEALTH AND
WELFARE AND THE ENVI RONMVENT SHALL
NOT BE CONSI DERED FURTHER

CONSI STENT W TH THE NCP THE DA SCREENED THEI R ALTERNATI VES USING SI X CRITERIA:  COST, PUBLI C HEALTH CONCERNS,
ENVI RONVENTAL CONCERNS, TECHNI CAL CONCERNS, COVWUNI TY RESPONSE CONCERNS, AND OPERATI ON AND VAl NTENANCE

(M.
ANALYSI S OF REMEDI AL ALTERNATI VES

NOTE: TABLE 5 CONTAINS COSTS AND A SUMVARY COF NON- MONETARY
CONSI DERATI ONS FOR ALL ALTERNATI VES WHI LE TABLE 7 SUMVARI ZES THE
SCCPE OF THE ALTERNATI VES IN TERVE OF CLEANUP LEVEL, VOLUMES OF
WASTE AND SO L COVERS, ETC.

THE FOLLOW NG ALTERNATI VES WERE EVALUATED FOR EACH ONE OF THE THREE AREAS OF STUDY, NAMELY THE TNT
MANUFACTURI NG AREA, THE BURNI NG GROUNDS AREA AND THE | NDUSTRI AL SEVERLI NES.

OFFSI TE ALTERNATI VES
ALTERNATI VE 1A2 - COFFSI TE | NCl NERATI ON - OFFSI TE LANDFI LL

TH' S ALTERNATI VE | NVOLVES REMOVAL AND OFFSI TE TREATMENT OF CONTAM NATED SO LS IN AN CFFSI TE COMVERCI AL
I NCl NERATOR. FOR COST PURPCSES, THE COFFSI TE | NCI NERATOR SELECTED WAS ENSCO ENVI RONMENTAL SERVI CES LOCATED | N
LI TTLE ROCK, AR

TH S ALTERNATI VE | NVOLVES THE REMOVAL AND OFFSI TE TREATMENT OF APPROXI MATELY 6, 710 AND 3, 625 CY OF SO L FROM
THE TNT MANUFACTURI NG AREA AND BURNI NG GROUNDS AREA, RESPECTI VELY. THE | NDUSTRI AL SEWERLI NES ARE  NOT
ADDRESSED BECAUSE NO OFFSI TE FACI LI TY WAS | DENTI FI ED WH CH WOULD ACCEPT REACTI VE MATERI ALS FOR | NCI NERATI ON.
THE ASBESTCS PI LES OF THE BURNI NG GROUNDS AREA W LL BE REMOVED AND DI SPCSED OF | N AN CFFSI TE SANI TARY

LANDFI LL. TH' S ALTERNATI VE REDUCES THE CANCER RI SK TO LESS THAN THE 10-6 CR TERI A FOR THE BOTH AREAS

MENTI ONED ABOVE.

THE USEFUL LI FE OF TH S ALTERNATI VE | S POTENTI ALLY | NFI NI TE BECAUSE NI TROAROVATI C CONTAM NANTS ARE TOTALLY
DESTROYED. TH S ALTERNATI VE REQUI RES ONLY PERI ODI C ATTENTI ON ( MAI NTENANCE OF REVEGETATED AREAS) UPON
| MPLEMENTATI ON.

ALTERNATI VE 1B1 - OFFSI TE LANDFI LL

TH' S ALTERNATI VE | N\VOLVES THE COVPLETE REMOVAL OF CONTAM NATED SO LS I N EACH AREA TO DETECTION LIM TS (LT 2
PPM USI NG FI ELD METHCDS). THE MATERI AL W LL BE TRANSPORTED APPROXI MATELY 200 M TO AN OFFSI TE COMMERCI AL
LANDFI LL. THE LANDFI LL SELECTED FOR COST PURPCSES WAS CECCS, | NTERNATI ONAL, LOCATED I N WLLI AMSBURG CH

THE VOLUVE OF MATERI AL TO BE REMOVED VARI ES CONSI DERABLY BETWEEN SI TES. AT THE TNT MANUFACTURI NG AREA, THE
ESTI MATED AMOUNT COF SO L TO BE EXCAVATED | S 53,000 CY. BURN NG GROUNDS SO LS TO BE REMOVED ARE ESTI MATED TO
BE APPROXI MATELY 17,000 CY. THERE IS NO 1B1 ALTERNATI VE FOR THE | NDUSTRI AL SEVEERLI NES BECAUSE NO COMMVERCI AL
LANDFI LL WAS | DENTI FI ED WHI CH WOULD ACCEPT REACTI VE OR SHOCK- SENSI TI VE MATERIALS I N SITU FLAM NG WLL BE
USED TO THERVALLY DESTROY THE TNT RESI DUE AT THE BURNI NG GROUNDS AREA PRI OR TO SO L EXCAVATI ON.

TH S ALTERNATI VE REDUCES CANCER RI SK TO LESS THAN 10-6 LEVEL FOR THE AREAS MENTI ONED ABOVE. THE USEFUL LI FE
OF TH S ALTERNATI VE | S | NDEFI NI TE BECAUSE CONTAM NANTS ARE REMOVED AND NO LONGER POSE A THREAT TO THE
COVMUNI TY.

ALTERNATI VE 1B2 - COFFSI TE | NCI NERATI ON - OFFSI TE LANDFI LL

TH' S ALTERNATI VE | NVOLVES THE EXCAVATI ON AND OFFSI TE DI SPCSAL TO A RCRA- LI CENSED LANDFI LL, SIM LAR TO
ALTERNATI VE 1B1 EXCEPT THAT THE REMOVAL OBJECTI VE | S TO MEET RELEVANT REQUI REMENTS (| NSTEAD OF COVPLETE
REMOVAL) . THEREFORE, THE VOLUME OF MATERI AL FROM THE TNT MANUFACTURI NG AREA AND BURNI NG GROUNDS AREA | S
APPROXI MATELY 10, 300 CY. THE ASBESTCS PI LES ARE DI SPOSED OF IN AN CFFSI TE SANI TARY LANDFI LL. PERFCRVANCE,
RELI ABI LI TY, SAFETY AND TECHNI CAL FEASI BI LI TY ARE THE SAVE AS FOR ALTERNATI VE 1B1.



ALTERNATI VES ATTAI N REQUI REMENTS
ALTERNATI VE 2A - ONSI TE | NCI NERATI ON

TH S ALTERNATI VE | N\VOLVES THE REMOVAL AND ONSI TE TREATMENT OF THE CONTAM NATED SO L | N AN ONSI TE | NCI NERATCR
THE ASH FROM THE | NCI NERATOR, | F DETERM NED NONHAZARDOUS ACCORDI NG TO EP TOXI O TY CHARACTERI STI CS FOR METALS,
WLL BE USED AS BACKFI LL | N THE EXCAVATED AREAS. PERM TS ARE NOI' REQUI RED FOR THE COPERATI ON CF THE

I NCI NERATOR. AN ESTI MATED 6, 710 CY AND 3,625 CY OF SO L WLL BE I NCI NERATED FROM THE ~ TNT MANUFACTURI NG AREA
AND BURNI NG GROUNDS AREA, RESPECTIVELY. | N ADDI TION, AN ESTI MATED 680 CY OF CONTAM NATED SEWERLINES WLL BE
I NCI NERATED, FOR A TOTAL VOLUME OF APPROXI MATELY 11, 000 CY FROM THE THREE AREAS. AS I N PREVI QUS CASES THE
ASBESTCS PI LES WLL BE DI SPOSED OF I N AN OFFSI TE SANI TARY LANDFI LL.

THE LEVEL OF TREATMENT IS TO ACH EVE APPLI CABLE (10-6) CRITERIA FOR THE SITE. REMOVAL AND SUBSEQUENT
DESTRUCTI ON OF CRGANI C CONTAM NANTS ARE PERVANENT AND | RREVERSI BLE, RESULTING I N AN I NFI NI TE USEFUL LI FE FOR
TH S ALTERNATI VE.  MONI TORI NG OF ONSI TE | NCI NERATI ON EFFECTI VENESS W LL BE REQUI RED.

ALTERNATI VE 2B - ONSI TE LANDFI LL

TH S ALTERNATI VE | NVOLVES THE REMOVAL OF CONTAM NATED SO L FROM THE TNT MANUFACTURI NG AREA AND BURNI NG
GROUNDS AREA AND PLACING I T I N AN ONSI TE LANDFI LL CONSTRUCTED TO MEET RCRA STANDARDS. PERM TS WLL NOT BE
REQUI RED FOR THE CONSTRUCTI ON AND COPERATI ON OF THE LANDFI LL. SEWERLINES WLL BE FLASHED USI NG A REMOTELY
OPERATED FLAMER AND SUBSEQUENTLY PLACED | N THE LANDFI LL WTH THE CONTAM NATED SEWERLI NE Pl PE. AN ESTI MATED
11,000 CY OF SO L AND SEWERLI NES MJUST BE LANDFI LLED TO MEET THE OBJECTI VES OF THESE ALTERNATI VES. ASBESTCS
AND RUBBLE WLL BE DI SPCSED OF IN THE ONSI TE LANDFI LL ALONG WTH THE SO LS.

