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WEST VIRGINIA ORDNANCE WORKS, MASON COUNTY, WEST VIRGINIA.

#DR
DOCUMENTS REVIEWED

THIS DECISION IS BASED PRIMARILY ON THE FOLLOWING DOCUMENTS DESCRIBING THE ANALYSIS OF THE COST AND
EFFECTIVENESS OF REMEDIAL ALTERNATIVES FOR THE WEST VIRGINIA ORDNANCE WORKS:

   - WEST VIRGINIA ORDNANCE WORKS REMEDIAL INVESTIGATION (ENVIRONMENTAL
   SCIENCE AND ENGINEERING, INC., MARCH 1986).  REPORT NO. AMXTH-IR-CR87004

   - WEST VIRGINIA ORDNANCE WORKS FEASIBILITY STUDY FOR THE TNT
   MANUFACTURING AREA, THE BURNING GROUNDS, AND THE INDUSTRIAL SEWER LINES
   (ENVIRONMENTAL SCIENCE AND ENGINEERING, INC., OCTOBER 1986).  REPORT NO. AMXTH-IR-CR87006

   - WEST VIRGINIA ORDNANCE WORKS:  ENDANGERMENT ASSESSMENT FOR SEWER
   LINES, THE TNT MANUFACTURING AREA, AND THE BURNING GROUNDS
   (ENVIRONMENTAL SCIENCE AND ENGINEERING, INC., JUNE 1986).  REPORT NO. AMXTH-IR-CR87005

   - WEST VIRGINIA ORDNANCE WORKS ENVIRONMENTAL SURVEY FINAL MANAGEMENT
   PLAN A004 (ENVIRONMENTAL SCIENCE AND ENGINEERING, INC., NOVEMBER 1984).

   - ARCHIVES SEARCH REPORT OF THE FORMER WEST VIRGINIA ORDNANCE WORKS,
   POINT PLEASANT, WV (ENVIRONMENTAL SCIENCE AND ENGINEERING, INC.,
   AUGUST 1984).  REPORT NO. DRXTH-AS-IA-A001

   - RESPONSIVENESS SUMMARY

   - INTERAGENCY AGREEMENT

   - MEETING WITH WEST VIRGINIA DEPARTMENT OF NATURAL RESOURCES

   - MEETINGS WITH TECHNICAL STAFF OF DEPARTMENT OF DEFENSE (DOD).

   - ENVIRONMENTAL PROTECTION AGENCY (EPA) INTERNAL STAFF REVIEWS.



#DE
DECLARATIONS

CONSISTENT WITH THE COMPREHENSIVE ENVIRONMENTAL RESPONSE COMPENSATION, AND LIABILITY ACT OF 1980 (CERCLA) AS
AMENDED BY THE SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT OF 1986 (SARA) AND THE NATIONAL CONTINGENCY PLAN
(40 CFR PART 300), WE HAVE DETERMINED THAT THE REMEDIAL ACTION DESCRIBED ABOVE, TOGETHER WITH PROPER
OPERATION AND MAINTENANCE, CONSTITUTE A COST-EFFECTIVE REMEDY WHICH MITIGATES AND MINIMIZES DAMAGE TO PUBLIC
HEALTH, WELFARE, AND THE ENVIRONMENT.  THE REMEDIAL ACTION DOES NOT AFFECT OR VIOLATE ANY FLOODPLAIN.  THE
STATE OF WEST VIRGINIA HAS BEEN CONSULTED AND AGREES WITH THE APPROVED REMEDY. THESE ACTIVITIES WILL BE
CONSIDERED PART OF THE APPROVED ACTION.  BASED ON DISCUSSIONS BETWEEN EPA AND THE DEPARTMENT OF ARMY (DA), AN
INTERAGENCY AGREEMENT HAS BEEN DEVELOPED BETWEEN THE AGENCIES IN WHICH IT IS AGREED THAT THE DA WILL DESIGN
AND IMPLEMENT THE SELECTED REMEDY. 

WE HAVE DETERMINED THAT THE ACTION BEING TAKEN IS A COST-EFFECTIVE TREATMENT ALTERNATIVE, WHICH REDUCES THE
VOLUME OF WASTE AND PROVIDES A PERMANENT SOLUTION TO THE MAXIMUM EXTENT PRACTICABLE, WHEN COMPARED TO
THE OTHER REMEDIAL OPTIONS REVIEWED.  WE HAVE ALSO DETERMINED THAT ALTHOUGH THE CONTAMINATION IS NOT TOTALLY
ELIMINATED THE CRITERIA ESTABLISHED FOR CLEAN UP WILL PROTECT PUBLIC HEALTH, WELFARE AND THE
ENVIRONMENT.  FURTHERMORE DUE TO THE DEED RESTRICTIONS WHICH EXIST AT THIS PARTICULAR SITE, THERE IS LITTLE
POTENTIAL FOR INDUSTRIAL OR RESIDENTIAL DEVELOPMENT IN THE AREAS OF REMEDIAL ACTION.  IN ADDITION,
THE OFF-SITE DISPOSAL OF ASBESTOS TO A SANITARY LANDFILL IS MORE COST-EFFECTIVE THAN OTHER REMEDIAL ACTION
ALTERNATIVES AND IS NECESSARY TO PROTECT PUBLIC HEALTH, WELFARE OR THE ENVIRONMENT.

   MARCH 27, 1987
   DATE                                   JAMES M. SEIF
                                          REGIONAL ADMINISTRATOR
                                          EPA REGION III

   4/3/87
   DATE                                   LEWIS D. WALKER, DEPUTY FOR
                                            ENVIRONMENT, SAFETY AND
                                            OCCUPATIONAL HEALTH
                                          OFFICE OF THE ASSISTANT SECRETARY
                                            OF THE ARMY (INSTALLATIONS
                                            AND LOGISTICS).



                       SUMMARY OF REMEDIAL ALTERNATIVE SELECTION
                               FOR FIRST OPERABLE UNIT AT
                              WEST VIRGINIA ORDNANCE WORKS

#SLD
SITE DESCRIPTION

THE WEST VIRGINIA ORDNANCE WORKS (WVOW) SITE COVERS APPROXIMATELY 8,323 ACRES IN MASON COUNTY, WEST VIRGINIA. 
IT IS APPROXIMATELY 58 MILES (MI) NORTHWEST OF CHARLESTON, 41 MI NORTHEAST OF HUNTINGTON, AND 6 MI NORTH OF
POINT PLEASANT, WV, ON THE EAST BANK OF THE OHIO RIVER. APPROXIMATELY ONE-THIRD OF THE AREA IS CURRENTLY
OCCUPIED BY THE CLIFTON F. MCCLINTIC STATE WILDLIFE STATION (MCCLINTIC WILDLIFE STATION), WHICH
IS 2,788 ACRES IN SIZE AND OPERATED BY THE WEST VIRGINIA DEPARTMENT OF NATURAL RESOURCES (DNR).

FROM 1942 TO 1945, WVOW OPERATED TO PRODUCE TRINITROTOLUENE (TNT) EXPLOSIVE.  PRODUCTION OF THIS MATERIAL
DURING WORLD WAR II RESULTED IN CONTAMINATION OF THE SOILS OF THE INDUSTRIAL AREA, PROCESS FACILITIES,
AND INDUSTRIAL WASTEWATER DISPOSAL FACILITIES BY TNT AND ASSOCIATED BYPRODUCTS AND ENVIRONMENTAL
TRANSFORMATION PRODUCTS.  TNT WAS SHIPPED TO VARIOUS GOVERNMENT INSTALLATIONS TO BE LOADED INTO MUNITIONS OR
FOR OTHER USES.  NO LOADING OF MUNITIONS OR TESTING OF ORDNANCE WAS CONDUCTED AT WVOW.

AT THE CLOSE OF OPERATIONS IN 1945, WVOW WAS DECONTAMINATED TO PLACE IT IN STANDBY STATUS.  LATER IN 1945 THE
PLANT WAS DECLARED SURPLUS AND THE FACILITIES SALVAGED OR DISPOSED OF.  NO RECORDS CURRENTLY EXIST
REGARDING THE GENERAL EXTENT OF THIS DECONTAMINATION.  THE INDUSTRIAL PORTION OF THE SITE WAS DEEDED TO THE
STATE OF WEST VIRGINIA, WITH THE STIPULATION THAT THE SITE BE USED FOR WILDLIFE MANAGEMENT.  IF THE LAND WERE
TO BE USED FOR ANY OTHER PURPOSE, OR IN THE EVENT OF NATIONAL EMERGENCY, THE OWNERSHIP OF THE LAND WOULD
REVERT TO THE FEDERAL GOVERNMENT.  THE LAND, NOW OWNED BY THE STATE, CURRENTLY COMPRISES THE
MCCLINTIC WILDLIFE STATION AND IS MANAGED BY THE WEST VIRGINIA DNR. WEST VIRGINIA DNR'S MANAGEMENT PRACTICES
ARE PRIMARILY DESIGNED TO PROMOTE WETLANDS HABITATS AND POPULATIONS OF RESIDENT AND MIGRATORY
WATERFOWL.  CONSISTENT WITH THIS OBJECTIVE, MORE THAN 30 SHALLOW PONDS HAVE BEEN CONSTRUCTED SINCE CESSATION
OF MILITARY ACTIVITIES ON THE SITE, AND MOST OF THE PONDS ARE STOCKED WITH BASS AND CATFISH.  THE AREA IS
OPEN FOR PUBLIC HUNTING AND FISHING.  SMALLER PORTIONS OF THE NONINDUSTRIAL AREAS OF THE SITE WERE DECLARED
EXCESS BY THE GOVERNMENT, SOLD, AND ARE NOW OWNED BY MASON COUNTY, WV, OR BY PRIVATE OWNERS.

IN MAY 1981, A SEEPAGE OF RED WATER WAS OBSERVED ADJACENT TO POND 13 LOCATED ON THE MCCLINTIC WILDLIFE
STATION.  THIS POND IS LOCATED NEAR THE FORMER TNT WASTEWATER TRUNK SEWERLINES AND PUMPING STATION.  THIS
INCIDENT WAS INVESTIGATED BY WEST VIRGINIA DNR AND THE U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA).  THE
SHALLOW GROUND WATER DISCHARGING TO POND 13 WAS FOUND TO BE CONTAMINATED BY 2,4-DINITROTOLUENE (2,4-DNT) (UP
TO 7,100 MICROGRAMS PER LITER (UG/L)), 2,6-DINITROTOLUENE (2,6-DNT) (1,300 UG/L), 2,4,6-TNT (166 UG/L IN ONE
SAMPLE), AND PHENOL (31 UG/L).

BASED ON THESE AND OTHER STUDIES BY WEST VIRGINIA DNR AND EPA IN 1981 AND 1982, WVOW HAS BEEN RANKED AS THE
84TH SITE ON THE NATIONAL PRIORITIES LIST (NPL) UNDER THE COMPREHENSIVE ENVIRONMENTAL RESPONSE,
COMPENSATION, AND LIABILITY ACT OF 1980 (CERCLA) (PL 96-510 AMENDED BY PL 97-272).

#SH
SITE HISTORY

WVOW WAS ESTABLISHED IN 1942 AS A GOVERNMENT-OWNED, CONTRACTOR-OPERATED PLANT FOR THE MANUFACTURE OF TNT FROM
TOLUENE (FIG 1).  GENERAL CHEMICAL DEFENSE CORP. OF NEW YORK (A SUBSIDIARY OF GENERAL CHEMICAL CO., NY,
WHICH, IN TURN, WAS A SUBSIDIARY OF ALLIED CHEMICAL AND DYE CORP.) OPERATED THE PLANT UNDER CONTRACT.  PRIOR
TO ESTABLISHMENT OF THE PLANT, THE MAJOR LAND USES WERE CROPLAND (APPROXIMATELY 50 PERCENT OF THE
AREA), FOREST, PASTURE, AND APPROXIMATELY 30 FARM RESIDENCES.  CAMP CONLEY, A WEST VIRGINIA NATIONAL GUARD
SITE ESTABLISHED IN 1927, WAS INCLUDED IN THE ACQUISITION FOR THE PLANT.

FROM 1942 TO 1945, WVOW OPERATED TO PRODUCE TRINITROTOLUENE EXPLOSIVE (TNT), WHICH IS THE COMMON NAME FOR THE
COMPOUND 2,4,6-TRINITROTOLUENE (2,4,6-TNT).  PRODUCTION OF THIS MATERIAL DURING WORLD WAR II (WWII)
RESULTED IN CONTAMINATION OF THE SOILS OF THE INDUSTRIAL AREA, PROCESS FACILITIES, AND INDUSTRIAL WASTEWATER
DISPOSAL FACILITIES BY TNT AND ASSOCIATED BYPRODUCTS AND ENVIRONMENTAL TRANSFORMATION PRODUCTS.  TNT WAS
SHIPPED TO VARIOUS GOVERNMENT INSTALLATIONS TO BE LOADED INTO MUNITIONS OR FOR OTHER USES.  NO LOADING OF
MUNITIONS OR TESTING OF ORDNANCE WAS CONDUCTED AT WVOW.  TABLE 1 PROVIDES A SUMMARY OF
CONTAMINANTS AND CONCENTRATIONS FOR THE THREE (3) SOURCE AREAS EVALUATED IN THIS OPERABLE UNIT AS WELL AS
ASSOCIATED OFF-SITE MEDIA.
 
TWELVE TNT PROCESS LINES WERE INSTALLED IN THE TNT MANUFACTURING AREA, SHOWN IN FIG. 2, OF WHICH ONLY LINES 1



THROUGH 10 WERE REPORTEDLY OPERATED.  LINES 8, 9, AND 10 HAD BEEN PARTIALLY DECONTAMINATED IN THE
1950S BY THE DEPARTMENT OF DEFENSE (DOD).  TNT WAS PRODUCED BY A BATCH PROCESS INVOLVING THE NITRATION OF
TOLUENE BY THE ADDITION OF NITRIC ACID AND SULFURIC ACID.

RED AND YELLOW WATER ARE LIQUID WASTES PRODUCED DURING THE TNT MANUFACTURING PROCESS.  YELLOW WATER WAS
DISCHARGED TO THE MILL CREEK DRAINAGE SYSTEM, WHICH EVENTUALLY DRAINS INTO THE OHIO RIVER; RED WATER
WAS DISCHARGED DIRECTLY TO THE OHIO RIVER THROUGH A PIPE LOCATED ABOUT 100 FEET (FT) OFFSHORE.  RETENTION
PONDS SHOWN AS THE RED WATER RESERVOIRS AND YELLOW WATER RESERVOIR IN FIG. 2. WERE CONSTRUCTED TO REGULATE
THE DISCHARGE OF RED AND YELLOW WATER TO THE RIVER. OFF-SPECIFICATION TNT WAS TAKEN TO THE BURNING GROUNDS
(SEE FIG. 2.) FOR DESTRUCTION BY BURNING.  SURFACE AND SUBSURFACE SOILS AND GROUNDWATER IN AREAS OF WVOW ARE
STILL CONTAMINATED WITH NITROAROMATIC RESIDUES.  IN ADDITION, A POTENTIAL EXISTS FOR CONTAMINATION OF OTHER
AREAS DUE TO POST-OPERATION CONTAMINANT MIGRATION.  AT THE CLOSE OF OPERATIONS IN 1945, WVOW WAS
DECONTAMINATED BY DOD AND PLACED IN STANDBY STATUS.  LATER IN 1945 THE PLANT WAS DECLARED SURPLUS AND THE
FACILITIES SALVAGED OR DISPOSED OF.  NO RECORDS CURRENTLY EXIST REGARDING THE GENERAL EXTENT OF THIS
DECONTAMINATION.  BECAUSE THE INDUSTRIAL AREA WAS CONTAMINATED TO THE EXTENT THAT COMPLETE DECONTAMINATION
WAS NOT FEASIBLE, A PORTION OF THE LAND WAS NOT RELEASED TO PRIVATE OWNERSHIP BUT WAS TRANSFERRED TO THE
STATE OF WEST VIRGINIA FOR WILDLIFE CONSERVATION.  THIS AREA OF THE SITE, INCLUDING THE INDUSTRIAL AREA,
FORMS THE MCCLINTIC WILDLIFE STATION.

SUBSEQUENTLY, LIMITED INDUSTRIAL ACTIVITY HAS OCCURRED AT THE WVOW SITE.

ACTIVITIES WHICH HAVE OCCURRED AND WHICH POTENTIALLY CONTRIBUTE OR CONTRIBUTED TO ENVIRONMENTAL CONTAMINATION
BY TOXIC AND HAZARDOUS WASTES INCLUDE:

        1. STORAGE OF EXPLOSIVES IN THE MAGAZINE AREA BY SEVERAL SUBSEQUENT
           OPERATIONS FROM 1948 TO THE PRESENT;
        2. OPERATION OF VEHICLE MAINTENANCE/MOTOR POOL FACILITIES BY THE
           WEST VIRGINIA NATIONAL GUARD FROM 1958 TO THE PRESENT;
        3. FURNITURE MANUFACTURE BY MASON FURNITURE CO. FROM 1948 TO THE MID-1970S;
        4. THE RECENT STORAGE OF ELECTRICAL EQUIPMENT, INCLUDING
           TRANSFORMERS, IN THE MAGAZINE AREA BY APPALACHIAN POWER CO.; AND
        5. OPERATION OF A MUNICIPAL LANDFILL BY THE CITY OF POINT PLEASANT.

NONE OF THESE SUBSEQUENT OPERATIONS USED THE INDUSTRIAL WASTEWATER TRANSPORT SYSTEMS.  ANY SOLID OR LIQUID
INDUSTRIAL DISCHARGES FROM THESE SUBSEQUENT OPERATIONS ARE GENERALLY DISTINGUISHABLE FROM CONTAMINANTS
RESULTING FROM WVOW OPERATIONS.  THE POTENTIAL FOR SIGNIFICANT CONTAMINATION OR CONTAMINANT MIGRATION FROM
THESE SOURCES IS SLIGHT.

BASED ON THE HYDROGEOLOGIC SETTING OF WVOW, THE POTENTIAL EXISTS FOR CONTAMINATION AT WVOW TO MIGRATE VIA
SURFACE WATER AND/OR GROUND WATER PATHWAYS TO THE DEEPER LAYERS OF THE AQUIFER OR TO THE OHIO RIVER.
CONTAMINANT MIGRATION IS POSSIBLE TOWARD THE CITY OF POINT PLEASANT AND CAMP CONLEY COMMUNITY POTABLE WATER
SUPPLIES.

CONTAMINANTS MOST LIKELY TO MIGRATE BEYOND THE FORMER INSTALLATION BOUNDARIES AND/OR TO PRESENT THE MOST
SERIOUS THREAT OF ENVIRONMENTAL DEGRADATION AND THREAT TO HUMAN HEALTH ARE NITROAROMATIC RESIDUES (2,4,6-TNT,
2,4-DINITROTOLUENE (2,4-DNT), 2,6-DINITROTOLUENE (2,6-DNT),  AND OTHER TNT MANUFACTURING BYPRODUCTS, OR
ENVIRONMENTAL TRANSFORMATION PRODUCTS OF TNT) REMAINING AS A RESULT OF WVOW EXPLOSIVES PRODUCTION.

MANY OF THESE COMPOUNDS ARE TOXIC AND/OR SUSPECTED HUMAN CARCINOGENS AND ARE PERSISTENT IN THE ENVIRONMENT. 
LOCALIZED CONTAMINATION OF THE SHALLOW GROUND WATER AND DISCHARGE TO SURFACE WATERS HAVE BEEN DOCUMENTED IN
THE VICINITY OF THE TNT MANUFACTURING AREA. DINITROTOLUENE (DNT) RESIDUES HAVE BEEN FOUND IN THE SOILS OF THE
TNT MANUFACTURING AREA, THE BURNING GROUND, THE SEDIMENTS OF THE SURFACE
WATERS RECEIVING CONTAMINATION, AND THE FORMER WASTEWATER STORAGE LAGOONS.

FOR THE PURPOSE OF CLARIFICATION, WHEN GENERAL REFERENCE IS MADE TO THE EXPLOSIVE, SUCH AS IN FIG. 2 WHICH
DESCRIBES THE TNT MANUFACTURING AREA, THE EXPLOSIVE IS REFERRED TO AS TNT, THE COMMON ACRONYM.  IN THIS
DOCUMENT, SPECIFIC REFERENCES TO THE CHEMICAL COMPOUND WHICH IS ACTUALLY 2,4,6-TRINITROTOLUENE, AND ITS
ENVIRONMENTAL CONCENTRATION, USE THE ACRONYM 2,4,6-TNT.  REFERENCES TO CONCENTRATIONS OF UNSPECIFIED
CHEMICALMIXTURES OF BYPRODUCTS OF 2,4,6-TNT MANUFACTURE AND ENVIRONMENTAL TRANSFORMATION PRODUCTS OF THIS
COMPOUND ARE TERMED NITROAROMATIC COMPOUNDS.

SURFACE HYDROLOGY



DURING THE PERIOD OF OPERATION IN THE 1940S, WVOW WAS DRAINED BY TWO MAJOR STREAMS, THEIR TRIBUTARIES, AND A
NUMBER OF INTERMITTENT STREAMS (SEE FIG. 3).  THE NORTHERN HALF OF THE INSTALLATION, INCLUDING THE
MAGAZINE AREA AND THE ACID AREA, WERE DRAINED BY MILL CREEK AND A SMALL, UNNAMED TRIBUTARY.  MILL CREEK IS A
TRIBUTARY TO THE OHIO RIVER AND ENTERS THE RIVER ALONG THE WESTERN BOUNDARY OF THE INSTALLATION.  THE
OHIO RIVER IS LOCATED ADJACENT TO THE INSTALLATION, ALONG THE WESTERN BOUNDARY NEAR THE ADMINISTRATION AREA
AND ALONG THE NORTH AND SOUTH WELL FIELDS.  AS SHOWN IN FIG. 3, THE SOUTHERN AND EASTERN SECTIONS OF THE
INSTALLATION WERE DRAINED BY OLDTOWN CREEK.  THIS STREAM AND A NUMBER OF SMALLER TRIBUTARIES DRAINED THE TNT
MANUFACTURING AREA.  OLDTOWN CREEK IS ALSO A TRIBUTARY TO THE OHIO RIVER AND INTERSECTS THE RIVER
SOUTH OF THE INSTALLATION.  THREE SURFACE IMPOUNDMENTS CALLED THE RED WATER RESERVOIRS WERE LOCATED IN THE
NORTHWEST SECTION OF THE INSTALLATION.  THESE RESERVOIRS HAD A TOTAL CAPACITY OF 30 MILLION GALLONS (MG).  A
SMALL RESERVOIR CALLED THE YELLOW WATER RESERVOIR WAS LOCATED ADJACENT TO THE ACIDS AREA.  THIS RESERVOIR HAD
A CAPACITY OF 5 MG.  A SMALLER WATER RECOVERY RESERVOIR, WAS LOCATED IN THE TNT PRODUCTION AREA; THE CAPACITY
OF THIS RESERVOIR IS UNKNOWN.  DURING PLANT OPERATIONS, A WETLANDS SOUTHEAST OF THE TNT MANUFACTURING AREA
REPORTEDLY RECEIVED RUNOFF AND PROCESS WATER FROM TNT LINES 1-4.  THIS LOW-LANDS, REPORTEDLY LOCATED AT THE
PRESENT DATE SITE OF MCCLINTIC POND 10, WAS REFERRED TO AS THE THE "OLD YELLOW WATER RESERVOIR" AND THE
"TOXIC SWAMP".  IT SHOULD BE NOTED THAT THE EXACT LOCATION AND OPERATIONAL HISTORY (IF ANY) OF THE OLD YELLOW
WATER RESERVOIR AND TOXIC SWAMP ARE NOT KNOWN.

A NUMBER OF MANMADE SURFACE WATER FEATURES WERE CONSTRUCTED SUBSEQUENT TO INSTALLATION CLOSURE IN 1945. 
THIRTY-NINE PONDS ARE CURRENTLY LOCATED AT THE MCCLINTIC WILDLIFE STATION (SEE FIG. 4).  MOST OF THESE
PONDS WERE CONSTRUCTED BETWEEN 1953 AND 1975 BY THE CONSTRUCTION OF IMPOUNDMENTS AND WATER CONTROL STRUCTURES
(E.G., DAMS AND WEIRS) ALONG THE VARIOUS DRAINAGEWAYS.  THE PONDS WERE CONSTRUCTED TO PROVIDE WETLAND
HABITATS FOR VARIOUS WILDLIFE SPECIES.  CURRENTLY, TWO OF THE THREE RED WATER RESERVOIRS CONTAIN STANDING
WATER; THE NORTHERNMOST RESERVOIR IS EMPTY AND HAS REVEGETATED.  THE YELLOW WATER RESERVOIR THAT WAS PRESENT
IN 1945 WAS FILLED SHORTLY AFTER THE INSTALLATION CLOSED IN THE MID-1940S AND THE SMALL WATER RECOVERY
RESERVOIR LOCATED IN THE TNT MANUFACTURING AREA WAS REMOVED PRIOR TO 1975.  NATURAL DRAINAGE BY MILL CREEK
AND OLDTOWN CREEK HAS REMAINED SIMILAR TO THE 1940S DRAINAGE, EXCEPT FOR ALTERATION OF A NUMBER OF
TRIBUTARIES DUE TO POND CONSTRUCTION.

SITE GEOLOGY

WVOW IS LOCATED IN THE OHIO RIVER BASIN, WHICH CONSISTS OF PENNSYLVANIAN-AGE ROCKS OVERLAIN BY QUATERNARY
ALLUVIUM.  THE ROCKS UNDERLYING THE INSTALLATION ARE PART OF THE PARKERSBURG SYNCLINE.  THE SYNCLINAL AXIS IS
LOCATED APPROXIMATELY 20 MILES SOUTHEAST OF WVOW AND HAS A NORTHEAST-SOUTHWEST ORIENTATION.  THE OLDEST
EXPOSED ROCKS ARE PENNSYLVANIAN IN AGE AND CROP OUT ALONG STREAM VALLEYS.  FIG. 5 SHOWS A GENERALIZED
GEOLOGIC CROSS SECTION ACROSS WVOW DEVELOPED BY WILMOTH (1966).  CRYSTALLINE BASEMENT OCCURS BETWEEN 9,000 FT
AND 11,000 FT BELOW THE MISSISSIPPIAN AGE ROCKS.

THE MISSISSIPPIAN SYSTEM INCLUDES THE POCONO AND MACCRADY FORMATIONS OVERLAIN BY THE GREENBRIER AND MAUCH
CHUNK GROUPS.  THE POCONO FORMATION CONSISTS OF MOSTLY COARSE-GRAINED SANDSTONE AND SANDY SHALE, WITH A  
THICKNESS OF BETWEEN 480 AND 580 FT.  THE MACCRADY FORMATION IS A SHALE UNIT, WITH AN APPROXIMATE THICKNESS
OF 50 FT.  THE GREENBRIER GROUP PRIMARILY CONSISTS OF LIMESTONE, WITH SOME THIN UNITS OF SHALE AND SANDSTONE. 
THIS GROUP HAS A THICKNESS OF BETWEEN 100 AND 215 FT; WELLS SCREENED IN THIS UNIT PRODUCE A NONPOTABLE SALINE
BRINE.  THE MAUCH CHUNK GROUP CONSISTS OF SANDSTONE AND SHALE UNITS, WITH A THICKNESS OF UP TO 80 FT.  WELLS
IN THIS UNIT ALSO PRODUCE A SALINE BRINE, WITH A YIELD OF AROUND 1 GALLON PER MINUTE (GPM).  THE
PENNSYLVANIAN SYSTEM INCLUDES THE POTTSVILLE, ALLEGHENY, CONEMAUGH, AND MONONGAHELA GROUPS. THESE UNITS HAVE
A COMBINED THICKNESS OF BETWEEN 260 AND 955 FT AND WERE DEPOSITED IN A FRESHWATER ENVIRONMENT; ALL THE GROUPS
CONTAIN CARBONACEOUS DEPOSITS.  THE POTTSVILLE GROUP IS THE BASAL UNIT OF THE   PENNSYLVANIAN SYSTEM.  THE
UNIT CONSISTS OF COARSE-GRAINED SANDSTONE, WITH THIN BEDS OF COAL, SHALE, AND CLAY.  FIGURE 6 SHOWS THE MAJOR
GEOLOGIC UNITS THAT COMPRISE THE ALLEGHENY.  THE FORMATION IS BETWEEN 185 AND 250 FT THICK IN THE VICINITY OF
WVOW.  THE ALLEGHENY DOES NOT CROP OUT IN MASON COUNTY AND IS ENCOUNTERED ONLY IN SUBSURFACE BORINGS. THE
CONEMAUGH GROUP OVERLIES THE ALLEGHENY GROUP AND HAS A THICKNESS OF BETWEEN 480 AND 600 FT.  THE GROUP
CONSISTS OF ALTERNATING SANDSTONES, SHALES, AND LIMESTONES, WITH SOME COAL AND CLAY UNITS.  THE YOUNGEST
PENNSYLVANIAN UNIT IS THE MONONGAHELA GROUP; THIS GROUP ALSO CONTAINS ALTERNATING SHALES, SANDSTONES, AND
COAL.  THE CROSS SECTION (SEE FIGURE 5) FROM WILMOTH'S (1966) GROUND WATER STUDY SHOWS THE BEDROCK TO BE PART
OF THE CONEMAUGH GROUP; HOWEVER, THE GEOLOGIC MAP FROM THE SAME STUDY INDICATES THAT ROCKS OF THE MONONGAHELA
GROUP UNDERLY THE AREA.  ROCKS FROM BOTH OF THESE GROUPS ARE PRIMARILY CLASTIC WITH MINOR AMOUNTS OF
LIMESTONE AND COAL.  THE CONEMAUGH GROUP CONTAINS A LARGER PERCENTAGE OF SANDSTONE THAN THE MONONGAHELA
GROUP, AND BOTH GROUPS CONTAIN SILTSTONES AND SHALES.  THICKNESS RANGES FROM 230 TO 320 FT; THESE UNITS FORM
THE UPLAND AREAS ON THE EAST SIDE OF WVOW.

OVERLYING THE PALEOZOIC ROCKS AT WVOW IS AN ALLUVIAL UNIT THAT REACHES THICKNESSES OF UP TO 185 FT (SEE
FIGURE 6).  THE ALLUVIUM IS FOUND AS RIVER FLOODPLAIN DEPOSITS AND ELEVATED TERRACES ALONG THE OHIO RIVER. 



THE TERRACES ALONG THE OHIO RIVER WERE DEPOSITED AS GLACIAL OUTWASH TO THE SOUTH OF THE WISCONSIN CONTINENTAL
ICE SHEET.  THE ALLUVIAL DEPOSITS OVERLYING BEDROCK TO THE EAST AND NORTHEAST OF WVOW WERE DEPOSITED IN THE
CHANNEL OF A PRE-GLACIAL RIVER THAT FLOWED SOUTHWARD FROM OHIO THROUGH NORTHERN MASON COUNTY AND THEN
WESTWARD BACK INTO OHIO.  THE ALLUVIUM CONSISTS OF A BASAL GRAVEL-SAND UNIT AND INCREASES IN COARSENESS FROM
TOP TO BOTTOM, WITH A CLAY AND SILT FLOODPLAIN NEAR LAND SURFACE.  FIGURE 7, TAKEN FROM WILMOTH (1966), SHOWS
A GENERALIZED CROSS SECTION OF THESE UPPER GEOLOGIC UNITS.

THE 1966 WILMOTH STUDY WAS PRODUCED FROM A LIMITED DATABASE IN THE IMMEDIATE VICINITY OF WVOW AND WAS
ORIENTED PRIMARILY TO DEFINING AND DELINEATING POTABLE GROUND WATER SUPPLIES IN MASON COUNTY.  THE MAJOR
AQUIFER OF CONCERN, THEREFORE, WAS THE PRODUCTIVE GLACIAL OUTWASH SEDIMENTS IMMEDIATELY OVERLYING THE
BEDROCK.  THE SHALLOW ALLUVIAL AQUIFER AT WVOW WOULD NOT HAVE BEEN CONSIDERED AN IMPORTANT POTABLE WATER
SUPPLY AQUIFER AND MAY NOT HAVE BEEN DETECTED OR ADEQUATELY DEFINED IN THE 1966 STUDY.  THE WATER TABLE SHOWN
IN FIG. 7 REPRESENTS THE INTERPRETED POTENTIOMETRIC SURFACE OF THE GLACIAL OUTWASH AQUIFER, WHICH WAS ASSUMED
TO BE IN HYDRAULIC COMMUNICATION WITH THE OHIO RIVER.

DURING THE PHASES OF DEPOSITION, THE OHIO RIVER VALLEY PROBABLY WAS FILLED WITH AT LEAST 135 FT OF SEDIMENT;
COMPLETE SECTIONS OF THESE DEPOSITS ARE PRESERVED WITHIN THE WVOW AREA.  AS THE RIVER VALLEY
FILLED WITH COARSE SEDIMENT, WATER PROBABLY BECAME PONDED AND ALLOWED FINER SAND, SILT, AND CLAY TO BE
DEPOSITED.

THE LOG OF A USGS TEST BORING (TABLE 2) MADE IN 1960 AND LOCATED JUST EAST OF THE TNT MANUFACTURING AREA
SHOWS THIS FINING, UPWARD, DEPOSITIONAL TREND.  THIS BORING CONTAINS 103 FT OF INTERBEDDED SANDS AND GRAVELS
WHICH ARE OVERLAIN BY 12 FT OF FINE SAND, SILT, AND CLAY.

SITE SOILS

THE U.S. SOIL CONSERVATION SERVICE (USSCS) (1961) HAS MAPPED AND IDENTIFIED THE SOILS ON WVOW.  TWO REGIONAL
SOIL ASSOCIATIONS ARE PRESENT ON THE INSTALLATION ALONG THE OHIO RIVER BOTTOMLANDS AND TERRACES; THE ASTON,
WHEELING, AND LAKIN ASSOCIATIONS ARE PREDOMINANT. THE UPLAND AREAS CAN BE GROUPED INTO THE MUSKINGUM, UPSHUR,
AND VANDALIA ASSOCIATIONS.  THE BOTTOMLANDS AND RIVER TERRACE DEPOSITS CONSIST OF ALLUVIAL SOIL, WITH A THIN
VENEER OF RECENT RIVER SILT AND CLAYS.  THE UPLAND SOILS CONSIST OF MATERIAL WEATHERED FROM THE UNDERLYING
BEDROCK, MOSTLY SANDSTONE, SHALES, AND SILTSTONE.  A THIRD MAJOR SOIL TYPE
CONSISTS OF MIXED AMOUNTS OF ALLUVIUM AND SEDIMENT DISINTEGRATED FROM THE UNDERLYING BEDROCK.  THESE MIXED
SOILS ARE LOCATED ON UPLAND TERRACES AND CONSIST OF THE WHEELING SOIL TYPE ON WELL-DRAINED AREAS AND THE
SCIOTOVILLE, GINAT, AND CHILO SOIL TYPES ON THE POORLY DRAINED AREAS.

DETAILED SOIL LOCATIONS, DRAINAGE CHARACTERISTICS, AND PERMEABILITIES WERE DETERMINED BY USSCS (1961) AND ARE
PRESENTED IN FIG. 8 AND TABLE 3.

SITE GROUND WATER

GROUND WATER OCCURRENCES IN THE WVOW REGION HAVE BEEN DOCUMENTED BY THE WEST VIRGINIA GEOLOGICAL AND ECONOMIC
SURVEY AND USGS.  POTABLE GROUND WATER IN THE VICINITY OF WVOW OCCURS IN TWO MAIN AQUIFER SYSTEMS:  AN
UNCONSOLIDATED OR ALLUVIAL AQUIFER SYSTEM AND THE CONSOLIDATED PENNSYLVANIAN AQUIFER SYSTEM.

THE GRAVEL AND SAND LENSES IN THE GLACIAL ALLUVIUM CONSTITUTE THE PRINCIPAL AQUIFER AT WVOW.  THESE DEPOSITS
ARE THE MOST PRODUCTIVE GROUND WATER UNITS, WITH A HIGH HYDRAULIC CONDUCTIVITY AND FAIRLY HIGH WELL YIELDS. 
THE WATER TABLE IN MASON COUNTY WAS REPORTED TO RANGE FROM ABOUT 10 TO 90 FT BELOW LAND SURFACE.  AT THE WVOW
SITE, THE LEVEL AT WHICH GROUND WATER MAY BE ENCOUNTERED WAS EXPECTED TO RANGE FROM 5 TO 45 FT BELOW LAND
SURFACE.  RECHARGE TO THE ALLUVIAL AQUIFER CONSISTS OF INFILTRATION OF PRECIPITATION, MOVEMENT OF GROUND
WATER FROM THE BEDROCK TO THE ALLUVIUM, SEEPAGE FROM SMALL STREAMS  FLOWING ACROSS THE TERRACE DEPOSITS, AND
RECHARGE FROM THE OHIO RIVER DURING PERIODS OF HIGH STAGE OR FLOODING.  INDUSTRIAL AND PUBLIC-SUPPLY WELLS IN
THE AREA HAVE AN AVERAGE YIELD OF 200 GPM ACCORDING TO WILMOTH (1966).  WVOW RADIAL COLLECTORS LOCATED
ADJACENT TO THE OHIO RIVER RANGED FROM 1,245 TO 1,918 GPM, WITH A 1,565-GPM AVERAGE.  AQUIFER TESTS ON A
NUMBER OF MUNICIPAL WELL FIELDS IN THE ALLUVIUM INDICATED MODERATELY GOOD TRANSMISSIVITY AND WATER-TABLE
STORAGE.

BASED ON HISTORICAL WELL CONSTRUCTION INFORMATION AND WATER-LEVEL DATA AVAILABLE PRIOR TO THE RI, A GROUND
WATER DIVIDE APPEARED TO EXIST, MOST LIKELY IN THE AREA OF THE TNT PRODUCTION LINES.  BECAUSE OF THE LACK OF
WELL LOCATION AND WATER-LEVEL DATA FOR THE NORTHEASTERN PORTION OF WVOW, THE EXACT LOCATION OF THE PROBABLE
DIVIDE COULD NOT BE DETERMINED.  GROUND WATER MOVEMENT IN THE ALLUVIAL AQUIFER APPEARED TO MOVE TO THE
NORTHWEST FROM THE TNT MANUFACTURING AREA TO THE MILL CREEK DRAINAGE AND TO THE SOUTHWEST ALONG THE OLDTOWN
CREEK DRAINAGE AFTER MOVING EASTWARD TO OLDTOWN CREEK.  GROUND WATER RECHARGING THE ALLUVIAL AQUIFER IN THE



RELATIVELY HIGH ELEVATIONS ALONG THE EASTERN EDGE OF WVOW PROBABLY MOVES DIRECTLY WEST TO THE OHIO RIVER VIA
OLDTOWN CREEK.  RECHARGED GROUND WATER IN THE HIGH ELEVATIONS WEST OF THE TNT MANUFACTURING AREA MAY MOVE
DIRECTLY WEST TO THE OHIO RIVER.

AS A RESULT OF THE APPARENT COMPLEXITY OF LOCAL GROUND WATER MOVEMENT PATTERNS IN THE UPPER PORTION OF THE
ALLUVIAL AQUIFER, PIEZOMETERS WERE INSTALLED IN THE EARLIEST PHASE OF THE RI PROGRAM TO DETERMINE LOCAL  
GRADIENTS AND AID IN PROPER PLACEMENT OF THE CONTAMINANT MONITORING WELLS.

THE MONONGAHELA AND CONEMAUGH GROUPS FORM THE DEEP POTABLE PENNSYLVANIA AQUIFER SYSTEM UNDERLYING WVOW.  THE
MONONGAHELA GROUP YIELDS ENOUGH WATER FOR DOMESTIC SUPPLY FROM A NUMBER OF POROUS SANDSTONE UNITS.  WELL
YIELDS RANGE FROM 1 TO 25 GPM, WITH AN AVERAGE OF 9 GPM.  THE MONONGAHELA CONTAINS LESS SANDSTONE THAN THE
CONEMAUGH AND IS SITUATED TOPOGRAPHICALLY HIGHER.  THESE FACTORS MAKE THE CONEMAUGH AQUIFER THE   BETTER
WATER-BEARING FORMATION.  THE CONEMAUGH IS THE PRINCIPAL AQUIFER TO THE SOUTH OF WVOW IN THE KANAWHA RIVER
VALLEY.  MOST WELLS THAT DRAW FROM THIS AQUIFER ARE FOR DOMESTIC AND FARM SUPPLIES, ALTHOUGH A FEW INDUSTRIAL
AND PUBLIC SUPPLIES TAP THIS FORMATION.  WELL YIELDS FOR THIS AQUIFER RANGE FROM LESS THAN 1 TO 102 GPM AND
AVERAGE ABOUT 9 GPM. TRANSMISSIVITY AND STORAGE COEFFICIENTS CALCULATED FROM AQUIFER TESTS SHOW A WIDE RANGE
OF VALUES, DEPENDING ON THE ZONE OF PRODUCTION AND LITHOLOGY ENCOUNTERED.  THE LOWER UNITS OF THE AQUIFER
YIELD SALINE WATER IN SOME SECTIONS AND ARE NOT SUITABLE FOR DOMESTIC OR PUBLIC  USAGE.  AQUIFER TESTS IN THE
PENNSYLVANIAN ROCKS, WHERE OVERLAIN BY ALLUVIUM, COMMONLY SHOW SOME INDICATION OF HYDRAULIC CONNECTIONS
BETWEEN THE BEDROCK AND THE ALLUVIUM AND/OR THE RIVER.  WATER LEVELS RECORDED IN THE ALLUVIAL AND
PENNSYLVANIAN AQUIFERS HAVE SHOWN VARIABLE HEAD DIFFERENCES BETWEEN THE POTENTIOMETRIC SURFACES OF THE TWO
AQUIFERS. VERTICAL GRADIENTS DEVELOPED IN THE VICINITY OF WVOW SHOW HEAD DIFFERENCES AS GREAT AS 30 FT.  MUCH
OF THE GROUND WATER ENCOUNTERED IN THE DEEPER AQUIFER SYSTEM IS PRESUMED TO OCCUR IN JOINT-OPENINGS, ALONG
BEDDING PLANES, AND IN THE ROCK'S PORE SPACE.

A SERIES OF NONPOTABLE AQUIFERS ARE PRESENT AT DEPTHS BELOW WVOW.  THESE AQUIFERS CONSIST OF PENNSYLVANIAN
AND MISSISSIPPIAN AGE ROCKS THAT YIELD SALINE BRINES.  THESE BRINES HAVE A NUMBER OF INDUSTRIAL USES SUCH AS
COOLING FLUID AND FOR THE PRODUCTION OF CHLORINE, BROMINE, AND OTHER ELEMENTS.  ALTHOUGH GENERALLY THESE
BRINES LIE BELOW THE POTABLE UPPER AQUIFER SYSTEMS, AT LEAST THREE BRINE WELLS LESS THAN 200 FT DEEP OCCUR IN
THE VICINITY OF WVOW AND WERE AS IDENTIFIED DURING THE RI.  DURING THE 1800S SEVERAL OPERATIONS EXISTED ALONG
THE REACH OF THE OHIO RIVER NEAR POINT PLEASANT TO MAKE SALT BY EVAPORATION OF BRINE FROM WELL WATER.

TWO NATURAL SPRINGS ARE LOCATED ADJACENT TO WVOW.  A SMALL SPRING WAS PRESENT PRIOR TO 1966 ABOUT 1,500 FT
SOUTH OF THE INSTALLATION ALONG STATE RT. 62.  THIS SPRING HAD ABOUT A 0.1-GPM FLOW RATE AND WAS USED FOR
DOMESTIC SUPPLY AT TIMES.  THE SOURCE OF THE SPRING WAS THE CONEMAUGH AQUIFER.  THE SECOND SPRING WAS LOCATED
APPROXIMATELY 500 FT EAST OF THE INSTALLATION BOUNDARY ALONG POTTER CREEK.  THIS SPRING FLOWED FROM THE
MONONGAHELA AQUIFER AND HAD A YIELD OF AROUND 0.1 GPM. THIS SPRING WAS USED FOR STOCK WATERING AND WAS NOT A
POTABLE WATER SUPPLY.

SUMMARY AND CONCLUSIONS OF RI FOR FIRST OPERABLE UNIT

IN JANUARY 1986, IN A MUTUAL AGREEMENT BETWEEN EPA AND DOD, IT WAS DECIDED THAT IN ORDER TO EXPEDITE THE
IMPLEMENTATION OF REMEDIAL ACTIONS    THAT SUBSEQUENT STUDIES AT THE SITE WOULD BE DIVIDED INTO TWO OPERABLE
UNITS AND THAT REMEDIAL EFFORTS FOR THE FIRST OPERABLE UNIT WOULD BE INITIATED WHILE ADDITIONAL DATA IS
GATHERED FOR THE AREAS IN THE SECOND OPERABLE UNIT.

THIS SECTION SUMMARIZES THE PRINCIPAL FINDINGS OF THE FIRST OPERABLE UNIT RI AND IS ORGANIZED ACCORDING TO
THE AREAS OF CONCERN WHICH ARE 1) THE TNT MANUFACTURING AREA INCLUDING SURFACE AND UNDERGROUND WASTEWATER  
TRANSPORT LINES, AND 2) THE BURNING GROUNDS.  CONTAMINANT SOURCES ARE IDENTIFIED AND OBSERVED LEVELS OF
CONTAMINATION IN THE VARIOUS MEDIA (I.E., GROUND WATER, SURFACE WATER, SEDIMENTS) ARE INDICATED.  ACTUAL  
MIGRATION OR THE POTENTIAL FOR MIGRATION OF THE OBSERVED CONTAMINANTS ARE DISCUSSED, AND EXPOSURE PATHWAYS
AND POTENTIAL RECEPTORS ARE IDENTIFIED.