THE USEFUL LI FE OF THI S TECHNCLOGY | S | NFI NI TE BECAUSE CONTAM NANTS ARE DESTROYED. POST- CLOSURE O&M OF THE
LANDFI LL MJUST OCCUR PERPETUALLY AFTER CLOSURE TO ENSURE I TS INTECRITY. TH S METHOD REDUCES CANCER RI SK TO
10- 6.

ALTERNATI VE 2C - MJLTI MEDI A CAP

TH S ALTERNATI VE | NVOLVES APPLYI NG A MULTI MEDI A CAP TO ALL AREAS OF CONTAM NATED SO L WHERE THE SURFI Cl AL

SO L CONCENTRATI ON EXCEEDS 50 PPM  USING TH S CRI TERI ON, AN ESTI MATED 15, 194 SQUARE YARDS (SQ YD) (I.E., 3.1
ACRES) OF SO L MJUST BE CAPPED AT THE WOW SI TE. CONTAM NATED SEWERLI NES MUST BE REMOVED TO MEET ATTAI NABLE
REQUI REMENT CBJECTI VES, THEREFORE, THERE IS NO 2C ALTERNATI VE FOR THE SEVERLI NES. THE TNT  RESI DUE MUST BE
IN SI TU FLASHED PRI OR TO CAP | NSTALLATI ON. ASBESTOS AND RUBBLE WLL BE DI SPOSED OF IN A OFFSI TE LANDFI LL.
THE MULTI MEDI A CAP, WHI CH | S DESI GNED TO RCRA SPECI FI CATI ONS, CAN LAST | NDEFINITELY IF  PROPERLY MAI NTAI NED.
&M REQUI REMENTS | NCLUDE REGRADI NG, REVEGETATI ON, AND MAI NTENANCE OF CRACKS OCCURRI NG | N THE COVER FROM

CLI MATI C STRESS OR BURROWN NG ANI VALS.  PCST- CLOSURE NAI NTENANCE OF THE CAP MUST OCCUR PERPETUALLY TO ENSURE
ITS INTEGRITY. TH S METHOD REDUCES CANCER RI SK TO 10- 6.

ALTERNATI VES EXCEED REQUI REMENT
ALTERNATI VE 3A - ON SI TE | NCI NERATI ON

TH S ALTERNATI VE | NCLUDES THE REMOVAL CF CONTAM NATED SO L TO DETECTABLE LEVELS AND TREATMENT | N AN ONSI TE

I NCI NERATOR. | NCI NERATCR ASH, | F DETERM NED TO BE NONHAZARDOUS THROUGH EP TOXI G TY TESTING WLL BE USED AS
BACKFI LL. TO MEET THE ALTERNATI VE OBJECTI VES, AN ESTI MATED 99, 680 CY OF SO L AND SEWERLI NES MJUST BE REMOVED
AND | NCI NERATED FROM THE THREE AREAS OF CONCERN. THE CONTAM NATED SO LS UNDERLYI NG THE SEWERLINES WLL BE
REMOVED TO A DEPTH NECESSARY TO ACHI EVE COWPLETE REMOVAL OF NI TROAROVATI CS CONTAM NATI ON. REDUCES CANCER

RI SK TO LESS THAN 10- 6.

ALTERNATI VE 3B - ONSI TE LANDFI LL

UNDER THI S ALTERNATI VE, APPROXI MATELY 99, 680 CY OF CONTAM NATED SO L WLL BE EXCAVATED AND DI SPCSED CF I N AN
ONSI TE LANDFI LL CONSTRUCTED TO RCRA STANDARDS. THE REACTI VE SEWERLI NE MATERI ALS MJUST BE FLASHED BEFCRE
PLACEMENT I N THE ONSI TE LANDFI LL. REDUCES CANCER RI SK TO 10-6. THE FACILITY WLL REQU RE Sl GNI FI CANT CG&M
PERPETUALLY AFTER CLOSURE. PERFORVANCE, RELI ABILITY, | MPLEMENTABILITY AND TECHNI CAL FEASI BI LI TY ARE THE SAME
AS THE 2B ALTERNATI VES.

ALTERNATI VE 3C - MULTI MEDI A CAP

TH S ALTERNATI VE | NVOLVES THE PLACEMENT OF A MULTI MEDI A CAP OVER ALL AREAS WHERE THE SURFI Cl AL SO L EXCEEDS



NONDETECTABLE LEVELS. USING TH S CRI TERI ON, AN ESTI MATED 69, 811 SQ YD (I.E., 14.4 ACRES) MJUST BE CAPPED IN
THE TNT MANUFACTURI NG AREA AND BURNI NG GROUNDS AREA. THE | NDUSTRI AL SEVEERLI NES ARE NOT ADDRESSED UNDER THE
3C ALTERNATI VE. PERFORVANCE, RELIABILITY, | MPLEMENTABILITY AND TECHNI CAL FEASIBILITY ARE THE SAME AS THE 2C
ALTERNATI VES.

CERCLA REQUI REMENTS
ALTERNATI VE 4A ALTERNATI VE

TH S ALTERNATI VE | NVOLVES THE I N SI TU FLAM NG OF THE REACTI VE TNT RESI DUE ON THE SURFACE OF THE BURNI NG
GROUNDS AREA FOLLOWED BY THE | NSTALLATION OF 2 FT. SO L COVER OVER AREAS W TH GREATER THAN 50 PPM TOTAL

NI TROARQOVATI CS CONTAM NATION.  THE SAME CRITERIA WLL BE USED TO CAP AREAS | N THE TNT MANUFACTURI NG AREA. A
TOTAL OF APPROXI MATELY 15,194 CY OF SO L WLL BE USED FCR THE CAPS. ASBESTCS AND RUBBLE WLL BE DI SPOSED COF
I'N AN OFFSI TE LANDFI LL. REACTI VE SEWERLI NES W LL BE EXCAVATED, FLASHED, AND BACKFI LLED | NTO THE TRENCHES QUT
OF VH CH THEY CAVE. ALL CONTAM NATED SO L AT THE SURFACE EXCEEDI NG 50 PPM WLL BE COVERED. TH' S ACTI ON WLL
I N\VOLVE APPROXI MATELY 680 CY OF SO L.

THE USEFUL LI FE OF THI S ALTERNATI VE | S BASED LARCELY ON ADEQUATE MAI NTENANCE OF THE CAPS. TH S ALTERNATI VE
ELI M NATES EXPCSURE TO CONTAM NANTS AND ENDANGERMENT TO PUBLI C HEALTH

NO- ACTI ON ALTERNATI VE
ALTERNATI VE 5A - NO ACTI ON

UNDER ALTERNATI VE 5A, NO REMEDI AL ACTI ONS WLL BE | MPLEMENTED AT THE THREE AREAS OF CONCERN. HOWEVER, A

MONI TORI NG PROGRAM W LL BE | MPLEMENTED TO PROVI DE | NFORVATI ON ON THE EXTENT OF CONTAM NATI ON AS A FUNCTI ON OF
TIME. THE MONI TORI NG PROGRAM | NCLUDES ANNUAL SAMPLI NG AND ANALYSI S OF GROUND WATER WELLS (12), SEEPS (3),
AND SURFACE WATERS (2) I N THE TNT MANUFACTURI NG AREA; SAMPLI NG AND ANALYSI S OF GROUND WATER VELLS (6) AND
SURFACE WATER STATIONS (4) IN THE BURNI NG GROUNDS AREA; AND, MONI TORI NG OF THE GROUND WATER WELLS ALONG THE

| NDUSTRI AL SEVERLI NES (5) .

TH S ALTERNATI VE DCES NOT REDUCE OR ELI M NATE ANY OF THE | MPACTS RESULTI NG FROM SI TE CONTAM NANTS. THE
SAMPLI NG OF SURFACE AND GROUND WATERS W LL BE FROM EXI STI NG SAMPLE STATI ONS AND WELLS, SO THAT NO
CONSTRUCTI ON | S NECESSARY.  UNACCEPTABLE EXPOSURE LIM TS TO Nl TROAROVATI CS W LL EXI ST.

#CEL
CONSI STENCY W TH OTHER ENVI RONVENTAL LAWS

ALTERNATI VES WERE EXAM NED I N LI GAT OF APPLI CABLE OR RELEVANT AND APPROPRI ATE FEDERAL, STATE AND LOCAL
ENVI RONMVENTAL PROCGRAM REQUI REMENTS AND I N LI GHT OF ALL CERCLA REQUI REMENTS.

THE REMEDI AL ACTI ONS PROPCSED W LL BE COCRDI NATED W TH THE STATE TO ENSURE THAT THE WATER AND Al R QUALI TY
WLL MEET ALL APPLI CABLE STANDARDS.

PREFERENCE FOR PERVANENT SCLUTI ONS AND ALTERNATI VE TREATMENT

THE ALTERNATI VES EVALUATED FOR THE SI TE | NCLUDED A RANGE OF ALTERNATI VES FROM NO ACTI ON ( ALTERNATI VE 5A) TO
COVPLETE ELI M NATI ON OF THE WASTE THROUGH ON- SI TE | NCI NERATI ON ( ALTERNATI VE 3A). | N EVALUATI NG THESE
ALTERNATI VES A PREFERENCE WAS G VEN TO CONSI DERI NG TREATMENT ALTERNATI VES WH CH PROVI DED FOR A REDUCTI ON I N
THE TOXIA TY, MOBILITY OR VOLUME OF THE WASTE. BEYOND | NCI NERATI ON AN ALTERNATI VE TECHNOLOGY WH CH REDUCES
THE TOXICI TY AND VOLUME OF THE NI TROAROVATI C WASTES AT THE SI TE | S FLASH NG FLAM NG OF THE WASTES. WH LE
TH' S PROCESS WLL NOT BE DONE TO A LEVEL WH CH PERVANENTLY ELI M NATES WASTES AT THE SITE, I T WLL REDUCE
LEVELS OF NI TROAROVATI CS BELOW A 10-6 CANCER R SK LEVEL AND | S THEREFCORE PROTECTI VE OF PUBLI C HEALTH.
FURTHERMORE, | T IS APPROXI MATELY 25 TI MES MORE ECONOM CAL | N PRESENT WORTH COSTS THAN COMPLETE REDUCTI ON
THROUGH | NCI NERATI ON. THEREFORE, I T IS CQUR BELI EF THAT THE FLASH NG FLAM NG OPTI ON FOLLOAED BY A SO L COVER
PROVI DES A PERVANENT SOLUTI ON TO THE MAXI MUM EXTENT PRACTI CABLE.

#RA
RECOMVENDED ALTERNATI VE

SECTI ON 300. 68(J) OF THE NATI ONAL CONTI NGENCY PLAN (NCP) STATES THAT THE APPROPRI ATE EXTENT OF REMEDY SHALL
BE DETERM NED BY THE LEAD AGENCY' S SELECTI ON OF A REMEDI AL ALTERNATI VE WH CH THE AGENCY DETERM NES IS
COST- EFFECTI VE (I . E., THE LOAEST COST ALTERNATI VE THAT | S TECHNI CALLY FEASI BLE AND RELI ABLE AND VWH CH
EFFECTI VELY M TlI GATES AND M NI M ZES DAMAGE TO AND PROVI DES ADEQUATE PROTECTI ON OF PUBLI C HEALTH, WELFARE AND
THE ENVI RONMVENT) . | N SELECTI NG A REMEDI AL ALTERNATI VE, EPA MUST CONSI DER ALL ENVI RONMVENTAL LAWS THAT ARE



APPLI CABLE. BASED ON THE EVALUATI ON OF THE COST EFFECTI VENESS OF EACH PROPCSED ALTERNATI VE, THE ANALYSI S
CONTAI NED ABOVE AND THE COMVENTS RECEI VED FROM THE PUBLI C AND THE WEST VI RG NI A DEPARTMENT OF NATURAL
RESOURCES (W/DNR) WE RECOMMVEND THE FOLLOW NG REMEDI AL ALTERNATI VE FOR THE THREE SOURCE AREAS:

ALTERNATI VE 4A

1. IN SITU FLAM NG OF THE REACTI VE TNT RESI DUE ON THE SURFACE CF THE BURNI NG GROUNDS AREA FOLLOWED BY THE
I NSTALLATION OF A 2 FT. SO L COVER (1.5 FT. CLAY AND 5 FT. SO L) OVER AREAS W TH GREATER THAN 50 PPM TOTAL
NI TROARQVATI CS CONTAM NATI ON.

2. INSTALLATION OF A 2 FT. SO L COVER OVER AREAS I N THE TNT MANUFACTURI NG AREA W TH GREATER THAN 50 PPM TOTAL
NI TROARQOVATI CS CONTAM NATI ON.

3. ASBESTOS FROM THE BURNI NG GRCUNDS AREA WLL BE DI SPOSED CF IN AN OFFSITE FACILITY WH CH WLL BE | DENTI FI ED
DURI NG DESI GN. TRANSPORTATI ON OF THI S MATERIAL WLL BE I N COVERED TRUCKS USI NG LOCAL ROADS.

4. REACTI VE SEVERLI NES W LL BE EXCAVATED, FLASHED, AND BACKFI LLED I N THE TRENCHES FROM VWH CH THEY WERE
REMOVED. ALL CONTAM NATED SO L EXCEEDI NG 50 PPM AT THE SURFACE W LL BE COVERED TO ACH EVE THE 10-6 Rl SK
LEVEL. THE SEWERLI NE W LL BE RENDERED UNREACTI VE BY FLASHI NG AND BURI ED DEEPER THAN 2 FT. BELOW GROUND
SURFACE.

5. A HEALTH AND SAFETY PLAN WLL BE | MPLEMENTED FCR ALL ACTI VI TI ES DESCRIBED | N THE ROD. DURI NG EXCAVATI ON,
FLASH NG AND CONSTRUCTI ON ACTIVI TIES, AIR MONI TORI NG WLL BE CONDUCTED TO ENSURE THE SAFETY OF THE ONSI TE
WORKERS AS WELL AS TO PROTECT THE RESI DENTS AND W LDLI FE LI VI NG NEARBY THE CONSTRUCTI ON AREAS.

6. A WETLAND ASSESSMENT W LL BE PERFORMED, BEFCORE CONSTRUCTI ON ACTI VI TIES, TO ESTABLI SH THE POTENTI AL

EXI STENCE OF WETLANDS | N THE AREAS WHERE REMEDI AL ACTI ONS ARE TO BE TAKEN. | T IS CURRENTLY ANTI Cl PATED THAT
TH' S ASSESSMENT W LL BE ACCOWMPLI SHED DURI NG A ONE DAY WALK THROUGH BY AN EXPERI ENCED Bl OLOG ST/ WETLANDS
ECOLCA ST.

#OM
OPERATI ON AND VAl NTENANCE

OPERATI ON AND MAI NTENANCE (O'M AT THE SI TE UNDER THI' S FI RST OPERABLE UNIT WLL CGONSI ST O PERI ODI C CHECKS
AND REPAI RS, AS NECESSARY TO MAI NTAIN THE SO L CAP AND VECETATI VE COVER AT EACH SOURCE AREA. POST- CLOSURE
GROUNDWATER MONI TORI NG CONSI STENT W TH RCRA REQUI REMENTS MUST ALSO BE CONDUCTED. A GROUNDWATER MONI TORI NG
PLAN FOR SUCH WLL BE DEVELOPED DURI NG DESI G\

THE CURRENT DEED RESTRI CTI ONS ESTABLI SHED WHEN THE PROPERTY WAS TRANSFERRED FROM THE DA TO THE STATE M Tl GATE
AGAI NST THE PRI VATE USE OF THE MCCLI NTI C W LDLI FE STATI ON FOR DEVELOPMENT AND CONSEQUENTLY THE STATE COF WEST

VI RG NI A HAS THE | NCENTI VE AND AUTHORI TY TO MAI NTAIN THE LAND IN THIS USE.  WH LE NOT CRITI CAL TO THE SUCCESS
OF THE SELECTED REMEDY, STRENGTHENI NG THE DEED RESTRI CTlI ONS SHOULD BE CONSI DERED | N THE FUTURE TO ASSURE THAT
ANY SUBSEQUENT AGREEMENT BETWEEN DA AND THE STATE WLL NOT ALTER THE CURRENT RESTRAI NTS SCENARI O THE DA

| TSELF CR BY AGREEMENT W TH THE STATE OF WEST VIRG NNIA WLL ENSURE THAT O M AT THE SITE WLL BE ACCOWPLI SHED.

EVALUATI ON OF ALTERNATI VES NOT SELECTED

A SUMVARY OF THE DETAI LED TECHNI CAL, ENVI RONMENTAL, | NSTI TUTI ONAL, PUBLI C HEALTH, AND COST EVALUATIONS IS
PRESENTED FOR EACH AREA OF CONCERN IN TABLE 5.

SELECTI ON OF A REMEDI AL ALTERNATI VE | S SPECI FIED IN SEC. 300.68(1) (1) OF THE NCP, WH CH STATES:

EXCEPT AS PROVIDED I N SEC. 300.68(1)(5), TH S WLL REQU RE
SELECTI ON OF A REMEDY THAT ATTAI NS OR EXCEEDS APPLI CABLE OR
RELEVANT AND APPRCPRI ATE FEDERAL PUBLI C HEALTH AND ENVI RONMENTAL
REQUI REMENTS THAT HAVE BEEN | DENTI FI ED FOR THE SPECI FI C SI TE.

FEDERAL AND STATE PUBLI C HEALTH AND ENVI RONMVENTAL REQUI REMENTS ARE | DENTIFIED I N TABLE 6. ALL OF THE
ALTERNATI VES, EXCEPT THE NO ACTI ON 5A ALTERNATI VE, MEET OR EXCEED THESE REQUI REMENTS.

ALL ALTERNATI VES FOR EACH OF THREE AREAS, EXCEPT THE NO ACTI ON 5A ALTERNATI VE, MEET OR EXCEED THE REMEDI AL
ACTI ON CRI TERI A AND OBJECTI VES ESTABLI SHED BY THE ENDANGERMENT ASSESSMENT. THESE CRI TERI A AND CBJECTI VES ARE
TGO



1. REMOVE OR RENDER UNREACTI VE ALL REACTI VE WASTES, AND

2. REMOVE OR COVER THE UPPER 2 FT. OF SO L I F TOTAL
NI TROARQOVATI C CONTAM NATI ON EXCEEDS 50 PPM TO ACH EVE
LESS THAN 10-6 | NDI VI DUAL LI FETI ME CANCER Rl SK.