TNT MANUFACTURING AREA

1. CONTAMINANT SOURCES OBSERVED IN THE TNT MANUFACTURING AREA INCLUDE RESIDUAL NITROAROMATIC COMPOUNDS AND
THE SOILS THAT HAD COME INTO CONTACT WITH THESE COMPOUNDS.  CRYSTALLINE RESIDUES CONTAINING UP TO     
70-PERCENT NITROAROMATICS WERE OBSERVED IN ONE OF THE EXCAVATED SEWER-LINES, AND SOILS BENEATH MOST OF THE
SEWERLINES THAT WERE EXCAVATED CONTAINED VISIBLE DISCOLORATION AND HAD DETECTABLE LEVELS (10 TO 500 UG/G) OF
NITROAROMATIC CONTAMINATION.  ADDITIONAL CONTAMINANT SOURCES EXIST DUE TO NITROAROMATIC RESIDUES (UP TO
20,000 UG/G) IN SURFACE SOILS WITHIN 5 TO 10 M (I.E., 16 TO 32 FT) OF THE FOUNDATIONS OF THE PROCESS (I.E.,
NITRATING) AND REFINING (I.E., WASHER/FLAKER) FACILITIES.  THE PRINCIPAL NITROAROMATIC CONTAMINANT   IN SOILS
IS 2,4,6-TNT.  2,4-DNT AND 1,3-DNB WERE ALSO DETECTED.



2. NITROAROMATIC CONTAMINATION WAS OBSERVED IN GROUND WATER IN THE SHALLOW, WATER-TABLE AQUIFER, IN THE
SHALLOW GROUND WATER EMANATING FROM SEEPS, AND IN THE SURFACE WATER IN POND 34.  HIGHEST LEVELS OF   
NITROAROMATIC CONTAMINATION (UP TO 14,000 UG/L) WERE OBSERVED IN THE SHALLOW GROUND WATER IN THE VICINITY OF
THE RED/YELLOW WASTEWATER SEWERLINES IN THE MAIN TNT PROCESSING AREA.  THIS CONTAMINATION APPARENTLY RESULTED
FROM LEAKAGE OF RED/YELLOW WASTEWATER ALONG THE UNDERGROUND SEWER OR INFILTRATION FROM CONTAMINATED SOILS
ADJACENT TO THE PROCESSING FACILITIES.  LOWER LEVELS (UP TO 100 UG/L) OF NITROAROMATIC CONTAMINATION WERE
OBSERVED IN THE SHALLOW GROUND WATER ALONG THE TNT MANUFACTURING AREA EAST PERIMETER ROAD, DOWNGRADIENT OF
THE PRIMARY PROCESSING FACILITIES AND SEWERLINES.  THIS CONTAMINATION MAY RESULT FROM THE MIGRATION OF
CONTAMINANTS THAT WERE OBSERVED IN THE GROUND WATER ALONG THE RED/YELLOW WATER SEWERLINES IN THE MAIN
PROCESSING AREA OR FROM SPILLAGE OF FINISHED TNT IN THE AREAS NEAR THE CONVEYORS AND/OR NAIL HOUSES.

3. THE ONLY SURFACE WATER FEATURE IN THE TNT MANUFACTURING AREA, POND 34, CONTAINED 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 CRITERIA FOR
2,4-DNT (1.1 UG/L) AND 2,4,6-TNT (44 UG/L). THIS CONTAMINATION APPARENTLY RESULTS FROM SURFACE RUNOFF OF
WATER FROM CONTAMINATED SOILS IN THE TNT MANUFACTURING AREA AND/OR SEEPAGE OF GROUND WATER THROUGH THE
SEDIMENTS OF THE POND.  NO SURFACE SEEPS WERE IDENTIFIED LEADING INTO THIS POND DURING THE RI.

4. GROUND WATER MIGRATION OF NITROAROMATICS IS OCCURRING FROM THE TNT MANUFACTURING AREA THROUGH THE SHALLOW,
WATER-TABLE AQUIFER TO GROUND WATER SEEPS DOWNGRADIENT OF THE SOUTHEAST END OF THE TNT     MANUFACTURING
AREA.  WHILE NITROAROMATIC CONTAMINANTS (UP TO 200 UG/L) HAVE BEEN MEASURED IN THE GROUND WATER SEEPS WHICH
THEN MIGRATE TO PONDS 9 AND 10, NITROAROMATIC CONTAMINATION WAS NOT DETECTED IN EITHER THE SURFACE WATER OR
SEDIMENTS OF THESE PONDS.

5. SURFACE MIGRATION OF CONTAMINANTS FROM THE TNT MANUFACTURING AREA IS OCCURRING VIA DRAINAGE OF WATER
CONTAINING NITROAROMATICS FROM POND 34, THROUGH A CULVERT BENEATH THE EAST PERIMETER ROAD AND INTO POND 9.
DETECTABLE LEVELS OF NITROAROMATICS, HOWEVER, WERE NOT OBSERVED IN THE WATER OR THE SEDIMENTS OF POND 9.

6. THE GROUND WATER GRADIENT IN THE TNT MANUFACTURING AREA IS TOWARD THE EAST-SOUTHEAST WITH AN ESTIMATED
VELOCITY OF 0.6 FT/DAY.  NO WESTERLY COMPONENT WAS OBSERVED.  A LATERAL FLOW COMPONENT OCCURS TOWARD THE  
EAST-SOUTHEAST IN THE SHALLOW, WATER-TABLE AQUIFER DUE TO INFILTRATION OF RAINFALL AND THE LOW PERMEABILITY
OF THE UNDERLYING GRAY CLAY CONFINING UNIT.  THIS LATERAL FLOW RESULTS IN THE OBSERVED DOWNGRADIENT GROUND
WATER SEEPS.  THE POTENTIAL FOR DOWNWARD MIGRATION OF CONTAMINANTS INTO THE DEEP, CONFINED ALLUVIAL AQUIFER
IS PRECLUDED DUE TO THE CONFINING GRAY CLAY UNIT.

7. NO MIGRATION OF CONTAMINANTS TO OLDTOWN CREEK WAS OBSERVED IN EITHER THE GROUND WATER OR SURFACE WATER. 
THE AREALLY LIMITED, SILTY SAND LENS PENETRATED BY MONITOR WELL GW21 CONTAINED A LOW LEVEL OF 2,4,6-TNT (0.8
UG/L) AND LOW LEVELS OF TRACE METALS, WHICH MAY INDICATE RESIDUAL CONTAMINATION FROM OVERFLOW OF THE OLD
YELLOW WATER RESERVOIR/TOXIC SWAMP AREA.

8. EXPOSURE PATHWAYS TO HUMANS AND ANIMALS FOR THE NITROAROMATIC CONTAMINANTS OBSERVED IN THE TNT
MANUFACTURING AREA INCLUDE BOTH DIRECT AND INDIRECT ROUTES.  DIRECT EXPOSURE OF ANIMALS AND HUMANS TO     
NITROAROMATIC CONTAMINATION CAN OCCUR VIA DIRECT CONTACT (DERMAL AND/OR INHALATION) WITH NITROAROMATIC
RESIDUES IN THE SOILS ADJACENT TO THE PROCESSING AND REFINING FACILITIES OR VIA DIRECT CONTACT WITH THE
CONTAMINATED GROUND WATER SEEPS.  INDIRECT EXPOSURE CAN OCCUR VIA TERRESTRIAL AND AQUATIC FOOD CHAIN
MECHANISMS.  IN ADDITION TO THE CHEMICAL HAZARD ASSOCIATED WITH EXPOSURE TO NITROAROMATICS, A PHYSICAL HAZARD
EXISTS DUE TO THE NUMEROUS OPEN MANHOLES IN THIS AREA, MOST OF WHICH ARE CONCEALED BY VEGETATION.

BURNING GROUNDS

1. NITROAROMATIC CONTAMINATION, INCLUDING PIECES OF CRYSTALLINE TNT AND SOILS CONTAINING UP TO 4-PERCENT
(40,000 UG/G) NITROAROMATICS EXISTS IN THE SOILS OF BOTH THE EAST AND WEST BURNING GROUNDS AREA.  IN 
ADDITION TO THE NITROAROMATIC CONTAMINATION, THE SOILS OF THE WEST BURNING GROUNDS CONTAIN POLYNUCLEAR
AROMATIC HYDROCARBONS (PAHS), INCLUDING BENZO(A)PYRENE, LARGE PILES OF FRIABLE ASBESTOS, DEPOSITS OF
ELEMENTAL SULFUR, AND LEAD CONCENTRATIONS OF UP TO 1,400 UG/G. THESE CONTAMINANTS PRINCIPALLY ARE CONFINED TO
THE SURFACE SOIL LAYER ONLY.

2. NO CONTAMINATION BY NITROAROMATIC COMPOUNDS OR PRIORITY POLLUTANT ORGANICS WAS OBSERVED IN THE GROUND
WATER IN THE BURNING GROUNDS AREA.  ADDITIONALLY, NO NITROAROMATIC CONTAMINATION WAS DETECTED IN THE SURFACE
WATERS DOWNGRADIENT OF THE BURNING GROUNDS.  ONE SEDIMENT SAMPLE AT OTC4, DOWNGRADIENT OF THE BURNING GROUNDS
AREA, HOWEVER, DID CONTAIN A LOW (0.2 UG/G) BUT DETECTABLE LEVEL OF 1,3-DNB. ASBESTOS CONTAMINATION (2.6 X
10(6) FIBERS/L) WAS OBSERVED IN THE SURFACE WATERS DOWNGRADIENT OF THE BURNING GROUNDS.

3. THE ONLY EVIDENCE OF NITROAROMATIC CONTAMINANT MIGRATION VIA SURFACE WATER RUNOFF FROM THE BURNING GROUNDS



AREA WAS THE LOW LEVEL OF 1,3-DNB THAT WAS DETECTED IN THE SEDIMENT AT OTC4.  ASBESTOS MIGRATION IS OCCURRING
FROM THIS AREA VIA SURFACE EROSION INTO DOWNGRADIENT SURFACE WATERS.

4. IMMEDIATELY BELOW BOTH THE EAST AND WEST BURNING GROUNDS IS 30 TO 35 FT OF CLAY DEPOSITS.  THE OBSERVED
GROUND WATER GRADIENT IS TOWARD A TROUGH BENEATH THE EAST BURNING GROUNDS AND TOWARD THE WEST IN THE AREA OF
THE WEST BURNING GROUNDS.  THE SURFACE CLAY DEPOSITS, HOWEVER, IN THE VICINITY OF MONITOR WELLS GW3 AND GW4
ARE THIN AND HAVE BEEN ERODED.  ELEVATED LEVELS OF SULFATE AND DISSOLVED SOLIDS IN THE GROUND WATER AT THESE
LOCATIONS INDICATE A POTENTIAL MIGRATION PATHWAY EXISTS FOR SURFACE WATER INFILTRATION TO THE WATER-TABLE
AQUIFER IN THIS AREA, WHICH IS TOPOGRAPHICALLY DOWNGRADIENT OF THE WEST BURNING GROUNDS.  NO CONTAMINATION BY
NITROAROMATICS, HOWEVER, WAS DETECTED IN THE GROUND WATER.

5. DURING THE DRY PERIOD OF SUMMER AND EARLY FALL, AN ATMOSPHERIC ROUTE FOR MIGRATION OF NITROAROMATICS,
ASBESTOS, PAHS, AND LEAD ALSO EXISTS FROM THE BURNING GROUNDS AREA VIA WIND-INDUCED SUSPENSION OF SOIL     
PARTICULATE MATERIAL.  NO MEASUREMENTS WERE PERFORMED DURING THE RI TO QUANTIFY THIS ATMOSPHERIC MIGRATION
RATE.  HOWEVER, DUE TO CLIMATOLOGICAL CONDITIONS FOR THIS AREA, THE ATMOSPHERIC RATE IS LIKELY SMALL COMPARED
TO THE SURFACE RUNOFF/EROSION RATE.

6. DIRECT AND INDIRECT EXPOSURE PATHWAYS TO HUMANS AND ANIMALS EXIST FOR THE CONTAMINANTS OBSERVED IN THE
BURNING GROUNDS AREA.  DIRECT EXPOSURE OF HUMANS AND ANIMALS TO THE OBSERVED SOIL CONTAMINANTS
(NITROAROMATICS, ASBESTOS, PAHS, AND LEAD) CAN OCCUR VIA CONTACT (DERMAL) WITH THE SOILS IN THE BURNING
GROUNDS.  DIRECT CONTACT CAN ALSO OCCUR VIA INHALATION OF SUSPENDED SOIL PARTICULATES CONTAINING THESE
CONTAMINANTS.  INDIRECT EXPOSURE EXISTS VIA BOTH AQUATIC AND TERRESTRIAL FOOD CHAIN MECHANISMS.

INVESTIGATIONS BEYOND MCCLINTIC

1. THIRTEEN DOMESTIC/MUNICIPAL WATER SUPPLY WELLS WERE SAMPLED DURING THE RI.  ALL BUT ONE WELL (THE
MCCLINTIC DOGHOUSE WELL) ARE LOCATED OFF THE MCCLINTIC STATE WILDLIFE STATION.  EACH OF THE WELLS,
HOWEVER, IS LOCATED WITHIN THE FORMER BOUNDARY OF WVOW AS IT EXISTED DURING WWII.  NO NITROAROMATIC COMPOUNDS
OR SIGNIFICANT TRACE METALS WERE DETECTED IN THE GROUND WATER FROM ANY OF THE WATER SUPPLY WELLS. ALL OF THE
SUPPLY WELLS ARE INSTALLED IN THE DEEP, CONFINED, ALLUVIAL AQUIFER DUE TO THE HIGH YIELDS FROM THIS ZONE. 
NITROAROMATIC CONTAMINATION FROM THE TNT MANUFACTURING AREA IS LIMITED TO THE
SHALLOW, WATER-TABLE AQUIFER LOCATED IN THE SANDS ABOVE THE CONFINING CLAY UNITS.  SEVERAL MONITORING WELLS
INSTALLED DURING THE RI THROUGH THE CONFINING GRAY CLAY UNIT EXHIBITED ARTESIAN CONDITIONS, WITH
MONITOR WELLS GW21D AND GW22D HAVING CONTINUOUS FLOW FROM THE WELL CASING.  THE CONFINING CLAY UNITS AND THE
OBSERVED ARTESIAN CONDITIONS OF THE DEEP, ALLUVIAL AQUIFER GREATLY LIMIT THE POTENTIAL FOR CONTAMINATION OF
THIS AQUIFER.

2. THE SAMPLING AND ANALYSIS OF WATER/SEDIMENT ALONG OLDTOWN CREEK AND THE PRINCIPAL TRIBUTARIES DRAINING THE
SITE INDICATE THAT SIGNIFICANT ASBESTOS MIGRATION IS OCCURRING FROM THE BURNING GROUNDS AREA.

3. THE REMELT FACILITY IS LOCATED IN THE SOUTHERN PORTION OF THE MAGAZINE AREA ALONG THE UPPER REACHES OF
MILL CREEK.  THIS OPERATION HAS BEEN IN EXISTENCE SINCE THE 1950S TO MELT AND RECAST EXPLOSIVES RECLAIMED
FROM ORDNANCE MATERIALS.  SAMPLING AND ANALYSIS OF SOILS ADJACENT TO THIS FACILITY INDICATE THAT
NITROAROMATIC CONTAMINATION EXISTS IN THE SOILS AT LEVELS UP TO 6,000 UG/G.  NO NITROAROMATIC COMPOUNDS WERE
DETECTED IN EITHER THE SURFACE WATER OR SEDIMENT AT SAMPLING LOCATIONS IN THE MILL CREEK DRAINAGE SYSTEM
ADJACENT TO THE REMELT FACILITY.  APPARENTLY, EROSION OF THE CONTAMINATED SOILS ADJACENT TO THE REMELT
FACILITY AND TRANSPORT INTO MILL CREEK IS NOT OCCURRING OR THE RATE IS INSIGNIFICANT COMPARED TO INPUTS OF
UNCONTAMINATED WATER AND SEDIMENTS.

CONTAMINATION STATUS

THE FOLLOWING PARAGRAPHS ARE A SUMMARY OF THE OVERALL SITE CONTAMINANT SOURCES, CONTAMINATED MEDIA,
HYDROGEOLOGICAL SETTING, CONTAMINANT MIGRATIONS AND EXPOSURE PATHWAYS.  SEE FIGURES 9 THROUGH 13 FOR THE
LOCATIONS OF GROUND WATER MONITORING WELLS AND SOIL, SURFACE WATER AND SEDIMENT SAMPLING LOCATIONS.  THE
PRINCIPAL SITEWIDE CONTAMINANTS ARE NITROAROMATIC RESIDUES, AND THE PREDOMINANT COMPOUND OBSERVED WAS
2,4,6-TNT ALTHOUGH, 1,3,5-TNB AND 2,4-DNT WERE ALSO WIDELY DISTRIBUTED. THE MAJOR NITROAROMATIC CONTAMINANT
SOURCE AREAS WERE:

       1. THE SURFACE AND SUBSURFACE SOILS IN THE TNT MANUFACTURING AREA.
       2. THE INDUSTRIAL SEWERLINES IN THE TNT MANUFACTURING AREA AND THE
          TRUNK SEWERLINES LEADING FROM THE POND 13 AREA TO THE OUTFALLS AND
       3. THE SURFACE SOILS IN THE EAST AND WEST BURNING GROUNDS.
 



IN THE SURFACE SOILS OF THE TNT MANUFACTURING AREA AND THE BURNING GROUNDS CONCENTRATIONS RANGING TO THE LOW
PERCENT LEVELS (LT 10 PERCENT) WERE ENCOUNTERED.  THE INDUSTRIAL SEWERLINES EXHIBITED CONCENTRATIONS
REACHING 71%.  THESE SOURCE AREAS CONTRIBUTE SURFACE WATER AND GROUND WATER CONTAMINATION BY NITROAROMATICS
AND REPRESENT A HAZARD TO HUMAN BEINGS AND WILDLIFE AS A RESULT OF DIRECT CONTACT.

ASBESTOS, DISPOSED PRIMARILY AT THE WEST BURNING GROUNDS, REPRESENTS A DIRECT CONTACT HAZARD IN THIS AREA. 
SURFACE WATER MIGRATION OF ASBESTOS IS OCCURRING INTO THE DRAINAGE LEADING FROM THIS SOURCE AREA INTO
OLDTOWN CREEK.  WATERS OF THE DRAINAGE AREA AND OLDTOWN CREEK ARE NOT USED AS DRINKING WATER SOURCES OR FOR
BODY CONTACT RECREATION.  PAHS AND LEAD ALSO WERE OBSERVED IN THE WEST BURNING GROUNDS.  ALTHOUGH THESE
CONTAMINANTS REPRESENT A POTENTIAL CONTACT HAZARD IN THE SOURCE AREA, NO GENERALIZED MIGRATION APPEARS TO
HAVE OCCURRED.  ASBESTOS ALSO EXISTS OFFSITE IN THE POWERHOUSES AND MASON FURNITURE CO.  ACCESS TO THE SOUTH
POWERHOUSE IS NOT RESTRICTED.  BOTH POWERHOUSES AND THE MASON FURNITURE CO. ARE PRIVATELY OWNED.

THE MAJOR CONTAMINATED MEDIA ARE THE FOLLOWING:

       1. THE SOURCE AREA SOILS DESCRIBED ABOVE AND SOILS/SEDIMENTS WHICH
          HAVE ERODED FROM THE CONTAMINATED SOURCES;
       2. THE SHALLOW AQUIFER UNDERLYING THE TNT MANUFACTURING AREA;
       3. THE SURFACE WATER AND SEDIMENTS OF POND 13 WHICH ARE BEING
          CONTAMINATED BY NITROAROMATIC RESIDUES TRAVELING DOWN THE
          GRADIENT OF THE SEWERLINE FROM THE TNT MANUFACTURING AREA AND/OR
          FROM THE WET WELLS; AND
       4. WATERS OF POND 34 ON THE EAST SIDE OF THE TNT MANUFACTURING AREA.

WVOW IS LOCATED ON ALLUVIAL TERRACES OF THE OHIO RIVER AND IS DRAINED PRIMARILY BY TWO CREEK SYSTEMS, OLDTOWN
CREEK AND MILL CREEK.  MILL CREEK DRAINS THE NORTHERN PORTION OF THE SITE INCLUDING THE RED WATER
RESERVOIRS, YELLOW WATER RESERVOIR, ACIDS AREA, AND THE MAGAZINE AREA. OLDTOWN CREEK DRAINS THE POND 13 AREA,
THE TNT MANUFACTURING AREA, AND THE BURNING GROUNDS.  A TOTAL OF 39 IMPOUNDMENTS HAS BEEN DEVELOPED ON WVOW
FOR THE PROPAGATION OF FISH AND WATERFOWL.

THE SEDIMENTS ABOVE BEDROCK CONSIST OF LAYERS AND BEDS OF GRAVEL, SAND, SILTS, AND CLAYS WHICH WERE DEPOSITED
BY THE OHIO RIVER AS ALLUVIUM SINCE THE PLEISTOCENE GLACIATION.  THE SURFACE SEDIMENTS CONSIST MAINLY OF
SILTY CLAYS IN THE SOUTHERN PORTION OF THE SITE.  THE SURFACE SEDIMENTS IN THE NORTHWESTERN SECTION ARE SILTS
AND SANDS OF VARYING CLAY CONTENT.  A GRAY CLAY STRATUM EXISTS AT AN ELEVATION APPROXIMATELY 560 FT-MSL AND
LIES UP TO 20 TO 30 FT BELOW THE SURFACE.  THIS LAYER ACTS AS A CONFINING LAYER, DIVIDING THE AQUIFER SYSTEM
INTO TWO PARTS. ABOVE THE CONFINING LAYER A SHALLOW WATER-TABLE AQUIFER EXISTS IN WHICH GROUND WATER FLOW IS
PRIMARILY LATERALLY TO THE EAST FROM THE TNT MANUFACTURING AREA.
 
IN THE BURNING GROUNDS, THE GROUND WATER MOVEMENT IN THIS AQUIFER IS COMPLEX.  THE CLAY CONFINING LAYER IS
THICKEST UNDER THE BURNING GROUNDS AND THE TNT MANUFACTURING AREA.  BELOW THE CONFINING LAYER A SECOND
ALLUVIAL AQUIFER SYSTEM EXISTS WHICH IS UNDER ARTESIAN PRESSURE.  AT THE CENTER AND SOUTHEASTERN PORTION OF
THE SITE THE POTENTIOMETRIC SURFACE IS HIGHER THAN THE LAND SURFACE.  VERTICAL GRADIENTS VARY FROM UPWARD IN
THESE AREAS TO STRONGLY DOWNWARD IN THE CENTER OF THE TNT MANUFACTURING AREA.  CONTAMINATION IS CONFINED TO
THE SHALLOW AQUIFER SYSTEM AND IS MIGRATING FROM THE TNT MANUFACTURING AREA.  CONTAMINATED GROUND WATER
DISCHARGES FROM THE SHALLOW AQUIFER TO PONDS 9 AND 10 VIA A SERIES OF SEEPS AT THE BASE OF THE ESCARPMENT
ALONG THE SOUTHERN AND SOUTHEASTERN EDGE OF THE TNT MANUFACTURING AREA.

MIGRATION OF NITROAROMATICS IS RETARDED SIGNIFICANTLY IN THE GROUND WATER COMPARED TO THE MIGRATION OF THE
ASSOCIATED RELEASES OF SULFATE AND NITRATE.  CONTAMINATION MIGRATION IN SURFACE WATERS (POND 13 AND POND 34),
AND FROM THE SEEPS INTO PONDS 9 AND 10 IS LIMITED BY DILUTION AND BY FATE PROCESSES, PRIMARILY PHOTOLYSIS. 
NO OFFSITE SURFACE WATER CONTAMINANT MIGRATION OR SIGNIFICANT ONSITE SPREAD WAS OBSERVED.

DIRECT AND INDIRECT CONTACT VIA THE FOOD CHAIN THROUGH HUNTING AND FISHING ARE POTENTIAL EXPOSURE PATHWAYS
FOR NITROAROMATIC RESIDUES FROM THE SOILS.  THE GROUND WATER EXPOSURE PATHWAY FROM THE SHALLOW, CONTAMINATED
AQUIFER IN THE TNT MANUFACTURING AREA IS VIA DISCHARGE TO SURFACE WATERS AND TAKING OF FISH AND/OR WATERFOWL.

CONTAMINANT MONITORING WELLS

FIFTY MONITOR WELLS WERE INSTALLED IN TWO PHASES (PHASE IA AND PHASE IB) DURING THE WVOW INVESTIGATION. 
DURING PHASE IA, 26 SHALLOW MONITOR WELLS AND 3 DEEP MONITOR WELLS WERE INSTALLED; DURING PHASE IB, 15
SHALLOW MONITOR WELLS AND 6 DEEP MONITOR WELLS WERE INSTALLED.  THE LOCATIONS OF MONITOR WELLS ARE SHOWN IN
FIGURES 9, 10 AND 11.  THE LOCATIONS, DEPTHS, AND SCREENED INTERVALS OF MONITOR WELLS WERE SELECTED
TO DELINEATE CONTAMINANT DISTRIBUTION AND THE GEOHYDROLOGICAL ENVIRONMENT.  THIS SELECTION WAS BASED ON THE



RESULTS OF GROUND WATER DATA OBTAINED FROM THE OBSERVATION WELLS, SUBSURFACE CONDITIONS OBSERVED DURING
DRILLING, AND FROM PRELIMINARY RESULTS OF THE GEOPHYSICAL SURVEY WHICH WAS BEING CONDUCTED CONCURRENTLY WITH
THE OBSERVATION WELL INSTALLATION.  THE PHASE IA MONITOR WELLS WERE INSTALLED FROM OCTOBER TO DECEMBER 1984,
IMMEDIATELY AFTER ASSESSMENT OF GROUND WATER LEVEL DATA FROM THE OBSERVATION WELLS.

BECAUSE OF THE TIME CONSTRAINTS OF THIS STUDY, PHASE IB WELL INSTALLATION PROCEEDED IMMEDIATELY FOLLOWING THE
CONCLUSION OF PHASE IA DRILLING.  LOCATION AND SCREEN INTERVALS FOR PHASE IB WELLS WERE BASED ON THE RESULTS
OBTAINED FROM THE PHASE IA SAMPLING.  GROUND WATER SAMPLES COLLECTED DURING WELL DEVELOPMENT OF PHASE IA
WELLS WERE ANALYZED USING A RAPID COLORIMETRIC TNT DETECTOR KIT.  THIS DETECTOR KIT PROVIDED A RAPID
PRESENCE-ABSENCE DETERMINATION FOR NITROAROMATIC COMPOUNDS AND WAS INSTRUMENTAL IN THE SELECTION OF SEVERAL
PHASE IB WELLS.

ENDANGERMENT ASSESSMENT

THE BASIC REMEDIAL OBJECTIVES OF THE DA WERE DEFINED IN THEIR ENDANGERMENT ASSESSMENT (EA) REPORT.  THE EA
SUMMARIZED AND INTERPRETED RI DATA IN ORDER TO ASSESS ACTUAL AND/OR POTENTIAL HARM TO PUBLIC HEALTH, WELFARE,
OR THE ENVIRONMENT FROM HAZARDOUS SUBSTANCES ORIGINATING ON WVOW.  CONSEQUENTLY, THE EA JUSTIFIED THE NEED
FOR REMEDIAL ACTION AND SERVED TO FOCUS REMEDIAL ACTION ALTERNATIVES. CRITERIA FOR REMEDIATION WERE DEVELOPED
IN CONSIDERATION OF ALL REALISTIC EXPOSURE PATHWAYS BY WHICH PEOPLE, WILDLIFE, OR AQUATIC LIFE MAY BE EXPOSED
TO THE CONTAMINANTS.  CRITERIA DEVELOPMENT WAS MODELED ON THE PRELIMINARY POLLUTANT LIMIT VALUE (PPLV)
METHODOLOGY DEVELOPED AT THE U.S. ARMY MEDICAL BIOENGINEERING RESEARCH AND DEVELOPMENT LABORATORY (USAMBRDL). 
THE PPLV METHODOLOGY REPRESENTS AN APPROACH TO CRITERIA DEVELOPMENT BASED ON SITE-SPECIFIC EXPOSURE AND RISK
ASSESSMENT TECHNIQUES AND IS DOCUMENTED BY SMALL (1984).  THE CRITERIA WERE DEVELOPED UNDER THE ASSUMPTION
THAT MCCLINTIC WILDLIFE STATION WILL CONTINUE TO BE MANAGED AS A HUNTING AND FISHING AREA WITH UNRESTRICTED
ACCESS.  FURTHERMORE, THE METHODOLOGY ASSUMES THAT RECREATIONAL USERS SHOULD NOT BE EXPOSED DIRECTLY OR
THROUGH GAME AND FISH TO CONTAMINATION LEVELS THAT POSE A SIGNIFICANT RISK.  IN ADDITION, AQUATIC AND
TERRESTRIAL BIOTA SHOULD NOT BE EXPOSED TO TOXIC CONCENTRATIONS.

SEVERAL KEY FACTORS AFFECT THE EXPOSURE ASSESSMENT.  HAZARDOUS CONCENTRATIONS OF CONTAMINANTS ASSOCIATED WITH
THE TNT MANUFACTURING AREA, BURNING GROUNDS AREA, AND INDUSTRIAL SEWERLINES ARE RESTRICTED TO THE MCCLINTIC
WILDLIFE STATION AND WOULD, UNDER THE NO ACTION ALTERNATIVE, CONTINUE TO BE RESTRICTED.  NO RESIDENCES WILL
BE CONSTRUCTED ON THE MCCLINTIC WILDLIFE STATION.  GROUND WATER RESOURCES THAT HAVE BECOME CONTAMINATED ARE
NOT NOW USED FOR POTABLE SUPPLY; THE MCCLINTIC WILDLIFE STATION IS SERVED BY A MUNICIPAL SUPPLY AND
OVERWHELMING INSTITUTIONAL CONSTRAINTS CONTROL AGAINST THE USE OF GROUND WATER ON THE MCCLINTIC WILDLIFE
STATION AS A FUTURE POTABLE SUPPLY.  THE MCCLINTIC WILDLIFE STATION IS THE MOST POPULAR (I.E., HEAVILY
UTILIZED) FACILITY IN WEST VIRGINIA'S STATE WILDLIFE MANAGEMENT SYSTEM BECAUSE OF ITS PROXIMITY TO THE
STATE'S TWO LARGEST CITIES, HUNTINGTON AND CHARLESTON.  MORE IMPORTANTLY, THE ORIGINAL DEED TRANSFERRING THE
PROPERTY FROM DA TO THE STATE HAD A RESTRICTION REQUIRING THAT THE PROPERTY BE MAINTAINED AS A WILDLIFE
PRESERVE.  BECAUSE OF THESE CONSTRAINTS, IT IS CLEAR THAT RESIDENCES WILL NOT BE CONSTRUCTED ON MCCLINTIC
WILDLIFE STATION, NOR WILL ONSITE GROUND WATER BE USED AS A DRINKING WATER SUPPLY.

THE CRITERIA FOR RESIDUAL CONTAMINANT LEVELS ARE SUMMARIZED IN TABLE 4. BY COMPARING ACTUAL CONTAMINANT
LEVELS WITH THESE CRITERIA, THE ACTUAL RISKS INCURRED BY THE EXPOSED POPULATION HAVE BEEN ESTIMATED. THE
ESTIMATED LIFETIME CANCER RISK ASSOCIATED WITH REGULAR USE OF THE SITE AND CONSUMPTION OF HARVESTED GAME IS
ESTIMATED NOT TO EXCEED 4 X 10-5. SINCE THE POPULATION EXPOSED AT THE ASSUMED LEVELS IS LESS THAN 200, THE
EXPECTED NUMBER OF EXCESS CANCER INCIDENCES UNDER THE NO ACTION ALTERNATIVE IS LESS THAN 0.008.  IN OTHER
WORDS, ODDS ARE ABOUT 100 TO 1 THAT NO EXCESS CANCERS WILL OCCUR AS A RESULT OF CONTAMINATION IN THE  SOURCE
AREAS.  NONCARCINOGENIC HEALTH EFFECTS ARE NOT LIKELY, WITH THE POSSIBLE EXCEPTION OF EFFECTS ASSOCIATED WITH
2,4,6-TNT WHICH EXCEEDS THE DERIVED CRITERION BY A FACTOR OF 4.

ASIDE FROM AN ENDANGERMENT POSED BY THE TOXICITY OF NITROAROMATIC CONTAMINATION TO HUMANS AND WILDLIFE,
ADDITIONAL HAZARDS EXIST AT THE SITE.  SOME SEWERLINES CONTAIN REACTIVE WASTES.  THESE WASTES SHOULD BE
REMOVED OR RENDERED NONREACTIVE.  OPEN MANHOLES ASSOCIATED WITH SEWERLINES POSE A SAFETY HAZARD WHICH SHOULD
BE REMEDIED. FRIABLE ASBESTOS DEPOSITS IN THE BURNING GROUNDS AREA POSE AN INHALATION HAZARD REQUIRING
REMEDIATION.  VEGETATION STRESS IS EVIDENT IN THE BURNING GROUNDS AREA, AND IT APPEARS THAT VEGETATION WILL
NOT GROW IN SOILS CONTAINING MORE THAN 1,000 UG/G OF TOTAL NITROAROMATICS.

CONSIDERING THE FINDINGS OF THE EA, THE FOLLOWING REMEDIAL OBJECTIVES WERE DEFINED TO MINIMIZE OR ELIMINATE
THE ENDANGERMENT ASSOCIATED WITH THE SOURCE AREAS:

        1. TO ELIMINATE SAFETY HAZARDS ASSOCIATED WITH REACTIVE WASTES
           REMOVE OR RENDER NONREACTIVE ALL REACTIVE WASTES.
        2. TO ACHIEVE LESS THAN 10-6 INDIVIDUAL LIFETIME, EXCESS CANCER



           RISK FOR AVID HUNTERS AND THEIR FAMILIES OR FRIENDS WHO CONSUME
           MEAT FROM GAME THAT FEED IN CONTAMINATED AREAS:  REMOVE OR COVER
           THE UPPER 2 FT OF SOIL IF TOTAL NITROAROMATIC CONTAMINATION
           EXCEEDS 500 UG/G.
        3. TO ACHIEVE LESS THAN 10-6 INDIVIDUAL LIFETIME EXCESS CANCER RISK
           FOR FREQUENT VISITORS TO THE MCCLINTIC WILDLIFE STATION WHO COME
           INTO DIRECT CONTACT WITH SURFICIAL SOILS:  REMOVE OR COVER THE
           UPPER 6 INCHES OF SOIL IF TOTAL NITROAROMATIC CONTAMINATION
           EXCEEDS 50 UG/G.

ACHIEVEMENT OF THESE CRITERIA WILL ALSO ELIMINATE THE ENDANGERMENT ASSOCIATED WITH OTHER SITE CONTAMINANTS
SINCE THE OTHER CONTAMINANTS ARE FOUND IN ASSOCIATION WITH HIGH LEVELS OF NITROAROMATIC CONTAMINATION.
ACHIEVEMENT OF OBJECTIVE 3 WILL ALSO MITIGATE POTENTIAL IMPACTS ON AQUATIC BIOTA ASSOCIATED WITH EROSION AND
RUNOFF FROM EXTREME STORM EVENTS.  ALL PONDS STOCKED AND USED FOR FISHING CURRENTLY ACHIEVE THE   RECOMMENDED
SURFACE WATER AND SEDIMENT CRITERIA DESIGNED TO PROTECT FISHERMEN AND AQUATIC LIFE.  IT IS NECESSARY THAT ANY
REMEDIAL ACTIONS TAKEN WILL NOT RESULT IN EXCEEDANCE OF THE ACCEPTABLE CONTAMINATION   LEVELS PRESENTED IN
TABLE 4.

TO ENSURE THAT THE INDIVIDUAL LIFETIME EXCESS CANCER RISK NOT EXCEED 10-5, THE OBJECTIVES COULD BE MODIFIED
AS FOLLOWS:

        - NO CHANGE FOR OBJECTIVE 1.

        - DELETE OBJECTIVE 2:  PLANTS CANNOT GROW IN SOILS CONTAMINATED
            WITH NITROAROMATICS AT LEVELS THAT WOULD LEAD TO A 10-5 RISK
            LEVEL FOR GAME MEAT CONSUMERS NOR WOULD EXPOSURE TO
            NONCARCINOGENIC CONTAMINANTS EXCEED ACCEPTABLE LEVELS AS A
            RESULT OF PLANT UPTAKE, REGARDLESS OF SOIL CONTAMINATION.

        - FOR OBJECTIVE 3, CHANGE THE CRITERION FOR REMOVING OR COVERING
            THE UPPER 6 INCHES OF SOIL FROM 50 UG/G TO 300 UG/G TOTAL
            NITROAROMATIC CONTAMINATION.

ALTERNATIVE DEVELOPMENT

THE MAJOR OBJECTIVES FOR THE REMEDIAL ACTION TO BE TAKEN AT THE WVOW SITE ARE TO ELIMINATE THE SOURCES OF
CONTAMINATION.  THIS WOULD INVOLVE PREVENTING AND/OR REDUCING:  A) INFILTRATION THROUGH THE SOURCES; B)
DIRECT CONTACT WITH CONTAMINATED SOIL; C) FUTURE CONTAMINATION OF GROUND WATER, AND D) THE DEGRADATION OF
SURFACE WATERS. THE REQUIREMENTS OF CERCLA SECTION 104, EPA'S MANDATE TO PROTECT THE PUBLIC HEALTH AND
WELFARE AND THE ENVIRONMENT, DETERMINE THE GOALS AND LEVEL OF RESPONSE FOR THE SITE.
 
IN AN EFFORT TO DETERMINE REMEDIAL ALTERNATIVES FOR THE SUBJECT SITE, FEASIBLE TECHNOLOGIES WERE IDENTIFIED. 
THESE TECHNOLOGIES WERE THEN SCREENED TO ELIMINATE ALL BUT THE MOST PRACTICABLE AND
IMPLEMENTABLE ONES.  THIS SCREENING CONSIDERED:  TECHNICAL, PUBLIC HEALTH, ENVIRONMENTAL, INSTITUTIONAL, AND
COST CONSIDERATIONS.  THOSE TECHNOLOGIES THAT PASSED THE TECHNOLOGY SCREENING PROCESS WERE USED TO
FORM REMEDIAL ALTERNATIVES.

THE REMEDIAL ALTERNATIVES WERE DEVELOPED USING BEST ENGINEERING JUDGMENT TO SELECT A TECHNOLOGY OR GROUP OF
TECHNOLOGIES THAT BEST ADDRESSES THE PROBLEMS EXISTING AT THE SITE TO PROTECT PUBLIC HEALTH, WELFARE, AND THE
ENVIRONMENT.  IN AN EFFORT TO PROVIDE A DEGREE OF FLEXIBILITY IN THE FINAL SELECTION OF A REMEDIAL ACTION,
ALTERNATIVES COVERING A RANGE OF REMEDIAL ACTION CATEGORIES HAVE BEEN DEVELOPED.

THESE CATEGORIES ARE DESCRIBED BELOW:

        A)  NO ACTION

        B)  ALTERNATIVES FOR TREATMENT OR DISPOSAL IN AN OFFSITE FACILITY.

        C)  ALTERNATIVES WHICH ATTAIN PUBLIC HEALTH AND ENVIRONMENTAL
            STANDARDS AS DEFINED BY CERCLA.

        D)  ALTERNATIVES WHICH EXCEED PUBLIC HEALTH AND ENVIRONMENTAL
            STANDARDS AS DEFINED BY CERCLA.



        E)  ALTERNATIVES WHICH DO NOT ATTAIN PUBLIC HEALTH OR ENVIRONMENTAL
            STANDARDS BUT WILL REDUCE THE LIKELIHOOD OF PRESENT OR FUTURE THREAT.

REMEDIAL ACTION ALTERNATIVES FOR AREAS OF STUDY (TNT MANUFACTURING AREA, BURNING GROUNDS AREA AND INDUSTRIAL
SEWERLINES)

1.1 OFFSITE DISPOSAL ALTERNATIVES

1.1.1 ALTERNATIVE 1A2

ALTERNATIVE 1A2 FOR THE TNT MANUFACTURING AREA AND THE BURNING GROUNDS INVOLVES THE REMEDIATION OF
CONTAMINATED SOIL.  SOIL WILL BE EXCAVATED AND TRANSPORTED TO A RCRA-PERMITTED COMMERCIAL INCINERATOR THAT
WILL ACCEPT NITROAROMATICS-CONTAMINATED SOIL IN LARGE QUANTITIES.  THE INDUSTRIAL SEWERLINES ARE NOT
ADDRESSED, BECAUSE NO OFFSITE FACILITY WAS IDENTIFIED WHICH WOULD ACCEPT REACTIVE MATERIALS FOR INCINERATION.

THE OBJECTIVE OF THIS ALTERNATIVE IS COMPLETE REMOVAL OF ALL CONTAMINATED SOIL THAT CONTAINS NITROAROMATIC
CONCENTRATIONS ABOVE THE 10-6 RISK LEVELS.  TO ACHIEVE A 10-6 RISK LEVEL FOR SOILS IN THE TNT MANUFACTURING
AREA AND THE BURNING GROUNDS THE FOLLOWING REMEDIAL OBJECTIVES WERE ESTABLISHED:

        1. REMOVE, OR RENDER NONREACTIVE, ALL REACTIVE WASTES;
        2. REMOVE OR COVER THE UPPER 2 FT OF SOIL IF TOTAL NITROAROMATIC
           CONTAMINATION EXCEEDS 500 UG/G; AND,
        3. REMOVE OR COVER THE UPPER 6 INCHES OF SOIL IF TOTAL
           NITROAROMATIC CONTAMINATION EXCEEDS 50 UG/G.

THE WORST-CASE ESTIMATE FOR SURFICIAL CONTAMINATION (GT 50 UG/G) AT THE TNT MANUFACTURING AREA IS
APPROXIMATELY 9,000 FT2 PER TNT LINE, OR 90,000 FT2 TOTAL FOR THE 10 LINES.  THE ESTIMATES FOR THE BURNING 
GROUNDS IS 48,980 FT2.

THE WVOW RI REPORT (ESE, 1986A) INDICATES CONTAMINATION WAS CONSISTENTLY BELOW THE 10-6 REMEDIAL OBJECTIVE OF
500 UG/G AT A DEPTH OF 50 CENTIMETERS (CM) (APPROXIMATELY 1.6 FT).  THEREFORE, EXCAVATION TO A DEPTH OF 1.6
FT WAS ASSUMED SUFFICIENT TO ACHIEVE THE 10-6 CLEANUP OBJECTIVE TO REMOVE CONTAMINATION WITHIN THE UPPER 2
FT.  ASSUMING A 25-PERCENT SWELL FACTOR UPON EXCAVATION, APPROXIMATELY 10,325 CUBIC YARDS (CY) OF SOIL WILL
BE REMOVED AND INCINERATED OFFSITE.

SITE PREPARATION -- MOBILIZATION OPERATIONS ASSOCIATED WITH THIS ALTERNATIVE INCLUDE:

        1. CLEARING AND GRUBBING OF HEAVY VEGETATION OVER AN ESTIMATED
           2.1 ACRES (0.21 ACRE PER TNT LINE, 2 ACRES FOR BURNING GROUNDS)
        2. PERFORMING A TOPOGRAPHIC SURVEY OF THE CONTAMINATED AREA TO
           DOCUMENT ORIGINAL ELEVATIONS,
        3. INSTALLING TRAILERS FOR DECONTAMINATION AND ADMINISTRATION PURPOSES,
        4. CONSTRUCTING ACCESS ROADS CAPABLE OF SUPPORTING HEAVY EQUIPMENT,
        5. CONSTRUCTING SURFACE WATER CONTROLS, AND
        6. EXTENDING UTILITIES TO THESE MOBILIZED AREAS.

ACCESS ROADS MUST BE CONSTRUCTED TO EACH BUILDING FOUNDATION TO FACILITATE THE MOVEMENT OF HEAVY EARTHMOVING
EQUIPMENT.  ACCESS ROADS TO THE BURNING GROUNDS WILL BE RECONSTRUCTED FROM A NEARBY EXISTING GRAVEL ROADWAY. 
AN ESTIMATED 3,500 LINEAR FT OF BERMS AND/OR SWALES WILL BE CONSTRUCTED AROUND THE BOUNDARIES OF CONTAMINATED
AREAS TO PREVENT SURFACE WATER FROM ENTERING OR LEAVING THE AREA DURING CONSTRUCTION ACTIVITIES. 
UNCONTAMINATED RUNOFF WILL BE ROUTED AROUND THE AREA TO EXISTING DRAINAGEWAYS.  ONSITE SURFACE WATER WILL BE
CHANNELED TO COLLECTION POINTS FOR EVAPORATION AND EVENTUAL OFFSITE TREATMENT  (ASSUMING SIGNIFICANT RUNOFF
CONTAMINATION).  GROUND WATER IS NOT EXPECTED TO BE ENCOUNTERED DURING EXCAVATION BECAUSE THE UPPERMOST
AQUIFER IS GENERALLY MORE THAN 15 FT BELOW THE LAND SURFACE.