ENVI RONVENTAL AND PUBLI C HEALTH | MPACTS OF NI TROAROVATI C CONTAM NATI ON ARE ELI M NATED OR M NI M ZED TO
ACCEPTABLE LEVELS BY | MPLEMENTATI ON OF THESE ALTERNATI VES. AN ONSI TE LANDFI LL OR MJULTI MEDI A CAP WLL REQU RE
LONG TERM MONI TORI NG AND VAl NTENANCE.  THE GENERAL | MPETUS FOR | NSTALLI NG A LANDFI LL OR MULTI MEDI A CAP,

DESI GNED TO MEET RCRA STANDARDS, |'S TO PREVENT GROUND WATER CONTAM NATI ON.  AS NOTED ON PACES 27 AND 28,
GROUND WATER BENEATH THE SOURCE AREAS AT W/OW ARE EI THER NOT A PROBLEM ( TNT MANUFACTURI NG AREA) OR ARE
UNAFFECTED ( BURNI NG GROUNDS AREA). THI' S STANDARD, THEREFORE, DOES NOT PROVI DE THE BASI S TO JUSTI FY THE EXTRA
EXPENSE REQUI RED TO | MPLEMENT THESE ALTERNATI VES. NONE OF THE ALTERNATI VES, EXCEPT NO ACTI ON 5A ALTERNATI VE,
WLL HAVE A SI GNI FI CANT ADVERSE EFFECT ON THE CONTI NUED USE OF THE SITE AS A WLDLI FE PRESERVE. ADDI TlI ONAL
LAND USE RESTRI CTI ONS W LL PROBABLY BE REQUI RED FOR THE AREAS CONTAI NI NG AN ONSI TE LANDFI LL OR MULTI MEDI A
CAPPED CONTAM NATED SO L TO PROTECT THE | NTEGRI TY OF THESE STRUCTURES. EXI STING W LDLI FE STATI ON LAND USE
RESTRI CTI ONS ARE ADEQUATE TO PROTECT THE | NTEGRI TY OF THE 4A ALTERNATIVE SO L COVER - NO ADDI TI ONAL

RESTRI CTI ONS ARE REQUI RED. THESE RESTRI CTI ONS W LL NOT AFFECT THE OPERATI ON OF MCCLI NTI C W LDLI FE STATI ON, AS
THE AFFECTED AREAS REPRESENT LESS THAN 0.3 PERCENT OF THE STATION S LAND.

ALTERNATI VE 4A, THE SO L COVER, |S THE LEAST COSTLY ALTERNATI VE ( ACH EVI NG RESPONSE OBJECTI VES) AT A
PRESENT- WORTH COST OF $642, 000 FOR THE TNT MANUFACTURI NG AREA AND $342, 000 FOR THE BURNI NG GROUNDS AREA.
TH' S ALTERNATI VE ACHI EVES THE RESPONSE CBJECTI VES OF PROTECTI NG AGAI NST DI RECT CONTACT AND M NI M ZI NG
EXPOSURE PATHWAYS. THE CANCER RISK I'S REDUCED TO THE 10-6 RI SK LEVEL. ALTERNATI VE 1B1, 3A AND 3B CQULD
REDUCE THI S POTENTI AL TO BELOW THE 10-6 RI SK LEVEL, BUT AT COSTS BETWEEN 5 AND 25 TI MES GREATER THE
EXPOSURE PATHWAYS COULD BE ENTI RELY ELI M NATED, ASSUM NG THAT ALL CONTAM NATI ON | S REMOVED, THROUGH

| MPLEMENTATI ON OF THEI R ALTERNATI VE; HOMEVER, SI NCE DI RECT HUVAN CONTACT | S THE ONLY ENDANGERMENT PATHWAY,
THE SO L COVER ( ALTERNATI VE 4A) ADEQUATELY PROVI DES TH S PROTECTI ON

IN ALL CASES, THE TECHNOLOGA ES | NVOLVED | N THE ALTERNATI VES ARE TECHNI CALLY ACCEPTABLE AND PROVEN, AND NO
ALTERNATI VE OFFERS A SI GNI FI CANT TECHNI CAL ADVANTAGE TO ACHI EVE RESPONSE OBJECTI VES OR AN ADVANTAGE BASED ON
SPECI FI C SI TE CONDI TI ON AT WOW  ALTERNATI VE 4A DOES REQUI RE LONG TERM CARE TO MAI NTAIN THE I NTEGRITY OF THE
COVER  PERI CDI C GROUNDWATER MONI TORI NG W LL ALSO BE REQUI RED AFTER | MPLEMENTATI ON.

THE LEAST COSTLY ALTERNATI VE FOR THE | NDUSTRI AL SEWERLI NES | S ALTERNATI VE 4A, VWH CH CONSI ST OF BURNI NG THE
SEWERLI NES AND THEN BACKFI LLI NG THE AREA. TH S ALTERNATI VE MEETS THE CBJECTI VES OF ELI M NATI NG THE
REACTIVITY OF THE SEVERLI NES AND PROTECTI NG HUMAN RECEPTORS FROM THE EXPCSURE.  ALTERNATI VE 2A COSTS

$1, 306, 000, AN | NCREASE JUST LESS THAN TW CE THAT OF ALTERNATI VE 4A. BOTH ALTERNATI VES ARE COVPARABLE | N ALL
OTHER AREAS EVALUATED.

THE | MPLEMENTATI ON, HOANEVER, COF AN ONSI TE | NCI NERATOR FOCR A SMALL VOLUME AREA IS NOT AS PRACTI CAL OR VI ABLE
AN ALTERNATI VE AS FOR LARCER SITES. IN ADDITION, A SENSITIVITY ANALYSI S DI SCUSSI ON HAS DEMONSTRATED THE
EXTREME VARI ATI ON OF COST OF THI S ALTERNATI VE W TH SLI GHT CHANGES IN QUANTI TY. THEREFORE, ANY | NCREASE | N
ESTI MATED VOLUME OF CONTAM NATED SEVERLI NES WOULD S| GNI FI CANTLY | NCREASE COST.  FOR THE FLASH NG ONSI TE
LANDFI LL ALTERNATI VE, | T WOULD COST APPROXI MATELY 4 TI MES MORE TO EXCEED THE STANDARD. FOR ONSI TE

I NCI NERATI ON ALTERNATI VE, EXCEEDI NG STANDARDS COULD COST 10 TI MES MORE. BECAUSE OF THE SI GNI FI CANT

DI FFERENTI AL | N COST AND LACK OF ADEQUATE QUANTI FI CATI ON OF THE EXTENT CF SO L CONTAM NATI ON BELOW THE
SEWERLI NES, EXCEEDI NG STANDARDS | N THESE ALTERNATI VES IS DI FFI CULT TO JUSTI FY.

#TNVA
TABLES, MEMORANDA, ATTACHMENTS



#RS
RESPONSI VENESS SUMVARY
VEST VI RG NI A ORDNANCE WORKS

1. OVERVI EW

TO EXPEDI TE CLEANUP ACTIVITIES, THE WEST VIRA Nl A CRDNANCE WORKS REMEDI AL | NVESTI GATI OV FEASI Bl LI TY STUDY
(RI/FS) HAS BEEN DI VI DED | NTO TWD OPERABLE UNITS. THE FI RST OPERABLE UNI T CONSI STS OF THE TNT NMANUFACTURI NG
AREA, BURNI NG GROUNDS AND | NDUSTRI AL SEVERLI NES. THE REMEDI AL ALTERNATI VE RECOMVENDED BY THE ARMY FOR THE
FI RST OPERABLE UNI'T BASED ON RESULTS OF DETAI LED FEASI BI LI TY STUDY ANALYSES | NCLUDES: (1) FLAM NG THE
REACTI VE TNT PI ECES I N PLACE ON THE SURFACE OF THE BURNI NG GROUNDS AREA; (2) PROVIDING A SO L COVER OVER
CONTAM NATED SO LS AT THE TNT MANUFACTURI NG AREA AND BURNI NG GROUNDS AREA; (3) EXCAVATING | NDUSTRI AL
SEWERLI NES, FLASHI NG THE | NDUSTRI AL SEVERLI NES TO DESTROY THE CONTAM NATI ON, AND REPLACI NG THE FLASHED
MATERI AL | N THE EXCAVATED TRENCH, AND (4) TRANSPORTI NG ASBESTOS TO AN CFFSI TE LOCAL SANI TARY  LANDFILL FOR
DI SPCSAL.

TH S ALTERNATI VE WLL ACH EVE THE REMEDI AL RESPONSE CBJECTI VES UPON | MPLEMENTATI ON.  THE ALTERNATI VE | S
RECOMENDED TO (1) MEET ALL CRI TERI A AND REQUI REMENTS ESTABLI SHED | N THE ENDANGERMENT ASSESSMENT; (2)
PREVENT S| GNI FI CANT ADVERSE | MPACTS TO THE ENVI RONMVENT CAUSED BY PRCOLONGED ONSI TE | NCI NERATI ON AND ( 3)
PROVI DE VI ABLE, COST EFFECTI VE REMEDI ATI ON | N ACCORDANCE W TH THE NATI ONAL CONTI NGENCY PLAN.