A DECONTAMINATION STATION WILL BE CONSTRUCTED TO SERVE PERSONNEL, TRUCKS, AND EQUIPMENT ENTERING AND LEAVING
THE CONTAMINATED AREAS.  A CONCRETE PAD WITH A RAISED CURB AROUND THE OUTER EDGES TO COLLECT RINSEWATERS IS
USUALLY INSTALLED FOR THIS PURPOSE.  THE DECONTAMINATION STATION WILL BE EQUIPPED WITH CONTAINERS FOR
DISPOSAL OF CONTAMINATED PERSONNEL PROTECTIVE EQUIPMENT, TUBS AND SPRAYERS FOR PERSONNEL   DECONTAMINATION, A
PRESSURE WASHER FOR EQUIPMENT AND TRUCK DECONTAMINATION, AND A PUMP TO TRANSFER SPENT WASHWATER FROM THE SUMP
TO A HOLDING TANK.  THE DECONTAMINATION STATION WILL BE CENTRALLY LOCATED TO MINIMIZE THE DISTANCE
CONTAMINATED VEHICLES MUST TRAVEL ONSITE.



SPECIAL CONDITIONS -- THE DECISION TO ACCEPT THIS MATERIAL BY A COMMERCIAL INCINERATION FACILITY IS DEPENDENT
ON MANY FACTORS.  FIRST, A WASTE PROFILE SHEET WHICH GIVES DETAILED INFORMATION ON WASTE CHARACTERISTICS MUST
BE SUBMITTED TO THE FACILITY.  AFTER REVIEWING THIS SHEET, THE COMMERCIAL FACILITY'S MANAGEMENT WILL DECIDE
IF THE WASTE IS TO BE ACCEPTED AND UNDER WHAT CONDITIONS.

ONE FACILITY WAS IDENTIFIED WHICH GAVE A "PRESCREENING" ACCEPTANCE OF THE WASTE, ASSUMING NONREACTIVITY.  THE
FACILITY, LOCATED APPROXIMATELY 750 MI FROM THE WVOW SITE, IS ONE OF A FEW COMMERCIAL INCINERATORS   CAPABLE
OF ACCEPTING THE WASTE.  ONE CONDITION OF ACCEPTANCE IS THAT THE WASTE MUST BE DRUMMED.  THIS CONDITION,
COUPLED WITH THE LONG DISTANCE WHICH VEHICLES MUST TRAVEL TO DELIVER THE WASTE, MAKES THIS ALTERNATIVE
UNDESIRABLE FROM A COST AND SAFETY STANDPOINT.

A SECOND FACTOR TO BE CONSIDERED IS THE AVAILABILITY OF COMMERCIAL INCINERATORS AT THE TIME OF ACTUAL
CLEANUP.  WITH INCREASING REGULATORY RESTRICTIONS PLACED ON THE TYPES OF MATERIALS WHICH CAN BE LANDFILLED,
THE DEMAND FOR ALTERNATE DISPOSAL OPTIONS WILL INCREASE.  THIS MAY RESULT IN A SHORTAGE OF INCINERATOR
CAPACITY IN THE NEAR FUTURE, CAUSING THE OFFSITE DISPOSAL OF LARGE VOLUMES OF SOIL TO BE INFEASIBLE.

IMPLEMENTATION -- IMPLEMENTATION OF THIS ALTERNATIVE REQUIRES EXCAVATION OF SOIL WITH A BACKHOE AND/OR OTHER
EARTHMOVING EQUIPMENT.  BACKHOES UNDER NORMAL OPERATING CONDITIONS WILL ACHIEVE GREATER THAN 100 CUBIC YARDS
PER HOUR (CY/HR) PRODUCTION RATE; HOWEVER, TO AVOID OVERSTOCKPILING CONTAMINATED MATERIALS, EXCAVATION WILL
COINCIDE WITH LOADING AND OFFSITE TRANSPORT RATES.

THE SOIL WILL BE TRANSPORTED TO A STAGING AREA WHERE FRONT-END LOADERS PLACE THE SOIL INTO CONTAINERS OR LOAD
THE SOIL DIRECTLY INTO TRUCKS. TRUCKS WILL TRANSPORT THE MATERIAL TO A RCRA-PERMITTED COMMERCIAL INCINERATOR
AFTER MANIFEST REQUIREMENTS ARE MET.  CONTAMINATED SOIL WILL BE TRANSPORTED IN ACCORDANCE WITH DOT
REGULATIONS COVERING TRANSPORT OF HAZARDOUS MATERIALS.

CONFIRMATORY SAMPLING AND ANALYSIS OF SOIL WILL BE REQUIRED TO PROVIDE ADEQUATE ASSURANCES THAT SOIL HAS BEEN
REMOVED TO MEET SOIL CRITERIA OBJECTIVES.

ASBESTOS AND RUBBLE WILL BE LOADED INTO TRUCKS FOR TRANSPORTATION TO A SANITARY LANDFILL.  IN-SITU FLAMING
WILL BE REQUIRED FOR ALL TNT RESIDUE IN THE BURNING GROUNDS.  FLAMING ENTAILS THE USE OF A HAND HELD FLAMER
TO THERMALLY DECONTAMINATE SURFACE CONTAMINANTS.

CLOSURE -- CLOSURE OF THE SITE INVOLVES BACKFILLING THE EXCAVATED AREAS TO ORIGINAL ELEVATIONS, INCLUDING
COMPACTION, FINAL GRADING, AND REVEGETATION.  TEMPORARY FACILITIES WILL BE REMOVED FOLLOWING DECONTAMINATION. 
ALL WASTES FROM THE DECONTAMINATION OF EQUIPMENT AND PERSONNEL WILL BE COLLECTED AND TRANSPORTED TO A
RCRA-PERMITTED DISPOSAL FACILITY.

1.1.2  ALTERNATIVE 1B1

ALTERNATIVE 1B1 FOR THE TNT MANUFACTURING AREA INVOLVES THE REMEDIATION OF SOIL SURROUNDING THE WASHER/FLAKER
BUILDING FOUNDATIONS, DI/TRINITRATING HOUSES, ACID/FUME RECOVERY HOUSES, DIACID FORTIFIER   HOUSE, AND NAIL
HOUSES.  IN THE BURNING GROUNDS, IT INVOLVES THE OFFSITE DISPOSAL OF CONTAMINATED SOIL.  SOIL WILL BE
EXCAVATED AND TRANSPORTED TO A RCRA-PERMITTED OFFSITE LANDFILL FOR DISPOSAL.  THE INDUSTRIAL  SEWERLINES ARE
NOT ADDRESSED BECAUSE OFFSITE FACILITY WAS IDENTIFIED WHICH WOULD ACCEPT REACTIVE WASTE.

THE OBJECTIVE OF THIS ALTERNATIVE IS THE COMPLETE REMOVAL OF ALL NITROAROMATIC CONCENTRATIONS ABOVE
DETECTABLE LEVELS (I.E., LT 2 UG/G, USING FIELD ANALYSES).  THE WORST-CASE ESTIMATE FOR SURFICIAL
CONTAMINATION IS APPROXIMATELY 46,000 FT2 PER TNT LINE, OR 460,000 FT2 TOTAL FOR THE 10 LINES LOCATED AT THE
TNT MANUFACTURING AREA, AND 166,550 FT2 AT THE BURNING GROUNDS.

THE EXCAVATION DEPTH TO ACHIEVE COMPLETE REMOVAL VARIES DEPENDING ON THE LEVEL OF SURFICIAL CONTAMINATION,
DUE TO THE DOWNWARD MIGRATION OF VARIOUS POLLUTANT CONCENTRATIONS.  APPROXIMATELY 69,000 CY OF CONTAMINATED
SOIL MUST BE EXCAVATED AND LANDFILLED OFFSITE, ASSUMING A 25-PERCENT SWELL FACTOR.

THE WASHER/FLAKER BUILDING FOUNDATIONS (APPROXIMATELY 27,000 FT2) WILL BE DEMOLISHED, LOADED INTO COVERED
TRUCKS, AND TRANSPORTED TO A SANITARY LANDFILL.  THESE FOUNDATIONS MUST BE REMOVED TO GAIN ACCESS TO
UNDERLYING SOILS.  IF NECESSARY, THE WASHER/FLAKER FOUNDATIONS WILL BE DECONTAMINATED PRIOR TO OFFSITE
DISPOSAL USING A HAND-HELD FLAMING DEVICE.  THE CONTAMINATION SURROUNDING OTHER FOUNDATIONS IN THE TNT  
MANUFACTURING AREA, WHICH WAS GENERALLY BELOW 50 UG/G, IS NOT CONSIDERED HIGH ENOUGH TO JUSTIFY FOUNDATION
REMOVAL.

SITE PREPARATION -- SITE PREPARATION IS THE SAME AS THAT DESCRIBED UNDER ALTERNATIVE 1A2 EXCEPT:



        1. THE AREA TO BE CLEARED IS APPROXIMATELY 15 ACRES; AND
        2. AN ESTIMATED 16,000 LINEAR FT OF BERMS AND/OR SWALES WILL BE
           REQUIRED TO CONTROL SURFACE RUNON/RUNOFF.

LOCAL SOIL IMPORTED FROM OFFSITE WILL BE USED TO BACKFILL THE EXCAVATED AREAS.  APPROXIMATELY 69,900 CY OF
BACKFILL WILL BE PLACED AND COMPACTED TO MINIMIZE POST-CLOSURE SETTLEMENT.  THE TOP 1 FT OF BACKFILL WILL  
CONSIST OF TOPSOIL TO FACILITATE THE ESTABLISHMENT OF VEGETATIVE COVER. THE FILL WILL BE GRADED TO PREVENT
PONDING OF SURFACE WATER, AND NATIVE GRASSES WILL BE SEEDED AND MULCHED TO PREVENT EROSION.  PERIODIC
POST-CLOSURE INSPECTION AND MAINTENANCE OF THE REVEGETATIVE AREAS AND SHORT-TERM LAND USE RESTRICTIONS WILL
BE REQUIRED UNTIL THE AREA IS STABLE.

IMPLEMENTATION -- CONTAMINATED SOIL AND FOUNDATIONS WILL BE LOADED FROM A STAGING AREA INTO COVERED TRUCKS
FOR OFFSITE TRANSPORT.  EACH TRUCK WILL BE DECONTAMINATED AND ITS CONTENTS MANIFESTED BEFORE LEAVING THE  
SITE.  THE NONREACTIVE MATERIALS WILL BE PLACED IN DOUBLE-LINED, HIGHLY IMPERMEABLE CELLS MEETING THE
TECHNICAL CONSTRUCTION AND OPERATION REQUIREMENTS OF RCRA.  THE LANDFILL WILL ALSO BE EPA-APPROVED FOR  
ACCEPTANCE OF CERCLA WASTES.  IN SITU FLAMING WILL BE ACCOMPLISHED PRIOR TO EXCAVATION OF THE SOILS IN THE
BURNING GROUND.

CONFIRMATORY SAMPLING AND ANALYSIS OF SOIL WILL BE REQUIRED TO PROVIDE ASSURANCES THAT SOIL HAS BEEN REMOVED
TO MEET CRITERIA OBJECTIVES.

CLOSURE -- CLOSURE AND POST-CLOSURE ACTIVITIES ARE THE SAME AS THOSE DESCRIBED UNDER ALTERNATIVE 1A2, EXCEPT
THAT 69,900 CY OF BACKFILL WILL BE PLACED AND COMPACTED TO MINIMIZE POSTCLOSURE SETTLEMENT.

SPECIAL CONSIDERATIONS -- BEFORE A COMMERCIAL LANDFILL WILL ACCEPT ANY NITROAROMATICS-CONTAMINATED SOIL, AN
ANALYSIS MUST BE PERFORMED AND A STATEMENT PROVIDED CERTIFYING THAT THE MATERIAL IS NONREACTIVE.  ONE
COMMERCIAL LANDFILL WHICH GAVE A PRELIMINARY ACCEPTANCE TO THE NONREACTIVE SOILS WAS IDENTIFIED.  THE
FACILITY IS UNDER RCRA INTERIM STATUS AND IS LOCATED APPROXIMATELY 200 MI FROM THE WVOW SITE. CONTAMINATED
SOIL CAN BE ACCEPTED IN BULK BY THIS FACILITY.

THE DISPOSAL OF CONTAMINATED SOILS INTO LANDFILLS OVER THE NEXT FEW YEARS IS QUESTIONABLE AS THE GOAL OF THE
FEDERAL HAZARDOUS WASTE MANAGEMENT PROGRAM IS TO REDUCE DEPENDENCE ON LAND DISPOSAL AS A PREDOMINANT
MANAGEMENT OPTION.

1.1.3  ALTERNATIVE 1B2

ALTERNATIVE 1B2 FOR THE TNT MANUFACTURING AREA LAND THE BURNING GROUNDS IS THE SAME AS ALTERNATIVE 1B1,
EXCEPT CONTAMINATED SOIL IS REMOVED TO 10-6 RISK LEVELS.  APPROXIMATELY 10,325 CY OF SOIL WILL BE EXCAVATED
FROM BOTH AREAS AND LANDFILLED OFFSITE.  THE INDUSTRIAL SEWERLINES ARE NOT ADDRESSED BECAUSE NO OFFSITE
FACILITY WAS IDENTIFIED WHICH WOULD ACCEPT REACTIVE WASTES.

   SITE PREPARATION -- SITE PREPARATION IS THE SAME AS THAT DESCRIBED UNDER ALTERNATIVE 1A2.

   IMPLEMENTATION -- IMPLEMENTATION IS THE SAME AS THAT DESCRIBED UNDER ALTERNATIVE 1B1.

   CLOSURE -- CLOSURE AND POST-CLOSURE ACTIVITIES ARE THE SAME AS THOSE DESCRIBED UNDER ALTERNATIVE 1A2.

   SPECIAL CONSIDERATIONS -- SPECIAL CONSIDERATIONS ARE THE SAME AS THOSE DESCRIBED UNDER ALTERNATIVE 1B1.

1.2  ATTAINS REQUIREMENTS ALTERNATIVES

1.2.1  ALTERNATIVE 2A

ALTERNATIVE 2A FOR THE TNT MANUFACTURING AREA AND THE BURNING GROUND INVOLVES THE REMEDIATION OF CONTAMINATED
SOIL.  FOR THE INDUSTRIAL SEWERLINES IT INVOLVES EXCAVATION AND ONSITE INCINERATION AND BACKFILLING OF ALL
SEWERLINES.  SOIL WILL BE EXCAVATED AND TRANSPORTED TO AN ONSITE INCINERATOR.  TNT RESIDUE WILL BE IN SITU
FLAMED PRIOR TO SOIL EXCAVATION.  THE SUBSTANTIVE REQUIREMENTS OF RCRA FOR INCINERATION OF HAZARDOUS WASTES
WILL BE ACHIEVED.  NO PERMITS WILL BE REQUIRED FOR THIS ONSITE CERCLA REMEDIAL ACTION AS PER 40 CFR PART 300,
VOL. 50, NO. 224, NOV. 20, 1985.

THE OBJECTIVE OF THIS ALTERNATIVE IS THE COMPLETE REMOVAL OF ALL CONTAMINATED SOIL ABOVE 10-6 RISK LEVELS, AS
DESCRIBED IN ALTERNATIVE 1A2.  THE ESTIMATED VOLUME OF SOIL REQUIRING REMEDIATION IS 11,000 CY. AN ADDITIONAL
18,000 CY OF UNCONTAMINATED SOIL EXCAVATION WILL BE NECESSARY TO GAIN ACCESS TO THE SEWERLINES.



SITE PREPARATION -- SITE PREPARATION FOR THE TNT MANUFACTURING AREA AND BURNING GROUNDS IS THE SAME AS FOR
ALTERNATIVE 1A2, EXCEPT ADDITIONAL TRAILERS WILL BE USED FOR INCINERATION OPERATIONS.  FENCING MUST BE
CONSTRUCTED AROUND THE INCINERATOR SITE TO LIMIT PUBLIC ACCESS.  FOR THE INDUSTRIAL SEWERLINES SITE
PREPARATION WILL BE INVOLVE THE FOLLOWING:

        1. CLEARING AND GRUBBING OF HEAVY VEGETATION OVER AN ESTIMATED 17 ACRES, ASSURING A 30 FT.
           CORRIDOR ALONG THE SEWERLINES FOR EQUIPMENT WORKSPACE;

        2. INSTALLATION OF TRAILERS FOR DECONTAMINATION AND ADMINISTRATIVE PURPOSES;

        3. CONSTRUCTION OF ACCESS ROADS FOR HEAVY EQUIPMENT;

        4. SURFACE WATER CONTROLS; AND

        5. EXTENSION OF UTILITIES TO THESE MOBILIZED AREAS.

BERMS WILL BE CONSTRUCTED TO DIVERT RUNOFF AROUND EXCAVATED AREAS. A DECONTAMINATION STATION WILL BE
ESTABLISHED SIMILAR TO ALT. 1A2.

IMPLEMENTATION -- A TRANSPORTABLE ROTARY KILN INCINERATOR WILL BE SET UP AT THE TNT MANUFACTURING AREA.  THE
SOLIDS INCINERATOR MODULE CONSISTS OF A TRAILER-MOUNTED ROTARY KILN, SOLIDS PREPARATION AND CHARGING  
EQUIPMENT, A BURNER, AN AIR BLOWER, AND AN ASH DISCHARGE SYSTEM.

CONTAMINATED SOIL WILL BE TRUCKED TO A TEMPORARY STORAGE AREA NEAR THE INCINERATOR.  FROM THERE IT WILL BE
LOADED INTO THE INCINERATOR FEED HOPPER AND FED TO THE INCINERATOR AT A RATE BETWEEN 1 AND 4 TONS PER  HOUR
(TONS/HR).  ASH FORMED DURING INCINERATION IS DISCHARGED INTO THE KILN END BREACHING, WHERE IT FALLS INTO AN
ASH DISCHARGE CHUTE.  A WATER-COOLED SCREW CONVEYOR SUBSEQUENTLY CARRIES THE ASH TO A STORAGE BIN, WHERE IT
IS SAMPLED FOR POTENTIAL CONTAMINANTS BEFORE BEING USED AS BACKFILL IN EXCAVATED AREAS.

THE INCINERATOR WILL BE EQUIPPED WITH AN AFTERBURNER TO ENSURE COMPLETE COMBUSTION OF KILN OFF-GASES.  A
CONSTANT AFTERBURNER TEMPERATURE WILL BE MAINTAINED WITH AUXILIARY FUEL OIL OR FUEL GAS.  A BAGHOUSE WILL BE
NECESSARY TO CONTROL RELEASE OF PARTICULATE MATERIAL AND ACIDIC GAS PRODUCTS OF COMBUSTION.  PERIODIC
SAMPLING OF STACK GASES WILL BE NECESSARY TO ENSURE COMPLIANCE WITH AIR QUALITY RESTRICTIONS.

ORGANIC DESTRUCTION EFFICIENCIES OF GREATER THAN 99.99 PERCENT WILL BE MAINTAINED AS REQUIRED BY RCRA. 
EXTRACTION PROCEDURE (EP) TOXICITY TESTING FOR LEACHABLE METALS IN THE ASH WILL BE NECESSARY TO DETERMINE  
WHETHER OR NOT DISPOSAL AT A RCRA-PERMITTED LANDFILL WILL BE REQUIRED.

FOR THE INDUSTRIAL SEWERLINES EXCAVATION OF CONTAMINATED SEWERLINES WILL BE ACCOMPLISHED USING TWO BACKHOES
OPERATING IN TANDEM.  THE FIRST BACKHOE WILL PERFORM NONHAZARDOUS EXCAVATION TO THE CONTAMINATED  
SEWERLINES.  THE SECOND BACKHOE WILL EXCAVATE CONTAMINATED SEWERLINES. A BULLDOZER WILL BACKFILL THE TRENCH
IMMEDIATELY AHEAD OF THE SECOND BACKHOE IN ORDER TO PROVIDE A WORKING BENCH.  ADDITIONAL BACKFILL MAY BE
NECESSARY TO COMPLETELY FILL THE TRENCH.  THE USE OF TWO BACKHOES IN THIS MANNER WILL MINIMIZE ANY
CROSS-CONTAMINATION BETWEEN CONTAMINATED MEDIA AND UNCONTAMINATED SOIL WHICH IS USED AS BACKFILL.

FOR SAFETY PURPOSES, THE SEWERLINES MAY BE WETTED TO REDUCE THE POTENTIAL FOR DETONATION FROM IMPACT OR
CONFINEMENT.  TESTWORK AND MATERIAL EVALUATION WILL BE REQUIRED TO ESTABLISH THE PERCENT MOISTURE NEEDED TO
EFFECT EXCAVATION AND RELIABLE CONVEYANCE OF THE MATERIALS. BLAST SHIELDS WILL BE EMPLOYED DURING EXCAVATION.

CONTAMINATED SOIL REMOVED FROM THE TRENCH WILL BE RETURNED TO THE TRENCH AT LOCATIONS THAT ARE GREATER THAN 2
FT BELOW THE LAND SURFACE AND COVERED WITH CLEAN BACKFILL.

SPECIAL PRECAUTIONS WILL BE USED IN THE HANDLING, TRANSPORT, AND LOADING OF REACTIVE MATERIALS INTO THE
INCINERATOR.  IF WETTING OR SLURRYING THE MATERIALS IS USED TO REDUCE THE POTENTIAL FOR DETONATION, THESE
FACTORS MUST BE ACCOUNTED FOR IN THE ROTARY KILN DESIGN AND OPERATING PARAMETERS.  THE WATER MUST BE
EVAPORATED IN THE KILN, RESULTING IN AN ADDITIONAL HEAT REQUIREMENT.

THE SEWERLINE MATERIAL WILL BE BURNED SEPARATELY FROM ANY UNREACTIVE CONTAMINATED SOIL IN ACCORDANCE WITH
RCRA REQUIREMENTS.  IN ADDITION, ORGANIC DESTRUCTION EFFICIENCIES OF GREATER THAN 99.99 PERCENT WILL BE  
MAINTAINED.  NO PERMITS ARE REQUIRED FOR IMPLEMENTATION OF THIS ALTERNATIVE.  NONHAZARDOUS ASH, AS DEFINED BY
EP TOXICITY TESTING FOR LEACHABLE METALS, WILL BE USED AS BACKFILL.

CLOSURE -- UPON COMPLETION OF INCINERATION OPERATIONS, THE INCINERATOR WILL BE DECONTAMINATED AND REMOVED. 



WASTES GENERATED FROM DECONTAMINATION ACTIVITIES WILL BE COLLECTED AND HAULED TO A RCRA-PERMITTED LANDFILL
FOR DISPOSAL.

FOR THE INDUSTRIAL SEWERLINES -- CLOSURE INVOLVES BACKFILLING OF THE EXCAVATED AREAS, COMPACTION, FINAL
REGRADING, AND REVEGETATION. PRELIMINARY INVESTIGATIONS INDICATE THAT SUFFICIENT AMOUNTS OF CLEAN FILL ARE
AVAILABLE ONSITE.  OPEN MANHOLES WILL ALSO BE BACKFILLED FOR SAFETY REASONS.  ALL WASTES FROM DECONTAMINATION
OF EQUIPMENT AND PERSONNEL WILL BE COLLECTED AND TRANSPORTED TO A RCRA-PERMITTED DISPOSAL   FACILITY.  THE
TOP 1 FT OF BACKFILL WILL BE LOOSELY COMPACTED TOPSOIL TO FACILITATE THE ESTABLISHMENT OF VEGETATIVE COVER. 
MAINTENANCE OF REVEGETATED AREAS IS THE ONLY POST-CLOSURE ACTIVITY PREDICTED FOR THIS   ALTERNATIVE.  AT
CLOSURE, THE INCINERATOR WILL BE DECONTAMINATED AND REMOVED FROM THE SITE.

ASH FROM THE INCINERATOR WILL BE USED AS BACKFILL IN THE EXCAVATED AREAS.  FILL MATERIAL AND TOPSOIL WILL BE
BROUGHT IN TO FILL GAPS IN THE EXCAVATED AREAS AND TO FACILITATE PROPER CONTOURING OF THE AREA.  NATIVE 
GRASSES WILL BE SEEDED AND MULCHED OVER THE FILL AREAS TO ASSIST IN PREVENTING EROSION.  POST-CLOSURE
MAINTENANCE AND INSPECTION OF THESE AREAS WILL BE REQUIRED.

SPECIAL CONSIDERATIONS -- THE CHARACTERISTICS OF SOILS IN THE TNT MANUFACTURING AREA AND THE BURNING GROUNDS
MUST BE EVALUATED PRIOR TO IMPLEMENTATION TO DETERMINE THE OPERATING CONDITIONS, INCLUDING FEED   RATE, FOR
THE INCINERATOR.  A VENDOR ESTIMATE OF 4 CY/HR WAS USED IN THE FS.

FOR THE INDUSTRIAL SEWERLINES ONE COMPANY WHICH SPECIALIZES IN TRANSPORTABLE, ROTARY KILN INCINERATORS SHOWED
AN INTEREST IN USING ITS EQUIPMENT FOR THE INCINERATION OF POTENTIALLY REACTIVE SEWERLINES. NEVERTHELESS,
ONSITE INCINERATION OF THIS MATERIAL MAY PROVE VERY DIFFICULT AND/OR COSTLY DUE TO THE POTENTIAL FOR
EXPLOSION AS REACTIVES ARE EXPOSED TO HIGH TEMPERATURES.

1.2.2  ALTERNATIVE 2B

ALTERNATIVE 2B IS SIMILAR TO ALTERNATIVE 2A, EXCEPT THAT THE CONTAMINATED SOIL IS LANDFILLED ONSITE INSTEAD
OF BEING INCINERATED. CONTAMINATED SOIL WILL BE REMOVED TO 10-6 RISK LEVELS, AS DESCRIBED IN   ALTERNATIVE
1A2.  APPROXIMATELY 10,325 CY OF SOIL WILL BE EXCAVATED AND LANDFILLED ONSITE, APPROXIMATELY 680 CY OF
SEWERLINE WILL BE FLASHED AND LANDFILLED. NO PERMITS FOR THIS ONSITE ALTERNATIVE WILL BE REQUIRED AS PER THE
NCP.

SITE PREPARATION -- SITE PREPARATION FOR THE TNT MANUFACTURING AREA AND BURNING GROUNDS IS THE SAME AS FOR
ALTERNATIVE 1A2, EXCEPT AN ADDITIONAL 2 TO 4 ACRES MUST BE CLEARED AT THE LANDFILL SITE.  THE LANDFILL SITE
MUST BE FENCED TO LIMIT PUBLIC ACCESS.  FOR THE INDUSTRIAL SEWERLINES SITE PREPARATION IS THE SAME AS
ALTERNATIVE 2A.

IMPLEMENTATION -- THE LANDFILL WILL BE DESIGNED AND CONSTRUCTED TO MEET RCRA CRITERIA, INCLUDING A
DOUBLE-LINED BOTTOM AND SIDES, DOUBLE-LEACHATE COLLECTION SYSTEM, AND DOUBLE-LINED CAP.  THE LANDFILL   FOR
THE 10,325 CY OF SOIL WILL COVER APPROXIMATELY 2.5 ACRES.  THE LANDFILL WILL BE GRADED TO MINIMIZE STANDING
WATER AND INFILTRATION. NATIVE GRASSES WILL BE SEEDED AND MULCHED TO PREVENT EROSION.  FENCING   WILL BE
PLACED AROUND THE LANDFILL TO LIMIT PUBLIC ACCESS.

CONFIRMATORY SAMPLING AND ANALYSIS WILL BE PERFORMED TO PROVIDE ASSURANCE THAT CONTAMINATION REMAINING IN
SOILS IS BELOW CRITERIA.  AS THE LANDFILL IS CONSTRUCTED, CONTAMINATED MATERIALS WILL BE PLACED AND COMPACTED
IN 1-FT LAYERS.  MONITOR WELLS WILL BE INSTALLED AROUND THE LANDFILL AND GROUND WATER PERIODICALLY ANALYZED
IN ACCORDANCE WITH RCRA REQUIREMENTS.  PERMITS ARE NOT REQUIRED FOR THE LANDFILL BECAUSE IT REPRESENTS AN
ONSITE CERCLA RESPONSE ACTION.  FOR THE INDUSTRIAL SEWERLINE EXCAVATION WILL BE THE SAME AS FOR ALTERNATIVE
2A.

FOR THE INDUSTRIAL SEWERLINES -- EXCAVATION WILL BE THE SAME AS DESCRIBED FOR ALTERNATIVE 2A.  CONTAMINATED
SOIL REMOVED FROM THE TRENCH WILL BE RETURNED TO THE TRENCH 2 FT BELOW THE LAND SURFACES AND COVERED WITH
CLEAN BACKFILL.

FLASHING INVOLVES THE USE OF A CONTROLLED, HIGH-TEMPERATURE FLAME TO THERMALLY DEGRADE ALL CONTAMINANTS. 
FLASHING PROVIDES COMPLETE AND RAPID DESTRUCTION OF ALL RESIDUES CONTACTED BY THE FLAME.

ONCE THE SEWERLINES ARE BROUGHT TO THE SURFACE, THEY WILL BE WETTED WITH WATER TO DESENSITIZE EXPLOSIVE
RESIDUES TOWARD IMPACT.  WATER CONTAINING DISSOLVED AND/OR SUSPENDED EXPLOSIVES RESIDUE WILL BE RETAINED AND
TREATED AS NECESSARY.  AFTER THE SEWERLINES ARE WETTED, THE SEWERLINE PIPES WILL BE MECHANICALLY FRACTURED
AND THE EXPLOSIVE RESIDUE WILL BE SEPARATED FROM THE PIPE.  THE RESIDUE WILL BE PLACED IN A REMOTELY OPERATED
FLASHING DEVICE WHICH WILL EXPOSE ALL RESIDUE TO THE FLAME FRONT.  BECAUSE OF THE HIGH TEMPERATURE OF THE



FLAME, THERE SHOULD BE RAPID DECOMPOSITION OF ALL EXPLOSIVE RESIDUES PRESENT.  OCCASIONAL TURNING OF THE
MATERIALS MAY BE REQUIRED TO EXPOSE ALL REACTIVES TO THE FLAME.

AFTER FLASHING, CONFIRMATORY SAMPLING WILL BE USED TO ENSURE THAT DESTRUCTION OF EXPLOSIVE RESIDUES IS
ACHIEVED.  THE ASH FROM THE FLASHING DEVICE WILL BE PLACED IN AN ONSITE LANDFILL, ALONG WITH THE CONTAMINATED
SEWERLINE PIPE AND SMALL VOLUMES OF SOILS ATTACHED TO THE PIPE.

CLOSURE -- CLOSURE WILL INCLUDE THE REMOVAL OF ALL TEMPORARY FACILITIES, POST-CLOSURE SAMPLING AND ANALYSIS
OF GROUND WATER FROM MONITOR WELLS, AND POST-CLOSURE LANDFILL COVER MAINTENANCE.  THE SITE MUST BE REGISTERED
AS A HAZARDOUS WASTE DISPOSAL FACILITY WITH PERMANENT LAND USE RESTRICTIONS.  SOIL WHICH WAS EXCAVATED TO
CONSTRUCT THE LANDFILL WILL BE USED AS BACKFILL IN THE TNT MANUFACTURING AREA AND BURNING   GROUNDS AND WILL
BE SEEDED WITH NATIVE GRASSES FOR STABILITY.

SPECIAL CONSIDERATIONS -- THERE ARE NO SPECIAL CONSIDERATION FOR THIS ALTERNATIVE RELATIVE TO THE TNT
MANUFACTURING AREA AND THE BURNING GROUNDS.

FOR THE INDUSTRIAL SEWERLINES -- THE DESIGN OF THE FLASHING DEVICE COULD BE MODELED AFTER A ROCKWELL
INTERNATIONAL FLAMER USED FOR SEWERLINE.

DECONTAMINATION AT ALABAMAS ARMY AMMUNITION PLANT (AAAP) (ROCKWELL, 1981).  THE DETERMINATION OF EXPLOSIVE
CONCENTRATION OF THE RESIDUE IS REQUIRED TO OPTIMIZE THE DWELL TIME OF THE FLAMER.

1.2.3  ALTERNATIVE 2C

UNDER ALTERNATIVE 2C, A MULTIMEDIA CAP WILL BE USED TO ISOLATE CONTAMINATED AREAS (EXCEEDING 50 UG/G TOTAL
NITROAROMATICS) FROM DIRECT CONTACT.  CONTAMINATED FOUNDATIONS REMAIN IN PLACE AND ARE CAPPED ALONG WITH THE
SOIL.  THE ESTIMATED AREA TO BE CAPPED IS APPROXIMATELY 2 ACRES.  NO PERMITS WILL BE REQUIRED FOR THIS ONSITE
CERCLA RESPONSE ACTION AS PER THE NCP.  TNT RESIDUE WILL BE IN SITU FLAMED PRIOR TO CAPPING.  THIS
ALTERNATIVE IS NOT APPLICABLE TO THE REACTIVE WASTES IN THE INDUSTRIAL SEWERLINES.

SITE PREPARATION -- SITE PREPARATION IS SIMILAR TO THAT DESCRIBED FOR ALTERNATIVE 1A2, EXCEPT FOR THE
REFERENCES TO EXCAVATION.

IMPLEMENTATION -- THE DESIGN OF MULTIMEDIA CAPS WILL CONFORM TO EPA'S GUIDANCE UNDER RCRA, WHICH RECOMMENDS A
3-LAYER SYSTEM CONSISTING OF AN UPPER VEGETATIVE LAYER UNDERLAIN BY A DRAINAGE LAYER OVER A  
LOW-PERMEABILITY LAYER.  THE CAP FUNCTIONS BY DIVERTING INFILTRATING LIQUIDS FROM THE VEGETATIVE LAYER
THROUGH THE DRAINAGE LAYER AWAY FROM UNDERLYING WASTE MATERIALS.  LOCAL SOILS WILL BE USED TO CONSTRUCT THE
VEGETATIVE (TOPSOIL) LAYER AND THE LOW-PERMEABILITY CLAY LAYER.  GRAVEL, CRUSHED STONE, OR A SYNTHETIC
MATERIAL WILL BE UTILIZED FOR THE DRAINAGE LAYER.  A SYNTHETIC LINER WILL BE PLACED ABOVE THE CLAY TO ENSURE
THE CAP'S INTEGRITY.

THE SITE WILL BE COMPACTED AND GRADED TO PROMOTE RUNOFF FROM THE FINISHED CAP.  THE TOP 1 FT OF SOIL WILL BE
LOOSELY COMPACTED TO PROMOTE REVEGETATION. NATIVE GRASSES WILL BE SEEDED AND MULCHED TO PREVENT EROSION.

CLOSURE -- CLOSURE WILL INVOLVE MAINTAINING THE EXISTING LAND USE RESTRICTIONS TO PROTECT THE CAPPED AREA,
AND INSTALLING GROUND WATER POST-CLOSURE MONITOR WELLS AS REQUIRED UNDER RCRA.  POST-CLOSURE MONITORING OF
THE GROUND WATER IS REQUIRED FOR 30 YEARS UNDER RCRA.

SPECIAL CONSIDERATIONS -- DRAINAGE DITCHES OR BERMS WILL BE INSTALLED UPGRADIENT OF THE CAPPED AREAS TO
DIVERT STORMWATER AROUND THE AREAS. FREQUENT INSPECTION AND MAINTENANCE WILL BE REQUIRED UNTIL VEGETATIVE  
GROWTH CAN PROVIDE ADEQUATE SUPPORT AGAINST EROSION.

1.3 EXCEEDS REQUIREMENTS ALTERNATIVES

1.3.1 ALTERNATIVE 3A

ALTERNATIVE 3A, ONSITE INCINERATION, IS IDENTICAL TO ALTERNATIVE 2A EXCEPT THAT CONTAMINATED SOIL IS REMOVED
TO BELOW DETECTABLE LEVELS. WASHER/FLAKER FOUNDATIONS WILL BE DECONTAMINATED IF NECESSARY BY USING  A
HAND-HELD FLAMING DEVICE AND DISPOSED OF IN AN OFFSITE SANITARY LANDFILL.  THE TOTAL VOLUME TO BE EXCAVATED
AND INCINERATED ONSITE IS APPROXIMATELY 69,900 CY, AS DESCRIBED IN ALTERNATIVE 1B1.  NO PERMITS   WILL BE
REQUIRED FOR THIS ONSITE CERCLA RESPONSE ACTION AS PER THE NCP.

FOR THE INDUSTRIAL SEWERLINES, THIS ALTERNATIVE IS IDENTICAL TO ALTERNATIVE 2A, EXCEPT THAT SOILS BENEATH THE



SEWERLINES ARE REMOVED TO BELOW DETECTABLE CONTAMINATION CONCENTRATIONS.

SITE PREPARATION -- SITE PREPARATION WILL BE THE SAME AS FOR ALTERNATIVE 1B1.  ADDITIONAL TRAILERS WILL BE
USED FOR INCINERATION, AND THE INCINERATOR SITE MUST BE FENCED TO LIMIT PUBLIC ACCESS.  FOR THE INDUSTRIAL
SEWERLINES SITE PREPARATION IS THE SAME AS ALTERNATIVE 2A.

IMPLEMENTATION -- IMPLEMENTATION WILL BE THE SAME AS FOR ALTERNATIVE 2A, EXCEPT THAT THE TIME TO IMPLEMENT
WILL BE MUCH LONGER DUE TO THE INCREASED QUANTITY OF SOIL TO BE PROCESSED.

CLOSURE -- CLOSURE WILL BE THE SAME AS FOR ALTERNATIVE 2A.

SPECIAL CONSIDERATIONS -- SPECIAL CONSIDERATIONS WILL BE THE SAME AS FOR ALTERNATIVE 2A.

1.3.2  ALTERNATIVE 3B

ALTERNATIVE 3B, ONSITE LANDFILLING, IS THE SAME AS ALTERNATIVE 2B EXCEPT THAT CONTAMINATED SOIL IS REMOVED TO
BELOW DETECTABLE LEVELS. CONTAMINATED FOUNDATIONS WILL ALSO BE REMOVED, DECONTAMINATED WITH A   HAND-HELD
FLAMING DEVICE IF NECESSARY, AND DISPOSED OF IN THE ONSITE LANDFILL.  THE TOTAL VOLUME TO BE EXCAVATED AND
LANDFILLED ONSITE IS APPROXIMATELY 69,900 CY, AS DESCRIBED IN ALTERNATIVE 1B1.  NO PERMITS   ARE REQUIRED FOR
THIS ONSITE CERCLA RESPONSE ACTION AS PER THE NCP.

SITE PREPARATION -- SITE PREPARATION FOR THIS ALTERNATIVE IS THE SAME AS FOR ALTERNATIVE 1B1, EXCEPT AN
ADDITIONAL 3 TO 5 ACRES WILL BE CLEARED FOR THE LANDFILL SITE.

IMPLEMENTATION -- IMPLEMENTATION OF THIS ALTERNATIVE WILL BE THE SAME AS FOR ALTERNATIVE 2B, EXCEPT THAT THE
TIME TO IMPLEMENT WILL BE LONGER BECAUSE OF INCREASED MATERIAL VOLUMES TO BE LANDFILLED FOR THE   INDUSTRIAL
SEWERLINES IMPLEMENTATION IS THE SAME AS ALTERNATIVE 2A. 

CLOSURE -- CLOSURE WILL BE THE SAME AS FOR ALTERNATIVE 2B.  FOR THE INDUSTRIAL SEWERLINES, CLOSURE IS THE
SAME AS ALTERNATIVE 2A.

SPECIAL CONSIDERATIONS -- THERE ARE NO SPECIAL CONSIDERATIONS FOR THIS ALTERNATIVE DESCRIPTION, IN THE TNT
MANUFACTURING AREA AND THE BURNING GROUNDS.  FOR THE INDUSTRIAL SEWERLINES THE SAME CONSIDERATIONS AS FOR  
ALTERNATIVE 2B.

1.3.3  ALTERNATIVE 3C

ALTERNATIVE 3C, INVOLVING THE USE OF A MULTIMEDIA CAP, IS THE SAME AS ALTERNATIVE 2C EXCEPT THAT ALL AREAS
WITH DETECTABLE NITROAROMATICS CONCENTRATIONS WILL BE CAPPED.  NO PERMITS WILL BE REQUIRED FOR THIS ONSITE
CERCLA RESPONSE ACTION AS PER THE NCP.  TNT RESIDUE WILL RECEIVE IN SITU FLAMING PRIOR TO INSTALLATION OF THE
CAP IN THE BURNING GROUNDS AREA.  ASBESTOS AND RUBBLE WILL BE DISPOSED OF IN AN OFFSITE SANITARY LANDFILL. 
THIS ALTERNATIVE IS NOT APPLICABLE TO THE INDUSTRIAL SEWERLINES BECAUSE OF REACTIVE WASTE.

SITE PREPARATION -- SITE PREPARATION IS SIMILAR TO THAT DESCRIBED FOR ALTERNATIVE 1B1.  IN ADDITION,
EXTENSIVE BACKFILLING AND GRADING OF ERODED AREAS IS REQUIRED TO PROVIDE A FLAT SURFACE FOR CAPPING.

IMPLEMENTATION -- THE DESIGN CONSIDERATIONS FOR THE MULTIMEDIA CAP ARE THE SAME AS THOSE DESCRIBED FOR
ALTERNATIVE 2C.  RUBBLE AND ASBESTOS WILL BE REMOVED AND TNT RESIDUE WILL BE FLAMED PRIOR TO CAPPING.

CLOSURE -- CLOSURE REQUIREMENTS ARE SIMILAR TO THOSE DESCRIBED UNDER ALTERNATIVE 2C.

SPECIAL CONSIDERATIONS -- THERE ARE NO SPECIAL CONSIDERATIONS FOR THIS ALTERNATIVE DESCRIPTION.

1.4  CERCLA ALTERNATIVE

1.4.1  ALTERNATIVE 4A

ALTERNATIVE 4A INVOLVES SOIL COVER WHICH WILL BE PLACED OVER ALL CONTAMINATED AREAS EXCEEDING 50 UG/G TOTAL
NITROAROMATICS TO ISOLATE THE CONTAMINANTS FROM DIRECT CONTACT.  CONTAMINATED FOUNDATIONS REMAIN IN   PLACE
AND ARE CAPPED WITH THE SOIL.  THE ESTIMATED AREA TO BE CAPPED IS 4.0 ACRE.  NO PERMITS ARE REQUIRED FOR THIS
ONSITE CERCLA RESPONSE ACTION AS PER THE NCP.

FOR THE INDUSTRIAL SEWERLINES ALTERNATIVE 4A INVOLVES EXCAVATION AND FLASHING OF THE SEWERLINES, FOLLOWED BY



BACKFILLING THE TRENCH WITH RESULTING NONREACTIVE BURNED MATERIALS.  THE PRODUCTS OF BURNING WILL BE   PLACED
OVER THE CONTAMINATED MATERIALS TO PREVENT DIRECT CONTACT.  THE ESTIMATED QUANTITY OF SEWERLINES TO BE BURNED
IS 680 CY.  NO PERMITS WILL BE REQUIRED FOR THIS CERCLA RESPONSE ACTION, AS PER THE NCP.

SITE PREPARATION -- SITE PREPARATION IS THE SAME AS THAT DESCRIBED UNDER ALTERNATIVE 1A2, EXCEPT FOR THE
REFERENCES TO THE TRAILERS AND UTILITIES REQUIRED FOR MOBILIZATION.  IN ADDITION, EXTENSIVE BACKFILLING AND
GRADING OF ERODED AREAS IS REQUIRED TO PROVIDE A FLAT SURFACE FOR CAPPING.  FOR THE INDUSTRIAL SEWERLINES
SITE PREPARATION IS THE SAME AS THAT DESCRIBED FOR ALTERNATIVE 2A.

IMPLEMENTATION -- ONSITE SOILS WILL BE USED TO CONSTRUCT A SOIL COVER OVER CONTAMINATED AREAS.  THE THICKNESS
OF THE COVER WILL BE A MINIMUM OF 2 FT. (1.5 FT. OF CLAY AND 5 FT. OF SOIL).  RUBBLE AND ASBESTOS WILL BE
REMOVED AND TNT RESIDUE WILL BE FLAMED PRIOR TO CAPPING.  THE SITE WILL BE COMPACTED AND GRADED TO PROMOTE
RUNOFF FROM THE FINISHED COVER. NATIVE GRASSES WILL BE SEEDED AND MULCHED TO PREVENT EROSION.  FOR THE
INDUSTRIAL SEWERLINES THE EXCAVATION AND LOADING OPERATIONS WILL BE THE SAME AS THOSE DESCRIBED FOR
ALTERNATIVE 2A.  SEWERLINES WILL BE BURNED BY A REMOTELY OPERATED FLAMER, AS DESCRIBED IN ALTERNATIVE 2B. 
AFTER BURNING, CONFIRMATORY SAMPLING AND ANALYSIS WILL ENSURE THAT MATERIALS HAVE BEEN ADEQUATELY TREATED TO
BE RETURNED TO THE TRENCH.

CLOSURE -- CLOSURE WILL INVOLVE MAINTAINING EXISTING WILDLIFE STATION LAND USE RESTRICTIONS, POST-CLOSURE
INSPECTION, MAINTAINING THE COVER, AND GROUNDWATER MONITORING.  FOR THE INDUSTRIAL SEWERLINES CLOSURE OF  
THIS ALTERNATIVE IS THE SAME AS THAT DESCRIBED FOR ALTERNATIVE 2A.

SPECIAL CONSIDERATIONS -- THERE ARE NO SPECIAL CONSIDERATIONS FOR THIS ALTERNATIVE DESCRIPTION.  FREQUENT
INSPECTION AND MAINTENANCE OF THE COVER WILL BE REQUIRED.