BASED ON THE COMMENTS RECElI VED AT THE NOVEMBER 13, 1986 COMMUNI TY MEETI NG AND THE FACT THAT NO WRI TTEN
COMMENTS WERE RECEI VED DURI NG THE PUBLI C COMMENT PERI OD, THERE SEEMS TO BE NO CBJECTI ON TO THE RECOMVENDED
ALTERNATI VE AS DESCRI BED ABOVE.

2. BACKGROUND ON COMMUNI TY | NVOLVEMENT AND CONCERNS

COMMUNI TY | NTEREST I N THE FORVER VEST VI RG NI A CRDNANCE WORKS DATES BACK TO 1984, WHEN THE ARMY COMPLETED A
RECORDS SEARCH | NTO PAST OPERATI ONS OF THE FORVER VWAOW NOW THE MCCLI NTI C W LDLI FE STATI ON.  CONCERNS W TH
GROUNDWATER QUALI TY EXI ST BECAUSE THERE ARE RESI DENTS LI VI NG NEAR THE | NDUSTRI AL AREA OF THE FORMER ORDNANCE
WORKS. HOWNEVER, GROUNDWATER IN THE TNT MANUFACTURI NG AREA DOES NOT FLOW TOMRDS THE RESI DENTI AL VEELLS AND
SAMPLI NG OF ALL AREA RESI DENTI AL WELLS | NDI CATED THAT DRI NKI NG WATER CRI TERI A HAVE NOT BEEN EXCEEDED.

CONGRESSVMAN W SE' S OFFI CE HAS REQUESTED AND RECEI VED PERI ODI C UPDATES FROM THE ARMY ON THE ENVI RONMENTAL WORK
BEI NG CONDUCTED AT THE SI TE.

3. SUMWARY COF PUBLI C COMVENTS RECEI VED DURI NG PUBLI C MEETI NG
A VELLS

1. CONCERNS WERE EXPRESSED ON DRI LLI NG NEW WELLS | NTO A CONTAM NATED AREA AND WOULD A BAN BE PLACED ON
DRI LLI NG NEW WELLS?

ARMY RESPONSE: THE FI RST OPERABLE UNIT | S LOCATED ON MCCLI NTI C W LDLI FE STATI ON. GROUNDWATER USE | S ALREADY
RESTRI CTED ON MCCLI NTI C. MCCLI NTI C CAN ONLY BE USED FOR | TS CURRENT USE AS A WLDLI FE STATION R THE LAND
REVERTS BACK TO THE FEDERAL GOVERNMENT. | TS USE CANNOT CHANGE, IT'S I N THE DEED.

2. VWHAT | F CONGRESS CHANGES THE LAW SO MCCLINTI C COULD BE USED FOR OTHER PURPCSES AND THE BAN WAS LI FTED,
FROM A SCI ENTI FI C VI EAWPO NT, WOULD YOU RECOMVEND A BAN SO THERE WOULD BE NO DRI LLING INTO THE MAIN  AQUI FER?

EPA/ ARMY RESPONSE:  THE STUDY WOULD HAVE TO BE REDONE; YOU VE CHANGED THE LAND USE. CRI TERI A AND OBJECTI VES
DEVELOPED WERE BASED ON CURRENT LAND USE OF MCCLINTIC. | F LAND USE CHANGES, THEN THE POTENTI AL
ALTERNATI VES CHANGE BASED ON THE STUDY PERFORMED AT THAT TI ME.

3. IS THERE ANYWHERE | N THE U. S. WHERE THE METHOD OF COVERI NG AND LEAVI NG | N PLACE CARCI NOGENI C MATERIALS | S
DONE WHERE I T | S PERM SSI BLE TO DRILL WELLS | NTO THE AQUI FER?

ARMY CONTRACTOR RESPONSE:  YES. THERE |S A SUPERFUND SI TE IN FLORI DA W TH VARI OQUS CONTAM NANTS THAT HAVE
BEEN LEFT I N PLACE WTH AN | MPERVEABLE CAP AND THERE | S A GROUNDWATER BARRI ER | N THE UPPER AQUI FER. THERE ARE
NEARBY RESI DENTI AL VELLS AND NO BAN ON DRILLING  MONI TORI NG VELLS HAVE BEEN | NSTALLED AND ARE BEI NG

MONI TORED.

4. ARE THERE ANY WELLS ON MCCLI NTI C AND HAVE THEY BEEN TESTED TO ASSURE NO LEACH NG HAS OCCURRED AND W LL



THESE WELLS BE CAPPED?

ARMY RESPONSE: THERE ARE TWDO WELLS ON MCCLINTIC. THERE IS ONE WELL WE USED AS THE DRI LL WATER SUPPLY; THE
DOGHOUSE WELL, AND THAT HAS NO CONTAM NATION IN I T. WE USED THAT WELL I N THE DRI LLI NG PROCESS AND WE
ANALYZED THE WATER AND THERE' S NO CONTAM NATION IN IT. AS FAR AS THE FI RST OPERABLE UNIT WH CH WE' RE

DI SCUSSI NG TONI GHT, GROUNDWATER | N THE TNT MANUFACTURI NG AREA DCES NOT FLOW TO THE RESI DENTI AL WELLS AND | S
NOT A PRCBLEM  GROUNDWATER |'S NOT' CONTAM NATED I N THE BURNI NG GROUNDS AREA. | N REGARD TO CAPPI NG THE WELLS,
THEY ARE NOT I N THE AREAS WE RE REPORTI NG ON TONI GHT. THE GROUNDWATER DCES NOT FLOW I N THAT DI RECTI ON.

B. RESTORATI ON CLEANUP

1. 1S THE CLEANUP STANDARD (10-6), SITE SPECIFIC OR | S THE SAME STANDARD APPLI ED AT OTHER SI TES? WOULD
ANOTHER SI TE HAVE H GHER CONCENTRATI ON VALUES OR EXPCSURE RI SKS? WOULD COST GUIDE THE CHO CE FOR  CLEANUP?

EPA RESPONSE: WHEN ANALYZI NG SI TES, WE TRY TO ENSURE CLEANUP LEVELS GET TO THAT RI SK LEVEL (10-6). IT 1S
CONCEI VABLE THAT I N SOVE | NSTANCES THERE W LL BE CERTAI N CHARACTERI STICS OF THE SI TE WHERE WE W LL NOT BE
ABLE TO ACH EVE THAT STANDARD BECAUSE I T |I'S TECHNI CALLY | MPRACTI CABLE OR THE COST IS SO PRCHI BI TIVE THAT I T'S
NOT APPLI CABLE.

ARMY RESPONSE: WE' RE DEVELOPI NG CRI TERI A FOR THE SECOND OPERABLE UNI T TAKI NG | NTO ACCOUNT DI FFERENCES
BETWEEN LAND USE ON AND CFF MCCLI NTIC.  HOW YQU COVE | NTO CONTACT W TH CONTAM NANTS | S VERY SI TE SPEC FI C.

WE ARE DO NG ENDANGERMENT ASSESSMENTS W TH THE SAME GCOAL, 10-6, FOR THE OTHER AREAS OF THE SITE. IT S

CONCEI VABLE A DI FFERENT CONCENTRATI ON OF NI TROAROVATI CS COULD BE DEVELCPED.

CONCENTRATI ON DI FFERENCES WOULD BE DEPENDENT UPON THE LAND USE, THE CONTAM NANT TRANSPORT PATHWAYS AND THE
POTENTI AL RECEPTORS.

2. |F THE ARW USES CAPPI NG FOR THE FI RST OPERABLE UNIT, WLL THE ARMW USE THE SAME TECHNOLOGY FOR THE SECOND
OPERABLE UNI T?

ARMY RESPONSE: THE SECOND COPERABLE UNI T CONCERNS | NCLUDE SURFACE WATERS AND GROUNDWATER, SO THERE M GHT BE
DI FFERENT ACTI ON LEVELS ASSOCI ATED W TH THESE AREAS. THERE ARE DI FFERENT PATHWAYS IN THE SECOND  CPERABLE
UNIT. [IN THE FI RST OPERABLE UNI T WE ARE CONCERNED ABOUT | NGESTI ON OF GAVE ANI MALS AND CONTACT W TH THE SKI N.
3. WHAT DCES THE ARMY PLAN TO DO ABOUT THE GROUNDWATER?

ARMY RESPONSE: THAT STUDY WLL BE COMPLETED I N SI X MONTHS. TONI GHT WE' RE TALKI NG ABOUT THE SOURCE AREAS.

4. VWHAT TI ME SCHEDULE WLL THE WORK BE PERFORMED UNDER?

ARMY RESPONSE: FROM THE TI ME A RECORD OF DECI SION IS SI GNED, WE RE EXPECTI NG THAT | N JANUARY, PRCBABLY THREE
MONTHS TO GET A CONTRACTOR ON BQOARD, AND WE COULD START FI ELD WORK SOMETI ME | N THE SUMVER.  THE ACTI ONS WLL
TAKE ABOUT ONE YEAR TO COWPLETE.

5. WHERE WLL THE DI RT COVE FROWP

ARWY RESPONSE: WE THI NK THERE |'S SUI TABLE SO L AVAI LABLE ON MCCLINTI C.  THE AREAS TO BE CAPPED ARE A TOTAL
OF APPROXI MATELY THREE ACRES.