1.5  NO ACTION ALTERNATIVE

1.5.1  ALTERNATIVE 5A

UNDER ALTERNATIVE 5A, NO REMEDIAL ACTIONS WILL BE IMPLEMENTED AT THE TNT MANUFACTURING AREA.  THIS
ALTERNATIVE WILL NOT IMPROVE SITE CONDITIONS NOR WILL IT MITIGATE THE MIGRATION OF SITE CONTAMINANTS. THIS
ALTERNATIVE HAS BEEN INCLUDED TO ESTABLISH A PRESENT SITE CONDITION BASELINE.  THE BASELINE CONDITIONS ARE AS
STATED IN THE WVOW RI REPORT AND THE WVOW EA.

ALTERNATIVE 5A INCLUDES A LONG-TERM MONITORING PROGRAM TO PROVIDE INFORMATION ON THE EXTENT OF CONTAMINATION
MIGRATION AS A FUNCTION OF TIME.  THE MONITORING PROGRAM INCLUDES SAMPLING AND ANALYSIS OF GROUND WATER,
SURFACE WATER, AND SEEPS.  EXISTING ONSITE MONITOR WELLS CAN CONTINUE TO BE USED TO MONITOR ANY POSSIBLE
FUTURE MIGRATION OF CONTAMINATION PAST THE INSTALLATION BOUNDARY TOWARD POTENTIAL HUMAN OR ENVIRONMENTAL
RECEPTORS.

THIS ALTERNATIVE DOES NOT ADDRESS THE PUBLIC HEALTH AND ENVIRONMENTAL CONSIDERATIONS, BUT IT DOES PROVIDE A
MEANS TO IDENTIFY FUTURE PROBLEMS; IT CAN BE IMPLEMENTED EASILY, AND NO CAPITAL COSTS AND LOW O&M COSTS ARE
REQUIRED.

#AE
ALTERNATIVE EVALUATION

CONSISTENT WITH THE NATIONAL CONTINGENCY PLAN (NCP) THE ALTERNATIVES WERE DEVELOPED, SCREENED, AND EVALUATED
IN ACCORDANCE WITH SECTIONS 300.68(G) THROUGH (I) OF THE NCP.  THREE BROAD CRITERIA SHALL, AS APPROPRIATE, BE
USED IN THE INITIAL SCREENING OF ALTERNATIVES:

   CRITERIA                           DEFINITION

   COST                               FOR EACH ALTERNATIVE, THE COST
                                      OF IMPLEMENTING THE REMEDIAL
                                      ACTION MUST BE CONSIDERED, INCLUDING
                                      OPERATION AND MAINTENANCE COSTS.

   ACCEPTABLE ENGINEERING             ALTERNATIVES MUST BE FEASIBLE
   PRACTICES                          FOR THE LOCATION AND CONDITIONS
                                      OF THE RELEASE, APPLICABLE TO THE
                                      PROBLEM AND REPRESENT A RELIABLE
                                      MEANS OF ADDRESSING THE PROBLEM.



   EFFECTIVENESS                      THOSE ALTERNATIVES THAT DO NOT
                                      EFFECTIVELY CONTRIBUTE TO THE
                                      PROTECTION OF PUBLIC HEALTH AND
                                      WELFARE AND THE ENVIRONMENT SHALL
                                      NOT BE CONSIDERED FURTHER.

CONSISTENT WITH THE NCP THE DA SCREENED THEIR ALTERNATIVES USING SIX CRITERIA:  COST, PUBLIC HEALTH CONCERNS,
ENVIRONMENTAL CONCERNS, TECHNICAL CONCERNS, COMMUNITY RESPONSE CONCERNS, AND OPERATION AND  MAINTENANCE
(O/M).

ANALYSIS OF REMEDIAL ALTERNATIVES

   NOTE:  TABLE 5 CONTAINS COSTS AND A SUMMARY OF NON-MONETARY
          CONSIDERATIONS FOR ALL ALTERNATIVES WHILE TABLE 7 SUMMARIZES THE
          SCOPE OF THE ALTERNATIVES IN TERMS OF CLEANUP LEVEL, VOLUMES OF
          WASTE AND SOIL COVERS, ETC.

THE FOLLOWING ALTERNATIVES WERE EVALUATED FOR EACH ONE OF THE THREE AREAS OF STUDY, NAMELY THE TNT
MANUFACTURING AREA, THE BURNING GROUNDS AREA AND THE INDUSTRIAL SEWERLINES.

OFFSITE ALTERNATIVES

ALTERNATIVE 1A2 - OFFSITE INCINERATION - OFFSITE LANDFILL

THIS ALTERNATIVE INVOLVES REMOVAL AND OFFSITE TREATMENT OF CONTAMINATED SOILS IN AN OFFSITE COMMERCIAL
INCINERATOR.  FOR COST PURPOSES, THE OFFSITE INCINERATOR SELECTED WAS ENSCO ENVIRONMENTAL SERVICES LOCATED IN
LITTLE ROCK, AR.

THIS ALTERNATIVE INVOLVES THE REMOVAL AND OFFSITE TREATMENT OF APPROXIMATELY 6,710 AND 3,625 CY OF SOIL FROM
THE TNT MANUFACTURING AREA AND BURNING GROUNDS AREA, RESPECTIVELY.  THE INDUSTRIAL SEWERLINES ARE   NOT
ADDRESSED BECAUSE NO OFFSITE FACILITY WAS IDENTIFIED WHICH WOULD ACCEPT REACTIVE MATERIALS FOR INCINERATION. 
THE ASBESTOS PILES OF THE BURNING GROUNDS AREA WILL BE REMOVED AND DISPOSED OF IN AN OFFSITE SANITARY
LANDFILL.  THIS ALTERNATIVE REDUCES THE CANCER RISK TO LESS THAN THE 10-6 CRITERIA FOR THE BOTH AREAS
MENTIONED ABOVE.

THE USEFUL LIFE OF THIS ALTERNATIVE IS POTENTIALLY INFINITE BECAUSE NITROAROMATIC CONTAMINANTS ARE TOTALLY
DESTROYED.  THIS ALTERNATIVE REQUIRES ONLY PERIODIC ATTENTION (MAINTENANCE OF REVEGETATED AREAS) UPON  
IMPLEMENTATION.

ALTERNATIVE 1B1 - OFFSITE LANDFILL

THIS ALTERNATIVE INVOLVES THE COMPLETE REMOVAL OF CONTAMINATED SOILS IN EACH AREA TO DETECTION LIMITS (LT 2
PPM USING FIELD METHODS). THE MATERIAL WILL BE TRANSPORTED APPROXIMATELY 200 MI TO AN OFFSITE COMMERCIAL
LANDFILL.  THE LANDFILL SELECTED FOR COST PURPOSES WAS CECOS, INTERNATIONAL, LOCATED IN WILLIAMSBURG, OH.

THE VOLUME OF MATERIAL TO BE REMOVED VARIES CONSIDERABLY BETWEEN SITES.  AT THE TNT MANUFACTURING AREA, THE
ESTIMATED AMOUNT OF SOIL TO BE EXCAVATED IS 53,000 CY.  BURNING GROUNDS SOILS TO BE REMOVED ARE ESTIMATED TO
BE APPROXIMATELY 17,000 CY.  THERE IS NO 1B1 ALTERNATIVE FOR THE INDUSTRIAL SEWERLINES BECAUSE NO COMMERCIAL
LANDFILL WAS IDENTIFIED WHICH WOULD ACCEPT REACTIVE OR SHOCK-SENSITIVE MATERIALS  IN SITU FLAMING WILL BE
USED TO THERMALLY DESTROY THE TNT RESIDUE AT THE BURNING GROUNDS AREA PRIOR TO SOIL EXCAVATION.

THIS ALTERNATIVE REDUCES CANCER RISK TO LESS THAN 10-6 LEVEL FOR THE AREAS MENTIONED ABOVE.  THE USEFUL LIFE
OF THIS ALTERNATIVE IS INDEFINITE BECAUSE CONTAMINANTS ARE REMOVED AND NO LONGER POSE A THREAT TO THE
COMMUNITY.

ALTERNATIVE 1B2 - OFFSITE INCINERATION - OFFSITE LANDFILL

THIS ALTERNATIVE INVOLVES THE EXCAVATION AND OFFSITE DISPOSAL TO A RCRA-LICENSED LANDFILL, SIMILAR TO
ALTERNATIVE 1B1 EXCEPT THAT THE REMOVAL OBJECTIVE IS TO MEET RELEVANT REQUIREMENTS (INSTEAD OF COMPLETE
REMOVAL).  THEREFORE, THE VOLUME OF MATERIAL FROM THE TNT MANUFACTURING AREA AND BURNING GROUNDS AREA IS
APPROXIMATELY 10,300 CY.  THE ASBESTOS PILES ARE DISPOSED OF IN AN OFFSITE SANITARY LANDFILL. PERFORMANCE, 
RELIABILITY, SAFETY AND TECHNICAL FEASIBILITY ARE THE SAME AS FOR ALTERNATIVE 1B1.



ALTERNATIVES ATTAIN REQUIREMENTS

ALTERNATIVE 2A - ONSITE INCINERATION

THIS ALTERNATIVE INVOLVES THE REMOVAL AND ONSITE TREATMENT OF THE CONTAMINATED SOIL IN AN ONSITE INCINERATOR. 
THE ASH FROM THE INCINERATOR, IF DETERMINED NONHAZARDOUS ACCORDING TO EP TOXICITY CHARACTERISTICS FOR METALS,
WILL BE USED AS BACKFILL IN THE EXCAVATED AREAS.  PERMITS ARE NOT REQUIRED FOR THE OPERATION OF THE
INCINERATOR. AN ESTIMATED 6,710 CY AND 3,625 CY OF SOIL WILL BE INCINERATED FROM THE   TNT MANUFACTURING AREA
AND BURNING GROUNDS AREA, RESPECTIVELY.  IN ADDITION, AN ESTIMATED 680 CY OF CONTAMINATED SEWERLINES WILL BE
INCINERATED, FOR A TOTAL VOLUME OF APPROXIMATELY 11,000 CY FROM THE THREE AREAS.  AS IN PREVIOUS CASES THE
ASBESTOS PILES WILL BE DISPOSED OF IN AN OFFSITE SANITARY LANDFILL.

THE LEVEL OF TREATMENT IS TO ACHIEVE APPLICABLE (10-6) CRITERIA FOR THE SITE.  REMOVAL AND SUBSEQUENT
DESTRUCTION OF ORGANIC CONTAMINANTS ARE PERMANENT AND IRREVERSIBLE, RESULTING IN AN INFINITE USEFUL LIFE FOR
THIS ALTERNATIVE.  MONITORING OF ONSITE INCINERATION EFFECTIVENESS WILL BE REQUIRED.

ALTERNATIVE 2B - ONSITE LANDFILL

THIS ALTERNATIVE INVOLVES THE REMOVAL OF CONTAMINATED SOIL FROM THE TNT MANUFACTURING AREA AND BURNING
GROUNDS AREA AND PLACING IT IN AN ONSITE LANDFILL CONSTRUCTED TO MEET RCRA STANDARDS.  PERMITS WILL NOT BE 
REQUIRED FOR THE CONSTRUCTION AND OPERATION OF THE LANDFILL.  SEWERLINES WILL BE FLASHED USING A REMOTELY
OPERATED FLAMER AND SUBSEQUENTLY PLACED IN THE LANDFILL WITH THE CONTAMINATED SEWERLINE PIPE.  AN ESTIMATED
11,000 CY OF SOIL AND SEWERLINES MUST BE LANDFILLED TO MEET THE OBJECTIVES OF THESE ALTERNATIVES.  ASBESTOS
AND RUBBLE WILL BE DISPOSED OF IN THE ONSITE LANDFILL ALONG WITH THE SOILS.

THE USEFUL LIFE OF THIS TECHNOLOGY IS INFINITE BECAUSE CONTAMINANTS ARE DESTROYED.  POST-CLOSURE O&M OF THE
LANDFILL MUST OCCUR PERPETUALLY AFTER CLOSURE TO ENSURE ITS INTEGRITY.  THIS METHOD REDUCES CANCER RISK TO
10-6.

ALTERNATIVE 2C - MULTIMEDIA CAP

THIS ALTERNATIVE INVOLVES APPLYING A MULTIMEDIA CAP TO ALL AREAS OF CONTAMINATED SOIL WHERE THE SURFICIAL
SOIL CONCENTRATION EXCEEDS 50 PPM.  USING THIS CRITERION, AN ESTIMATED 15,194 SQUARE YARDS (SQ YD) (I.E., 3.1
ACRES) OF SOIL MUST BE CAPPED AT THE WVOW SITE.  CONTAMINATED SEWERLINES MUST BE REMOVED TO MEET ATTAINABLE
REQUIREMENT OBJECTIVES; THEREFORE, THERE IS NO 2C ALTERNATIVE FOR THE SEWERLINES.  THE TNT   RESIDUE MUST BE
IN SITU FLASHED PRIOR TO CAP INSTALLATION.  ASBESTOS AND RUBBLE WILL BE DISPOSED OF IN A OFFSITE LANDFILL. 
THE MULTIMEDIA CAP, WHICH IS DESIGNED TO RCRA SPECIFICATIONS, CAN LAST INDEFINITELY IF   PROPERLY MAINTAINED. 
O&M REQUIREMENTS INCLUDE REGRADING, REVEGETATION, AND MAINTENANCE OF CRACKS OCCURRING IN THE COVER FROM
CLIMATIC STRESS OR BURROWING ANIMALS.  POST-CLOSURE MAINTENANCE OF THE CAP MUST OCCUR PERPETUALLY TO ENSURE
ITS INTEGRITY.  THIS METHOD REDUCES CANCER RISK TO 10-6.

ALTERNATIVES EXCEED REQUIREMENT

ALTERNATIVE 3A - ON SITE INCINERATION

THIS ALTERNATIVE INCLUDES THE REMOVAL OF CONTAMINATED SOIL TO DETECTABLE LEVELS AND TREATMENT IN AN ONSITE
INCINERATOR.  INCINERATOR ASH, IF DETERMINED TO BE NONHAZARDOUS THROUGH EP TOXICITY TESTING, WILL BE USED AS
BACKFILL.  TO MEET THE ALTERNATIVE OBJECTIVES, AN ESTIMATED 99,680 CY OF SOIL AND SEWERLINES MUST BE REMOVED
AND INCINERATED FROM THE THREE AREAS OF CONCERN.  THE CONTAMINATED SOILS UNDERLYING THE SEWERLINES WILL BE
REMOVED TO A DEPTH NECESSARY TO ACHIEVE COMPLETE REMOVAL OF NITROAROMATICS CONTAMINATION.  REDUCES CANCER
RISK TO LESS THAN 10-6.

ALTERNATIVE 3B - ONSITE LANDFILL

UNDER THIS ALTERNATIVE, APPROXIMATELY 99,680 CY OF CONTAMINATED SOIL WILL BE EXCAVATED AND DISPOSED OF IN AN
ONSITE LANDFILL CONSTRUCTED TO RCRA STANDARDS.  THE REACTIVE SEWERLINE MATERIALS MUST BE FLASHED BEFORE
PLACEMENT IN THE ONSITE LANDFILL.  REDUCES CANCER RISK TO 10-6. THE FACILITY WILL REQUIRE SIGNIFICANT O&M
PERPETUALLY AFTER CLOSURE. PERFORMANCE, RELIABILITY, IMPLEMENTABILITY AND TECHNICAL FEASIBILITY ARE THE SAME
AS THE 2B ALTERNATIVES.

ALTERNATIVE 3C - MULTIMEDIA CAP

THIS ALTERNATIVE INVOLVES THE PLACEMENT OF A MULTIMEDIA CAP OVER ALL AREAS WHERE THE SURFICIAL SOIL EXCEEDS



NONDETECTABLE LEVELS.  USING THIS CRITERION, AN ESTIMATED 69,811 SQ YD (I.E., 14.4 ACRES) MUST BE   CAPPED IN
THE TNT MANUFACTURING AREA AND BURNING GROUNDS AREA.  THE INDUSTRIAL SEWERLINES ARE NOT ADDRESSED UNDER THE
3C ALTERNATIVE. PERFORMANCE, RELIABILITY, IMPLEMENTABILITY AND TECHNICAL FEASIBILITY   ARE THE SAME AS THE 2C
ALTERNATIVES.

CERCLA REQUIREMENTS
ALTERNATIVE 4A ALTERNATIVE

THIS ALTERNATIVE INVOLVES THE IN SITU FLAMING OF THE REACTIVE TNT RESIDUE ON THE SURFACE OF THE BURNING
GROUNDS AREA FOLLOWED BY THE INSTALLATION OF 2 FT. SOIL COVER OVER AREAS WITH GREATER THAN 50 PPM TOTAL
NITROAROMATICS CONTAMINATION.  THE SAME CRITERIA WILL BE USED TO CAP AREAS IN THE TNT MANUFACTURING AREA.  A
TOTAL OF APPROXIMATELY 15,194 CY OF SOIL WILL BE USED FOR THE CAPS.  ASBESTOS AND RUBBLE WILL BE DISPOSED OF
IN AN OFFSITE LANDFILL.  REACTIVE SEWERLINES WILL BE EXCAVATED, FLASHED, AND BACKFILLED INTO THE TRENCHES OUT
OF WHICH THEY CAME.  ALL CONTAMINATED SOIL AT THE SURFACE EXCEEDING 50 PPM WILL BE COVERED.  THIS ACTION WILL
INVOLVE APPROXIMATELY 680 CY OF SOIL.

THE USEFUL LIFE OF THIS ALTERNATIVE IS BASED LARGELY ON ADEQUATE MAINTENANCE OF THE CAPS.  THIS ALTERNATIVE
ELIMINATES EXPOSURE TO CONTAMINANTS AND ENDANGERMENT TO PUBLIC HEALTH.

NO-ACTION ALTERNATIVE
ALTERNATIVE 5A - NO ACTION

UNDER ALTERNATIVE 5A, NO REMEDIAL ACTIONS WILL BE IMPLEMENTED AT THE THREE AREAS OF CONCERN.  HOWEVER, A
MONITORING PROGRAM WILL BE IMPLEMENTED TO PROVIDE INFORMATION ON THE EXTENT OF CONTAMINATION AS A FUNCTION OF
TIME.  THE MONITORING PROGRAM INCLUDES ANNUAL SAMPLING AND ANALYSIS OF GROUND WATER WELLS (12), SEEPS (3),
AND SURFACE WATERS (2) IN THE TNT MANUFACTURING AREA; SAMPLING AND ANALYSIS OF GROUND WATER WELLS (6) AND
SURFACE WATER STATIONS (4) IN THE BURNING GROUNDS AREA; AND, MONITORING OF THE GROUND WATER WELLS ALONG THE
INDUSTRIAL SEWERLINES (5).

THIS ALTERNATIVE DOES NOT REDUCE OR ELIMINATE ANY OF THE IMPACTS RESULTING FROM SITE CONTAMINANTS.  THE
SAMPLING OF SURFACE AND GROUND WATERS WILL BE FROM EXISTING SAMPLE STATIONS AND WELLS, SO THAT NO
CONSTRUCTION IS NECESSARY.  UNACCEPTABLE EXPOSURE LIMITS TO NITROAROMATICS WILL EXIST.

#OEL
CONSISTENCY WITH OTHER ENVIRONMENTAL LAWS

ALTERNATIVES WERE EXAMINED IN LIGHT OF APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL, STATE AND LOCAL
ENVIRONMENTAL PROGRAM REQUIREMENTS AND IN LIGHT OF ALL CERCLA REQUIREMENTS.

THE REMEDIAL ACTIONS PROPOSED WILL BE COORDINATED WITH THE STATE TO ENSURE THAT THE WATER AND AIR QUALITY
WILL MEET ALL APPLICABLE STANDARDS.

PREFERENCE FOR PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT

THE ALTERNATIVES EVALUATED FOR THE SITE INCLUDED A RANGE OF ALTERNATIVES FROM NO ACTION (ALTERNATIVE 5A) TO
COMPLETE ELIMINATION OF THE WASTE THROUGH ON-SITE INCINERATION (ALTERNATIVE 3A).  IN EVALUATING THESE
ALTERNATIVES A PREFERENCE WAS GIVEN TO CONSIDERING TREATMENT ALTERNATIVES WHICH PROVIDED FOR A REDUCTION IN
THE TOXICITY, MOBILITY OR VOLUME OF THE WASTE.  BEYOND INCINERATION AN ALTERNATIVE TECHNOLOGY WHICH REDUCES
THE TOXICITY AND VOLUME OF THE NITROAROMATIC WASTES AT THE SITE IS FLASHING/FLAMING OF THE WASTES.  WHILE
THIS PROCESS WILL NOT BE DONE TO A LEVEL WHICH PERMANENTLY ELIMINATES WASTES AT THE SITE, IT WILL   REDUCE
LEVELS OF NITROAROMATICS BELOW A 10-6 CANCER RISK LEVEL AND IS THEREFORE PROTECTIVE OF PUBLIC HEALTH. 
FURTHERMORE, IT IS APPROXIMATELY 25 TIMES MORE ECONOMICAL IN PRESENT WORTH COSTS THAN COMPLETE REDUCTION
THROUGH INCINERATION.  THEREFORE, IT IS OUR BELIEF THAT THE FLASHING/FLAMING OPTION FOLLOWED BY A SOIL COVER
PROVIDES A PERMANENT SOLUTION TO THE MAXIMUM EXTENT PRACTICABLE.

#RA
RECOMMENDED ALTERNATIVE

SECTION 300.68(J) OF THE NATIONAL CONTINGENCY PLAN (NCP) STATES THAT THE APPROPRIATE EXTENT OF REMEDY SHALL
BE DETERMINED BY THE LEAD AGENCY'S SELECTION OF A REMEDIAL ALTERNATIVE WHICH THE AGENCY DETERMINES   IS
COST-EFFECTIVE (I.E., THE LOWEST COST ALTERNATIVE THAT IS TECHNICALLY FEASIBLE AND RELIABLE AND WHICH
EFFECTIVELY MITIGATES AND MINIMIZES DAMAGE TO AND PROVIDES ADEQUATE PROTECTION OF PUBLIC HEALTH, WELFARE AND
THE ENVIRONMENT).  IN SELECTING A REMEDIAL ALTERNATIVE, EPA MUST CONSIDER ALL ENVIRONMENTAL LAWS THAT ARE



APPLICABLE.  BASED ON THE EVALUATION OF THE COST EFFECTIVENESS OF EACH PROPOSED ALTERNATIVE, THE ANALYSIS
CONTAINED ABOVE AND THE COMMENTS RECEIVED FROM THE PUBLIC AND THE WEST VIRGINIA DEPARTMENT OF NATURAL
RESOURCES (WVDNR) WE RECOMMEND THE FOLLOWING REMEDIAL ALTERNATIVE FOR THE THREE SOURCE AREAS:

ALTERNATIVE 4A

1. IN SITU FLAMING OF THE REACTIVE TNT RESIDUE ON THE SURFACE OF THE BURNING GROUNDS AREA FOLLOWED BY THE
INSTALLATION OF A 2 FT. SOIL COVER (1.5 FT. CLAY AND 5 FT. SOIL) OVER AREAS WITH GREATER THAN 50 PPM TOTAL 
NITROAROMATICS CONTAMINATION.