C. CONTAM NANTS/ CONTAM NATI ON
1. WHAT TYPES OF CANCER ARE CAUSED BY TNT AND | TS BY- PRODUCTS?

ARMY RESPONSE: | DON T KNOW THE 10-6 |'S ONE ADDI TI ONAL OCCURRENCE CF CANCER OF ANY TYPE IN ONE M LLI ON
PEOPLE WTH A LI FETI ME EXPOSURE.

2. ARE TNT AND I TS BY- PRODUCTS Bl CDEGRADABLE?
ARMY RESPONSE:  YES. IT IS A SLONPROCESS THOUGH.
3. HAVE PCOLLUTANTS REACHED RESI DENTI AL WELLS?

ARMY RESPONSE: WE HAVE SAMPLED RESI DENTI AL WELLS OFF MCCLINTI C  AND HAVE NOT FOUND CONTAM NATI ON | N THEM



4. ARE THERE CONTAM NANTS I N THE GROUNDWATER AT THE RED WATER RESERVA R? AT THE TNT AREA?

ARMY RESPONSE: YES, THERE |'S CONTAM NATI ON | N THE SHALLOW AQUI FER  WE DON T BELI EVE THE DEEP AQU FER | S
CONTAM NATED.

D. COSTS

1. WHAT ARE THE COSTS OF THE STUDI ES?

ARWY RESPONSE: WE VE SPENT FOR THE RI/FS APPROXI MATELY $1.7 M LLI ON

2. CAN YQU BREAK THE $1.7 M LLION I NTO PORTI ONS FOR EACH OPERABLE UN T?

ARMY RESPONSE: NOT RI GHT CFF- HAND.

3. WLL YOU SPEND ANOTHER $1.7 M LLI ON ON THE SECOND COPERABLE UNI T?

ARMY RESPONSE: THE SECOND OPERABLE UNIT IS | NCLUDED IN THE $1.7 M LLI ON.

4. RENMAI NI NG PUBLI C CONCERNS

THE FEASI BI LI TY STUDY ON THE SECOND CPERABLE UNI T WLL BE COWPLETE SI X MONTHS FOLLON NG THE FS ON THE FI RST
OPERABLE UNIT. G TI ZENS ARE CONCERNED ABOUT THEI R GROUNDWATER AND WHAT COULD HAPPEN I N THE SI X MONTHS.
ALSO, A QUESTI ON WAS ASKED ABQUT FLOCDI NG THAT HAD OCCURRED I N LATE WNTER, EARLY SPRING 1985 IN THE YELLOW

WATER RESERVO R AREA. THI S SAME QUESTI ON HAD BEEN ASKED BY PO NT PLEASANT MAYOR WEDGE AFTER THE COMMUNI TY
MEETI NG FEBRUARY 28, 1986. ATTACHED IS THE RESPONSE SENT TO THE MAYOR, MARCH 18, 1986.



ATTACHVENT A
COMMUNI TY RELATI ONS ACTI VI TI ES CONDUCTED FOR THE FCRVER WOW
COMMUNI TY RELATI ONS CONDUCTED FOR THE FCRVER W/OW TO DATE | NCLUDE THE FOLLOW NG

- PUBLI C MEETI NG HELD TO DI SCUSS UPCOM NG ENVI RONMVENTAL SURVEY (AUGUST 1984).
NEWS RELEASE | SSUED ON THE SURVEY.

- FACT SHEET PREPARED AND DI STRIBUTED ON R REPORT ( FEBRUARY 1986) .
- NEWS RELEASE ON PUBLI C MEETI NG AND RI | SSUED ( FEBRUARY 1986) .
- PUBLI C MEETI NG HELD TO DI SCUSS RI ( FEBRUARY 1986) .

- REMEDI AL | NVESTI GATI ON REPORT PLACED | N PUBLI C REPOSI TORY AT PO NT PLEASANT FOR PUBLI C REVI EW
(APRI L 1986).

- COWUN TY RELATI ONS PLAN UNDER DEVELCPMENT ( OCTOBER 1986) .
- PUBLI C REPOSI TORY SET UP | N CHARLESTON, W/ ( CCTCBER 1986) .

- RI/FS AND ENDANGERVENT ASSESSMENT (EA) SENT TO PUBLI C REPCSI TORY | N CHARLESTON, FS AND EA TO
PO NT PLEASANT PUBLI C REPCS| TORY ( OCTCBER 1986) .

- PUBLI C COWENT PERI CD ( NOVEMBER 3- 24, 1986).
- FACT SHEET ON FI RST COPERABLE UNI T PREPARED AND DI STRI BUTED ( NOVEMBER 1986) .

- PUBLI C MEETI NG TO DI SCUSS FS AT FI RST OPERABLE UNI T ( NOVEMBER 1986) .



STATE OF VWEST VIRG NI A
DEPARTMENT OF NATURAL RESOURCES

MARCH 17, 1987

MR HECTOR ABREU (3HWL2)

U S. ENVI RONVENTAL PROTECTI ON AGENCY
REG ON I 11

841 CHESTNUT BU LDI NG

PH LADELPH A, PENNSYLVANIA 19107

RE: WEST VIRG NI A ORDNANCE
WORKS, MASON COUNTY, W/

DEAR MR ABREU:
THE ENFORCEMENT DECI SI ON DOCUMENT FOR THE ABOVE REFERENCED SI TE
HAS BEEN REVI EWED BY MEMBERS OF My STAFF. | T IS THEI R RECOMVENDATI ON
THAT THE SELECTED REMEDY | S THE PREFERRED OPTI ON.
S| NCERELY,
RONALD R POTESTA

DI RECTCR
RRP/ PHL/ KR

MR TURKELTAUB/ PDY 3921



MARCH 18, 1986

I NSTALLATI ON RESTORATI ON DI VI SI ON

MR JI MW JCE WEDGE
MAYOR

C TY OF PO NT PLEASANT
VEST VIRG NIA 25550

DEAR MR WEDGE:

WE HAVE RECElI VED THE ENCLOSED RESPONSE FROM OUR CONTRACTCR
REGARDI NG THE DRAI NAGE PROBLEM YQU | NFORMED US OF AT THE
FEBRUARY 28, 1986, COWUNI TY MEETING | HOPE THE | NFORVATION | S
HELPFUL TO YQU.

AS | NDI CATED IN H S LETTER, MR KRAUS WOULD BE AVAI LABLE TO
DI SCUSS TH S MATTER FURTHER SHOULD YQU DESI RE A MEETING | F YQU
REQUI RE ADDI TI ONAL | NFORVATI ON, PLEASE DO NOT HESI TATE TO CONTACT
ME AT (301) 671-3618 OR MR ROBERT TURKELTAUB AT (301) 671-3921.

SI NCERELY,

ANDREW W  ANDERSON

CH EF

| NSTALLATI ON RESTORATI ON DI VI SI ON
ENCLOSURE.



ENVI RONMVENTAL  SCl ENCE
AND ENG NEERI NG, | NC.

MARCH 8, 1986
ESE NO. 84-604-0700

COMVANDER

U S. ARW TOXI C AND HAZARDQOUS

MATERI ALS AGENCY

ATTN. AMXTH IR (MR R B. TURKELTAUB)
BLDG E4435

ABERDEEN PROVI NG GROUND, MD 21010-5401

RE: CONTRACT DAAK11-83-D-0007, DELIVERY ORDER 0005
VEST VI RG NI A ORDNANCE WORKS (W/OW ENVI RONMVENTAL SURVEY
FLOODI NG CONDI TI ONS OF FEBRUARY-JUNE 1985 IN THE VI NI TY OF THE
YELLOWN WATER RESERVA R

DEAR MR TURKELTAUB:

THIS IS I N RESPONSE TO THE PUBLI C | NQUI RY RECElI VED DURI NG THE FEBRUARY 27, 1986, PUBLI C MEETI NG FOR THE
ABOVE- REFERENCED SI TE AT PT. PLEASANT, WEST VIRG NIA.  THE I NQUI RY | N\VOLVED THE FLOODI NG WH CH OCCURRED | N
THE VIO NI TY OF THE FORVER YELLOW WATER RESERVAO R DURI NG FEBRUARY THROUGH JUNE 1985.

FOLLON NG A VET FALL, THE WNTER OF 1984-1985 WAS QU TE SEVERE, W TH EXTREME LOW TEMPERATURES OCCURRI NG
THROUGH MOST OF JANUARY 1985. AT THE END OF JANUARY WHEN ESE CONCLUDED THE GROUND WATER SAMPLI NG PROGRAM
APPROXI MATELY 12 | NCHES OF SNOW REMAI NED ON THE GROUND. THE SUBFREEZI NG TEMPERATURES RESULTED | N SUBSTANTI AL
GROUND FREEZE. DURI NG SPRI NG THAW FRCQZEN (AND SATURATED) SO L WLL PRODUCE H GHER- THAN- NORVAL SURFACE
RUNCFF AND VERY LI TTLE, |F ANY, INFILTRATION. TH S PRECEDI NG COVBI NATI ON OF METEOROLOG CAL CONDI TI ONS W LL
FREQUENTLY PRCDUCE FLOGODI NG OR PONDI NG CONDI TI ONS | N LOW AREAS EXHI Bl TI NG POOR DRAI NAGE CHARACTERI STI CS.

BASED ON ESE' S FI ELD PROGRAM I N THE YELLOW RESERVAO R AREA, POCR DRAI NAGE CONDI TI ONS HAVE BEEN OBSERVED.
DURI NG THE ARCH VES SEARCH OF MARCH 1984 AND THE PRE- PLAN OF STUDY SITE VI SIT OF MAY 1984, SEDCGES WERE
OBSERVED GRON NG I N THE AREA. SEDGES ARE A TYPE OF WETLAND PLANT VWH CH TYPI CALLY GROAS | N AREAS OF POCR
DRAI NAGE SUBJECT TO PERI ODI C FLOODI NG

I HAVE ATTACHED FI GURE 2. 3-6 AND TABLE 2.3-3 OF THE WOW REMEDI AL | NVESTI GATI ON REPORT, A NMAP AND

ACCOVPANYI NG DATA DESCRI BI NG THE VARI QUS SO L TYPES PRESENT AT WOW THE SO L TYPE PREDOM NANT | N THE YELLOW
WATER RESERVO R | S THE CH LO SANDY LOAM DESI GNATED CHA. THE CH LO IS CLASSI FI ED AS POCRLY DRAINED AND | S
SLOMY PERVEABLE.

THE NATURE OF THE SO LS IN THE AREA, COUPLED W TH THE PATTERN CF PRECI Pl TATI ON AND RUNCFF WH CH OCCURRED
DURI NG LATE W NTER THROUGH SPRI NG 1985, SEEMS THE LI KELY CAUSE OF THE FLOODI NG OBSERVED | N THE SUBJECT AREA
THE FLOODI NG APPEARS TO BE I N NO WAY RELATED TO THE ESE FI ELD | NVESTI GATI ON.

AS YOU ARE AWARE, THE PHASE || FI ELD PROGRAM | NCLUDES FI ELD TRI PS SCHEDULED FOR MARCH 10-23, 1986, AND APRI L
14-28, 1986. | WLL BE AT THE SI TE DURI NG THESE TI MES AND WOULD APPRECI ATE THE OPPORTUNI TY TO MEET W TH THE
PARTI ES | N\VOLVED WTH TH S PROPERTY.

SI NCERELY,

DAVI D L. KRAUS

TASK MANAGER
DLK: MI

CC. L.J. BILELLO
PRQIECT FI LES.



ATTACHVENT

TABLE 2.3-3. SO L TYPES WTH N THE WOW SI TE

SAL TYPE * SA L DESCR PTI ON
AS ASHTON SI LT LOAM
CHA  CH LO SANDY LCAM
DU DUNCANNON SI LT LOAM
GSA G NAT SILT LOAM
HA HACKERS SILT LCAM
HU HUNTI NGTON SILT LOAM
LA LAKI N LOAMY FI NE SAND
VA MARKLAND SI LTY CLAY LCAM
VE MELVIN SILTY CLAY LOAM
MG MONONGAHELA SI LT LOAM
MO MOSHANNON SI LT LOAM
MJ MUSKI NGUM UPSHUR SI LT LOAM
SC SCl OTOVI LLE SILT LOAM
SE SENECAVI LLE SILT LOAM

SO

uc

UM

VA

VWH

SLCPI NG LAND

UPSHUR CLAY LCAM

UPSHUR- MUSKI NGUM CLAY LOAM

VANDALI A CLAY LOAM

VWHEELI NG FI NE SAND LOAM

* SEE FIGURE 2. 3-6
- = NOT REPORTED

SOURCES:

USSCS, 1961
ESE, 1985.

DRAI NAGE

VELL DRAI NED

POORLY DRAI NED

VELL DRAI NED

POORLY DRAI NED

VELL DRAI NED

VELL DRAI NED

EXCESSI VELY DRAI NED

MODERATELY POORLY

DRAI NED

POCRLY DRAI NED

MODERATELY WELL

DRAI NED

VELL DRAI NED

MODERATELY WELL
DRAI NED

MODERATELY WELL
DRAI NED

VELL DRAI NED

VELL DRAI NED

VELL DRAI NED

PERVEABI LI TY

MODERATE- RAPI D

SLOW

MODERATE

VERY SLOW

MODERATE

MODERATE

RAPI D

SLOW VERY SLOW

MODERATE SLOW

VERY SLOW

SLOW

MODERATE

MODERATE

MODERATE- SLOW

MODERATE- SLOW

SLOW VERY SLOW

SLOW

MODERATE- SLOWV

MODERATE- RAPI D



TABLE 1 SUMVARY OF CONTAM NATI ON STATUS FOR W/OW

ENVI RONVENTAL CONCENTRATI ON
MEDI UM CONTAM NANT DETECTED

TNT MANUFACTURI NG AREA

SA LS NI TROARQVATI CS 3%
LEAD 320 UG G
SURFACE WATER NI TROARQVATI CS 1 UGL

(POND 34 ON\LY)

SEDI MENTS NI TROAROMATI CS 0.4 UG G

GROUND WATER NI TROAROMATI CS 14, 000 UG L
LEAD 20 UG L

BURNI NG GROUNDS AREA

Sa LS NI TROAROMATI CS 2%
LEAD 1,400 UG G
PAHS 100 UG G
FRI ABLE ASBESTCS OBSERVED

SURFACE WATER LEAD 20.5 UG L
ASBESTOS 2.6 X 10(6)

FI BERS/ L

SEDI MENTS LEAD 31 UG G

GROUND WATER UNCONTAM NATED -

| NDUSTRI AL SEVERLI NES

TNT MANUFACTURI NG NI TROAROMATI CS 71%

AREA

ACI DS AREA/ YELLOW NI TROAROMATI CS

WATER RESERVA R 400 UG G

RED WATER RESERVO RS NI TROAROMATI CS 0. 2%

POND 13/ WET WELL
AREA

UNCONTAM NATED



TABLE 1. SUMMARY OF CONTAM NATI ON STATUS
( CONTI NUED, PAGE 2 COF 2)

ENVI RONMVENTAL
MEDI UM

CFFSI TE AREAS

SA LS

SURFACE WATER

SEDI MENTS

GROUND WATER

NOTE:

CONTAM NANT

UNCONTAM NATED

ASBESTCS

UNCONTAM NATED

UNCONTAM NATED

FIBERS/ L = FI BERS PER LI TER

FOR W/OW

MAXI MUM
CONCENTRATI ON
DETECTED

480, 000 FI BERS

PAHS = POLYNUCLEAR AROVATI C HYDROCARBONS
FT2 = SQUARE FEET

UG G = M CROGRAMB PER GRAM
UG L = M CROGRAMS PER LI TER



TABLE 2 LOG OF USGS TEST BORI NG LOCATED EAST CF TNT
MANUFACTURI NG AREA

TEST BORI NG 38- 3- 88
ALTI TUDE OF LAND SURFACE: 610 FT. MsL
SAMPLE LOG BY B.M W LMOTH

QUATERNARY SYSTEM TH CKNESS DEPTH

(FT) (FT)
CLAY, SILTY, MED UM BROMW 4 4
SAND, VERY FI NE- GRAI NED, AND SI LT, 6 10

TRACE OF CLAY, MEDI UM BROMN

SAND, FI NE- GRAI NED, TRACE OF SILT, 2 12
AND CLAY, MEDI UM BROWN

SAND, MEDI UM GRAI NED, TRACE CF 7 19
FI NE- GRAI NED, AND TRACE OF
GRAVEL, FINE, MED UM BROMN

SAND, MEDI UM AND COARSE- GRAI NED, 4 23
MEDI UM BROM, WET

SAND, COARSE- GRAI NED, MEDI UM BROVW,
FLU D 4 27

SAND, COARSE- GRAI NED, MEDI UM BROVW,

VERY FLUI D 30 57
SAND, COARSE- GRAI NED, TRACE OF 30 87

FI NE- GRAI NED AND COARSE- GRAI NED,

MEDI UM BROMWN
GRAVEL, FINE TO MEDI UM 3 90
SAND, MEDI UM GRAI NED, 2 92

MEDI UM GRAYI SH- BROAN
CLAY, BLU SH GRAY, PLASTIC 1 93

GRAVEL, FINE TO COARSE, AND SAND, 7 115
COARSE- GRAI NED, MEDI UM GRAYI SH
BROMN, AND SOME TH N LAYERS OF
CLAY, DARK GRAY, PLASTIC,
STRATI FI ED.

RENVARKS

STATI C WATER
LEVEL, 19 FT

BEDROCK AT
115 FT



TABLE 3

SO L TYPES WTH N THE WOW SI TE

DRAI NAGE

VELL DRAI NED

POCRLY DRAI NED

WELL DRAI NED

POCRLY DRAI NED

VELL DRAI NED

VELL DRAI NED

EXCESSI VELY DRAI NED

MODERATELY POCRLY

DRAI NED

POORLY DRAI NED

MODERATELY WELL

DRAI NED

WELL DRAI NED

MODERATELY WELL
DRAI NED

MODERATELY WELL
DRAI NED

VELL DRAI NED

WELL DRAI NED

SO L TYPE SO L DESCRI PTION

AS ASHTON SILT LOAM

CHA CH LO SANDY LOAM

DU DUNCANNON SI LT LOAM

GSA G NAT SILT LOAM

HA HACKERS SI LT LCAM

HU HUNTI NGTON SI LT LOAM

LA LAKI N LOAMY FI NE SAND

VA MARKLAND SILTY CLAY LOAM
ME MELVI N SILTY CLAY LOAM

MG MONONGAHELA SI LT LOAM

MO MOSHANNON SI LT LOAM

MJ MUSKI NGUM UPSHUR SI LT LCAM
SC SClI OTOVI LLE SILT LCAM

SE SENECAVI LLE SILT LOAM

SO SLCOPI NG LAND

uc UPSHUR CLAY LCAM

UM UPSHUR- MUSKI NGUM CLAY LOAMS -
VA VANDALI A CLAY LOAM

VWH WHEELI NG FI NE SAND LOAM

VELL DRAI NED

PERVEABI LI TY

MODERATE- RAPI D

SLOW

MODERATE

VERY SLOW

MODERATE

MODERATE

RAPI D

SLOWN VERY SLOW

MODERATE SLOW

VERY SLOW

SLOW

MODERATE

MODERATE

MODERATE- SLOW

MODERATE- SLOW

SLOW VERY SLOW

MODERATE- SLOW

MODERATE- RAPI D.



TABLE 4. ACCEPTABLE SO L, SEDI MENT, AND WATER CONTAM NATI ON LEVELS
FOR W/OW SQURCE AREAS

MOCLI NTI C SO LS * POND POND SURFI Ol AL SO LS **
(0.5 TO 2 FEET (FT)) WATERS & SEDIMENTS &  (TO 0.5 FT)
COVPOUND (U4 0 (UG L) (U4 G (U4 G
2,4, 6-TNT 7,300 60 4 680
1,3,5-TNB 72,000 80 8 2, 800
1,3 DN\B 3, 400 160 16 190
2, 4- DNT
10-6 R SK 15 3.4 0.22 1.5
10-5 R SK 150 34 2.2 15
2, 6- DNT
10-6 R SK 3.1 0.67 0.53 0.31
10-5 RISK 31 6.7 5.3 3.1

TOTAL N TROAROVATI CS

10-6 R SK 500 50
10-5 R SK NA (1) 300

*

PROTECTS HUNTERS FROM EXPCSURE BY THE PLANT- TO- GAME PATHWAY

& PROTECTS AQUATI C LI FE AND FI SHERVEN

**  PROTECTS FREQUENT MCCLI NTI C W LDLI FE STATI ON VI SI TORS FROM EXPOSURE
BY DI RECT CONTACT AND | NHALATI ON OF DUST

(1) PLANTS DO NOT GROWIN SO LS CONTAI NI NG TOTAL N TROAROVATI C

CONTAM NATI ON AT CONCENTRATI ONS THAT WOULD RESULT IN 10-5 CANCER RI SK.



TABLE 6. SUWARY OF APPLI CABLE AND RELEVANT OR APPRCPRI ATE LAWS,
REGULATI ONS, POLICIES, AND CRITERI A

LAW REGULATI ON,

POLI CY, OR CRI TERI ON ANALYSI S
FEDERAL
RCRA TREATMENT AND DI SPCSAL OF MATERI ALS REMOVED

FROM W/OW TO AN OFFSI TE FACILITY WLL BE IN
COVPLI ANCE W TH CURRENT RCRA REGULATI ONS

| SSUED I N THE HSWA OF 1984. ONSI TE TREATMENT
AND DI SPCSAL OPERATIONS WLL BE IN
ACCORDANCE W TH THE SUBSTANTI VE TECHNI CAL
REQUI REMENTS OF RCRA

NATI ONAL AMBI ENT | MPLEMENTATI ON OF ALTERNATI VES THAT | NCLUDE
AR QUALITY ONSI TE | NCI NERATI ON WLL RESULT IN THE
STANDARDS ( NAAQS) EM SSI ON COF POLLUTANTS I NTO THE AR THE

USE OF AIR PCLLUTI ON CONTROL EQUI PMENT W LL
M N M ZE THE EFFECT OF | NCl NERATOR EM SSI ONS
ON EXI STING Al R QUALI TY. | NC NERATOR
PERFORVANCE STANDARDS W LL BE ATTAI NED, BUT
PERM TS WLL NOT BE REQU RED. BECAUSE THE

EM SSI ONS FROM SURFACE FLASHI NG ARE LARGELY
UNCONTRCLLABLE, Al R QUALI TY STANDARDS MAY NOT
BE MET DURI NG FLASHI NG OPERATI ONS. PARTI CULATE
EM SSI ONS DURI NG EXCAVATI ON W LL OCCUR,
ALTHOUGH DUST PALLI ATI VES W LL BE USED

TO MN M ZE FUG TI VE DUST. ONSI TE PERSONNEL,
HONEVER, WLL BE ADEQUATELY PROTECTED

DOT HAZARDQUS THE TRANSPORT OF HAZARDOUS MATERI ALS TO OFFSI TE
MATERI ALS TRANSPORT FACILITIES WLL BE I N COVPLI ANCE W TH THESE
RULES RULES, | NCLUDI NG USE OF PROPERLY CONSTRUCTED

AND MARKED TRANSPORT VEH CLES, A LI CENSED
TRANSPORTER, AND HAZARDOUS WASTE MANI FESTS

FEDERAL WATER DUR NG THE | MPLEMENTATI ON OF ALTERNATI VES,

QUALI TY CRI TER A THE SUBSTANTI VE REQUI REMENTS AND STANDARDS

(FWX) OF FWXC | N CREEKS THAT DRAIN THE SI TE AND
OTHER DOWNGRADI ENT SURFACE WATER W LL BE
ATTAI NED

NATI ONAL THE R FS PROCESS DES|I GNED BY EPA REGULATI ONS

ENVI RONVENTAL AND GUI DANCE AND AS CONDUCTED AT TH'S SITE IS

POLI CY ACT ( NEPA) FUNCTI ONALLY EQUI VALENT TO THE REQUI REMENTS CF NEPA



TABLE 6. SUMVARY OF APPLI CABLE AND RELEVANT CR APPROPRI ATE LAWS,
REGULATI ONS, PCLI CIES, AND CR TERI A
( CONTI NUED, PAGE 2 OF 2)

LAW REGULATI ON,
POLI CY, OR CRI TERI ON

ASBESTOS DI SPOSAL
RULE (40 CFR
PART 61, SUBPART M

STATE OF WEST

VI RG N A WATER
QUALI TY STANDARDS
(VWWE)

WEST VIRG NI A SOLI D
WASTE REGULATI ONS

VEST VIRG NI A
HAZARDQUS WASTE
REGULATI ONS

VEST VIRG NI A AlR
POLLUTI ON CONTRCL
COVM SSI ON' ( WAPCC)
ADM NI STRATI VE
REGULATI ONS

VEST VI RG NI A
POLLUTI ON DI SCHARGE
ELI M NATI ON SYSTEM
( WPDES)

REGULATI ONS

CLEAN WATER
ACT - SECTI ON
404 (VETLANDS)

ANALYSI S

SI NCE ASBESTCS |'S PRESENT | N THE BURNI NG
GROUNDS AREA, ALTERNATI VES FOR ASBESTCS

DIl SPOSAL WLL MEET OR EXCEED TH S

RULE. OFFSI TE ALTERNATI VES WLL BE IN FULL
COVPLI ANCE; ONSI TE ALTERNATI VES WLL MEET
TECHNI CAL REQUI REMENTS

I N | MPLEMENTI NG ALTERNATI VES, WWX I N
CREEKS THAT DRAIN THE SI TE AND OTHER
DOMGRADI ENT SURFACE WATER W LL BE

CONSI DERED. THE SUBSTANTI VE REQUI REMENTS W LL
BE COWPLI ED WTH AND THE STANDARDS ATTAI NED

| MPLEMENTATI ON OF ALTERNATI VES WLL MEET THE
VEST VI RG NI A REGULATI ONS FCR NONCONTAM NATED
MATERI ALS TAKEN TO OFFSI TE SANI TARY LANDFI LLS

| MPLEMENTATI ON OF ALTERNATI VES W LL MEET
THE REQUI REMENTS OF CURRENT REGULATI ONS,
I NCLUDI NG MANI FEST REQUI REMENTS

THE SUBSTANTI VE TECHNI CAL REQUI REMENTS OF
THESE REGULATI ONS W LL BE MET, AND THE
STANDARDS AND CRI TERI A OF NEW SCQURCE
PERFORVANCE STANDARDS (NSPS) WLL BE

MET. THE REQUI REMENTS OF THE OPEN BURNI NG
REGULATI ONS W LL ALSO BE MET

THE SUBSTANTI VE TECHNI CAL REQUI REMENTS OF
THESE REGULATI ONS WLL BE COWPLI ED WTH, AND
THE STANDARDS AND CRI TERI A FCR PO NT SCQURCE
DI SCHARGES WLL BE MET I N | MPLEMENTATI ON OF
THE ALTERNATI VE

DURI NG THE | NI TI AL STAGES CF DESI GN A WETLANDS
ASSESSMENT W LL BE CONDUCTED TO ESTABLI SH THE
EXI STENCE COF WETLANDS AND DEFI NE POTENTI AL

| MPACTS. | F | MPACTS ARE FORESEEN M TI GATI VE
MEASURES CAN BE FACTORED | NTO THE REMEDI AL
DESI GN TO PROTECT THE WETLAND ECOLOGY.