2. INSTALLATION OF A 2 FT. SOIL COVER OVER AREAS IN THE TNT MANUFACTURING AREA WITH GREATER THAN 50 PPM TOTAL
NITROAROMATICS CONTAMINATION.

3. ASBESTOS FROM THE BURNING GROUNDS AREA WILL BE DISPOSED OF IN AN OFFSITE FACILITY WHICH WILL BE IDENTIFIED
DURING DESIGN.  TRANSPORTATION OF THIS MATERIAL WILL BE IN COVERED TRUCKS USING LOCAL ROADS.

4. REACTIVE SEWERLINES WILL BE EXCAVATED, FLASHED, AND BACKFILLED IN THE TRENCHES FROM WHICH THEY WERE
REMOVED.  ALL CONTAMINATED SOIL EXCEEDING 50 PPM AT THE SURFACE WILL BE COVERED TO ACHIEVE THE 10-6   RISK
LEVEL.  THE SEWERLINE WILL BE RENDERED UNREACTIVE BY FLASHING AND BURIED DEEPER THAN 2 FT. BELOW GROUND
SURFACE.

5. A HEALTH AND SAFETY PLAN WILL BE IMPLEMENTED FOR ALL ACTIVITIES DESCRIBED IN THE ROD.  DURING EXCAVATION,
FLASHING AND CONSTRUCTION ACTIVITIES, AIR MONITORING WILL BE CONDUCTED TO ENSURE THE SAFETY   OF THE ONSITE
WORKERS AS WELL AS TO PROTECT THE RESIDENTS AND WILDLIFE LIVING NEARBY THE CONSTRUCTION AREAS.

6. A WETLAND ASSESSMENT WILL BE PERFORMED, BEFORE CONSTRUCTION ACTIVITIES, TO ESTABLISH THE POTENTIAL
EXISTENCE OF WETLANDS IN THE AREAS WHERE REMEDIAL ACTIONS ARE TO BE TAKEN.  IT IS CURRENTLY ANTICIPATED THAT
THIS ASSESSMENT WILL BE ACCOMPLISHED DURING A ONE DAY WALK THROUGH BY AN EXPERIENCED BIOLOGIST/WETLANDS
ECOLOGIST.

#OM
OPERATION AND MAINTENANCE

OPERATION AND MAINTENANCE (O/M) AT THE SITE UNDER THIS FIRST OPERABLE UNIT WILL CONSIST OF PERIODIC CHECKS
AND REPAIRS, AS NECESSARY TO MAINTAIN THE SOIL CAP AND VEGETATIVE COVER AT EACH SOURCE AREA. POST-CLOSURE
GROUNDWATER MONITORING CONSISTENT WITH RCRA REQUIREMENTS MUST ALSO BE CONDUCTED.  A GROUNDWATER MONITORING
PLAN FOR SUCH WILL BE DEVELOPED DURING DESIGN.

THE CURRENT DEED RESTRICTIONS ESTABLISHED WHEN THE PROPERTY WAS TRANSFERRED FROM THE DA TO THE STATE MITIGATE
AGAINST THE PRIVATE USE OF THE MCCLINTIC WILDLIFE STATION FOR DEVELOPMENT AND CONSEQUENTLY THE STATE OF WEST
VIRGINIA HAS THE INCENTIVE AND AUTHORITY TO MAINTAIN THE LAND IN THIS USE.  WHILE NOT CRITICAL TO THE SUCCESS
OF THE SELECTED REMEDY, STRENGTHENING THE DEED RESTRICTIONS SHOULD BE CONSIDERED IN THE FUTURE TO ASSURE THAT
ANY SUBSEQUENT AGREEMENT BETWEEN DA AND THE STATE WILL NOT ALTER THE CURRENT RESTRAINTS SCENARIO.  THE DA
ITSELF OR BY AGREEMENT WITH THE STATE OF WEST VIRGINIA WILL ENSURE THAT O/M AT THE SITE WILL BE ACCOMPLISHED.

EVALUATION OF ALTERNATIVES NOT SELECTED

A SUMMARY OF THE DETAILED TECHNICAL, ENVIRONMENTAL, INSTITUTIONAL, PUBLIC HEALTH, AND COST EVALUATIONS IS
PRESENTED FOR EACH AREA OF CONCERN IN TABLE 5.

SELECTION OF A REMEDIAL ALTERNATIVE IS SPECIFIED IN SEC. 300.68(I) (1) OF THE NCP, WHICH STATES:

        EXCEPT AS PROVIDED IN SEC. 300.68(I)(5), THIS WILL REQUIRE
        SELECTION OF A REMEDY THAT ATTAINS OR EXCEEDS APPLICABLE OR
        RELEVANT AND APPROPRIATE FEDERAL PUBLIC HEALTH AND ENVIRONMENTAL
        REQUIREMENTS THAT HAVE BEEN IDENTIFIED FOR THE SPECIFIC SITE.

FEDERAL AND STATE PUBLIC HEALTH AND ENVIRONMENTAL REQUIREMENTS ARE IDENTIFIED IN TABLE 6.  ALL OF THE
ALTERNATIVES, EXCEPT THE NO ACTION 5A ALTERNATIVE, MEET OR EXCEED THESE REQUIREMENTS.

ALL ALTERNATIVES FOR EACH OF THREE AREAS, EXCEPT THE NO ACTION 5A ALTERNATIVE, MEET OR EXCEED THE REMEDIAL
ACTION CRITERIA AND OBJECTIVES ESTABLISHED BY THE ENDANGERMENT ASSESSMENT.  THESE CRITERIA AND OBJECTIVES ARE
TO:



        1. REMOVE OR RENDER UNREACTIVE ALL REACTIVE WASTES, AND

        2. REMOVE OR COVER THE UPPER 2 FT. OF SOIL IF TOTAL
           NITROAROMATIC CONTAMINATION EXCEEDS 50 PPM TO ACHIEVE
           LESS THAN 10-6 INDIVIDUAL LIFETIME CANCER RISK.

ENVIRONMENTAL AND PUBLIC HEALTH IMPACTS OF NITROAROMATIC CONTAMINATION ARE ELIMINATED OR MINIMIZED TO
ACCEPTABLE LEVELS BY IMPLEMENTATION OF THESE ALTERNATIVES.  AN ONSITE LANDFILL OR MULTIMEDIA CAP WILL REQUIRE
LONG-TERM MONITORING AND MAINTENANCE.  THE GENERAL IMPETUS FOR INSTALLING A LANDFILL OR MULTIMEDIA CAP,
DESIGNED TO MEET RCRA STANDARDS, IS TO PREVENT GROUND WATER CONTAMINATION. AS NOTED ON PAGES 27 AND 28,
GROUND WATER BENEATH THE SOURCE AREAS AT WVOW ARE EITHER NOT A PROBLEM (TNT MANUFACTURING AREA) OR ARE 
UNAFFECTED (BURNING GROUNDS AREA).  THIS STANDARD, THEREFORE, DOES NOT PROVIDE THE BASIS TO JUSTIFY THE EXTRA
EXPENSE REQUIRED TO IMPLEMENT THESE ALTERNATIVES.  NONE OF THE ALTERNATIVES, EXCEPT NO ACTION 5A ALTERNATIVE,
WILL HAVE A SIGNIFICANT ADVERSE EFFECT ON THE CONTINUED USE OF THE SITE AS A WILDLIFE PRESERVE.  ADDITIONAL
LAND USE RESTRICTIONS WILL PROBABLY BE REQUIRED FOR THE AREAS CONTAINING AN ONSITE LANDFILL OR MULTIMEDIA
CAPPED CONTAMINATED SOIL TO PROTECT THE INTEGRITY OF THESE STRUCTURES.  EXISTING WILDLIFE STATION LAND USE
RESTRICTIONS ARE ADEQUATE TO PROTECT THE INTEGRITY OF THE 4A ALTERNATIVE SOIL COVER -  NO ADDITIONAL
RESTRICTIONS ARE REQUIRED. THESE RESTRICTIONS WILL NOT AFFECT THE OPERATION OF MCCLINTIC WILDLIFE STATION, AS
THE AFFECTED AREAS REPRESENT LESS THAN 0.3 PERCENT OF THE STATION'S LAND.

ALTERNATIVE 4A, THE SOIL COVER, IS THE LEAST COSTLY ALTERNATIVE (ACHIEVING RESPONSE OBJECTIVES) AT A
PRESENT-WORTH COST OF $642,000 FOR THE TNT MANUFACTURING AREA AND $342,000 FOR THE BURNING GROUNDS AREA. 
THIS ALTERNATIVE ACHIEVES THE RESPONSE OBJECTIVES OF PROTECTING AGAINST DIRECT CONTACT AND MINIMIZING
EXPOSURE PATHWAYS.  THE CANCER RISK IS REDUCED TO THE 10-6 RISK LEVEL.  ALTERNATIVE 1B1, 3A AND 3B COULD
REDUCE THIS POTENTIAL TO BELOW THE 10-6 RISK LEVEL, BUT AT COSTS BETWEEN 5 AND 25 TIMES GREATER.  THE
EXPOSURE PATHWAYS COULD BE ENTIRELY ELIMINATED, ASSUMING THAT ALL CONTAMINATION IS REMOVED, THROUGH
IMPLEMENTATION OF THEIR ALTERNATIVE; HOWEVER, SINCE DIRECT HUMAN CONTACT IS THE ONLY ENDANGERMENT PATHWAY,
THE SOIL COVER (ALTERNATIVE 4A) ADEQUATELY PROVIDES THIS PROTECTION.

IN ALL CASES, THE TECHNOLOGIES INVOLVED IN THE ALTERNATIVES ARE TECHNICALLY ACCEPTABLE AND PROVEN, AND NO
ALTERNATIVE OFFERS A SIGNIFICANT TECHNICAL ADVANTAGE TO ACHIEVE RESPONSE OBJECTIVES OR AN ADVANTAGE BASED ON
SPECIFIC SITE CONDITION AT WVOW.  ALTERNATIVE 4A DOES REQUIRE LONG-TERM CARE TO MAINTAIN THE INTEGRITY OF THE
COVER.  PERIODIC GROUNDWATER MONITORING WILL ALSO BE REQUIRED AFTER IMPLEMENTATION.

THE LEAST COSTLY ALTERNATIVE FOR THE INDUSTRIAL SEWERLINES IS ALTERNATIVE 4A, WHICH CONSIST OF BURNING THE
SEWERLINES AND THEN BACKFILLING THE AREA.  THIS ALTERNATIVE MEETS THE OBJECTIVES OF ELIMINATING THE
REACTIVITY OF THE SEWERLINES AND PROTECTING HUMAN RECEPTORS FROM THE EXPOSURE.  ALTERNATIVE 2A COSTS
$1,306,000, AN INCREASE JUST LESS THAN TWICE THAT OF ALTERNATIVE 4A.  BOTH ALTERNATIVES ARE COMPARABLE IN ALL
OTHER AREAS EVALUATED.

THE IMPLEMENTATION, HOWEVER, OF AN ONSITE INCINERATOR FOR A SMALL VOLUME AREA IS NOT AS PRACTICAL OR VIABLE
AN ALTERNATIVE AS FOR LARGER SITES.  IN ADDITION, A SENSITIVITY ANALYSIS DISCUSSION HAS DEMONSTRATED THE
EXTREME VARIATION OF COST OF THIS ALTERNATIVE WITH SLIGHT CHANGES IN QUANTITY.  THEREFORE, ANY INCREASE IN
ESTIMATED VOLUME OF CONTAMINATED SEWERLINES WOULD SIGNIFICANTLY INCREASE COST.  FOR THE FLASHING/ONSITE
LANDFILL ALTERNATIVE, IT WOULD COST APPROXIMATELY 4 TIMES MORE TO EXCEED THE STANDARD.  FOR ONSITE
INCINERATION ALTERNATIVE, EXCEEDING STANDARDS COULD COST 10 TIMES MORE. BECAUSE OF THE SIGNIFICANT
DIFFERENTIAL IN COST AND LACK OF ADEQUATE QUANTIFICATION OF THE EXTENT OF SOIL CONTAMINATION BELOW THE
SEWERLINES, EXCEEDING STANDARDS IN THESE ALTERNATIVES IS DIFFICULT TO JUSTIFY.

#TMA
TABLES, MEMORANDA, ATTACHMENTS



#RS
                          RESPONSIVENESS SUMMARY
                        WEST VIRGINIA ORDNANCE WORKS

1. OVERVIEW

TO EXPEDITE CLEANUP ACTIVITIES, THE WEST VIRGINIA ORDNANCE WORKS REMEDIAL INVESTIGATION/FEASIBILITY STUDY
(RI/FS) HAS BEEN DIVIDED INTO TWO OPERABLE UNITS.  THE FIRST OPERABLE UNIT CONSISTS OF THE TNT MANUFACTURING
AREA, BURNING GROUNDS AND INDUSTRIAL SEWERLINES.  THE REMEDIAL ALTERNATIVE RECOMMENDED BY THE ARMY FOR THE
FIRST OPERABLE UNIT BASED ON RESULTS OF DETAILED FEASIBILITY STUDY ANALYSES INCLUDES:  (1) FLAMING THE
REACTIVE TNT PIECES IN PLACE ON THE SURFACE OF THE BURNING GROUNDS AREA; (2) PROVIDING A SOIL COVER OVER
CONTAMINATED SOILS AT THE TNT MANUFACTURING AREA AND BURNING GROUNDS AREA; (3)  EXCAVATING  INDUSTRIAL
SEWERLINES, FLASHING THE INDUSTRIAL SEWERLINES TO DESTROY THE CONTAMINATION, AND REPLACING THE FLASHED
MATERIAL IN THE EXCAVATED TRENCH; AND (4) TRANSPORTING ASBESTOS TO AN OFFSITE LOCAL SANITARY   LANDFILL FOR
DISPOSAL.

THIS ALTERNATIVE WILL ACHIEVE THE REMEDIAL RESPONSE OBJECTIVES UPON IMPLEMENTATION.  THE ALTERNATIVE IS
RECOMMENDED TO:  (1)  MEET ALL CRITERIA AND REQUIREMENTS ESTABLISHED IN THE ENDANGERMENT ASSESSMENT; (2)
PREVENT SIGNIFICANT ADVERSE IMPACTS TO THE ENVIRONMENT CAUSED BY PROLONGED ONSITE INCINERATION AND (3)
PROVIDE VIABLE, COST EFFECTIVE REMEDIATION IN ACCORDANCE WITH THE NATIONAL CONTINGENCY PLAN.

BASED ON THE COMMENTS RECEIVED AT THE NOVEMBER 13, 1986 COMMUNITY MEETING AND THE FACT THAT NO WRITTEN
COMMENTS WERE RECEIVED DURING THE PUBLIC COMMENT PERIOD, THERE SEEMS TO BE NO OBJECTION TO THE RECOMMENDED  
ALTERNATIVE AS DESCRIBED ABOVE.

2. BACKGROUND ON COMMUNITY INVOLVEMENT AND CONCERNS

COMMUNITY INTEREST IN THE FORMER WEST VIRGINIA ORDNANCE WORKS DATES BACK TO 1984, WHEN THE ARMY COMPLETED A
RECORDS SEARCH INTO PAST OPERATIONS OF THE FORMER VWOW NOW THE MCCLINTIC WILDLIFE STATION. CONCERNS WITH
GROUNDWATER QUALITY EXIST BECAUSE THERE ARE RESIDENTS LIVING NEAR THE INDUSTRIAL AREA OF THE FORMER ORDNANCE
WORKS.  HOWEVER, GROUNDWATER IN THE TNT MANUFACTURING AREA DOES NOT FLOW TOWARDS THE RESIDENTIAL WELLS AND
SAMPLING OF ALL AREA RESIDENTIAL WELLS INDICATED THAT DRINKING WATER CRITERIA HAVE NOT BEEN EXCEEDED.

CONGRESSMAN WISE'S OFFICE HAS REQUESTED AND RECEIVED PERIODIC UPDATES FROM THE ARMY ON THE ENVIRONMENTAL WORK
BEING CONDUCTED AT THE SITE.

3. SUMMARY OF PUBLIC COMMENTS RECEIVED DURING PUBLIC MEETING

A. WELLS

1. CONCERNS WERE EXPRESSED ON DRILLING NEW WELLS INTO A CONTAMINATED AREA AND WOULD A BAN BE PLACED ON
DRILLING NEW WELLS?

ARMY RESPONSE:  THE FIRST OPERABLE UNIT IS LOCATED ON MCCLINTIC WILDLIFE STATION.  GROUNDWATER USE IS ALREADY
RESTRICTED ON MCCLINTIC. MCCLINTIC CAN ONLY BE USED FOR ITS CURRENT USE AS A WILDLIFE STATION OR   THE LAND
REVERTS BACK TO THE FEDERAL GOVERNMENT.  ITS USE CANNOT CHANGE, IT'S IN THE DEED.

2. WHAT IF CONGRESS CHANGES THE LAW SO MCCLINTIC COULD BE USED FOR OTHER PURPOSES AND THE BAN WAS LIFTED,
FROM A SCIENTIFIC VIEWPOINT, WOULD YOU RECOMMEND A BAN SO THERE WOULD BE NO DRILLING INTO THE MAIN   AQUIFER?

EPA/ARMY RESPONSE:  THE STUDY WOULD HAVE TO BE REDONE; YOU'VE CHANGED THE LAND USE.  CRITERIA AND OBJECTIVES
DEVELOPED WERE BASED ON CURRENT LAND USE OF MCCLINTIC.  IF LAND USE CHANGES, THEN THE POTENTIAL  
ALTERNATIVES CHANGE BASED ON THE STUDY PERFORMED AT THAT TIME.

3. IS THERE ANYWHERE IN THE U.S. WHERE THE METHOD OF COVERING AND LEAVING IN PLACE CARCINOGENIC MATERIALS IS
DONE WHERE IT IS PERMISSIBLE TO DRILL WELLS INTO THE AQUIFER?

ARMY CONTRACTOR RESPONSE:  YES.  THERE IS A SUPERFUND SITE IN FLORIDA WITH VARIOUS CONTAMINANTS THAT HAVE
BEEN LEFT IN PLACE WITH AN IMPERMEABLE CAP AND THERE IS A GROUNDWATER BARRIER IN THE UPPER AQUIFER. THERE ARE
NEARBY RESIDENTIAL WELLS AND NO BAN ON DRILLING.  MONITORING WELLS HAVE BEEN INSTALLED AND ARE BEING
MONITORED.

4. ARE THERE ANY WELLS ON MCCLINTIC AND HAVE THEY BEEN TESTED TO ASSURE NO LEACHING HAS OCCURRED AND WILL



THESE WELLS BE CAPPED?

ARMY RESPONSE:  THERE ARE TWO WELLS ON MCCLINTIC.  THERE IS ONE WELL WE USED AS THE DRILL WATER SUPPLY; THE
DOGHOUSE WELL, AND THAT HAS NO CONTAMINATION IN IT.  WE USED THAT WELL IN THE DRILLING PROCESS AND   WE
ANALYZED THE WATER AND THERE'S NO CONTAMINATION IN IT.  AS FAR AS THE FIRST OPERABLE UNIT WHICH WE'RE
DISCUSSING TONIGHT, GROUNDWATER IN THE TNT MANUFACTURING AREA DOES NOT FLOW TO THE RESIDENTIAL WELLS AND IS
NOT A PROBLEM.  GROUNDWATER IS NOT CONTAMINATED IN THE BURNING GROUNDS AREA. IN REGARD TO CAPPING THE WELLS,
THEY ARE NOT IN THE AREAS WE'RE REPORTING ON TONIGHT.  THE GROUNDWATER DOES NOT FLOW IN THAT DIRECTION.

B. RESTORATION/CLEANUP

1. IS THE CLEANUP STANDARD (10-6), SITE SPECIFIC OR IS THE SAME STANDARD APPLIED AT OTHER SITES?  WOULD
ANOTHER SITE HAVE HIGHER CONCENTRATION VALUES OR EXPOSURE RISKS?  WOULD COST GUIDE THE CHOICE FOR   CLEANUP?

EPA RESPONSE:  WHEN ANALYZING SITES, WE TRY TO ENSURE CLEANUP LEVELS GET TO THAT RISK LEVEL (10-6).  IT IS
CONCEIVABLE THAT IN SOME INSTANCES THERE WILL BE CERTAIN CHARACTERISTICS OF THE SITE WHERE WE WILL NOT BE
ABLE TO ACHIEVE THAT STANDARD BECAUSE IT IS TECHNICALLY IMPRACTICABLE OR THE COST IS SO PROHIBITIVE THAT IT'S
NOT APPLICABLE.

ARMY RESPONSE:  WE'RE DEVELOPING CRITERIA FOR THE SECOND OPERABLE UNIT TAKING INTO ACCOUNT DIFFERENCES
BETWEEN LAND USE ON AND OFF MCCLINTIC.  HOW YOU COME INTO CONTACT WITH CONTAMINANTS IS VERY SITE SPECIFIC. 
WE ARE DOING ENDANGERMENT ASSESSMENTS WITH THE SAME GOAL, 10-6, FOR THE OTHER AREAS OF THE SITE.  IT'S
CONCEIVABLE A DIFFERENT CONCENTRATION OF NITROAROMATICS COULD BE DEVELOPED.

CONCENTRATION DIFFERENCES WOULD BE DEPENDENT UPON THE LAND USE, THE CONTAMINANT TRANSPORT PATHWAYS AND THE
POTENTIAL RECEPTORS.

2. IF THE ARMY USES CAPPING FOR THE FIRST OPERABLE UNIT, WILL THE ARMY USE THE SAME TECHNOLOGY FOR THE SECOND
OPERABLE UNIT?

ARMY RESPONSE:  THE SECOND OPERABLE UNIT CONCERNS INCLUDE SURFACE WATERS AND GROUNDWATER, SO THERE MIGHT BE
DIFFERENT ACTION LEVELS ASSOCIATED WITH THESE AREAS.  THERE ARE DIFFERENT PATHWAYS IN THE SECOND   OPERABLE
UNIT.  IN THE FIRST OPERABLE UNIT WE ARE CONCERNED ABOUT INGESTION OF GAME ANIMALS AND CONTACT WITH THE SKIN.

3. WHAT DOES THE ARMY PLAN TO DO ABOUT THE GROUNDWATER?

ARMY RESPONSE:  THAT STUDY WILL BE COMPLETED IN SIX MONTHS. TONIGHT WE'RE TALKING ABOUT THE SOURCE AREAS.

4. WHAT TIME SCHEDULE WILL THE WORK BE PERFORMED UNDER?

ARMY RESPONSE:  FROM THE TIME A RECORD OF DECISION IS SIGNED, WE'RE EXPECTING THAT IN JANUARY, PROBABLY THREE
MONTHS TO GET A CONTRACTOR ON BOARD, AND WE COULD START FIELD WORK SOMETIME IN THE SUMMER.  THE ACTIONS WILL
TAKE ABOUT ONE YEAR TO COMPLETE.

5. WHERE WILL THE DIRT COME FROM?

ARMY RESPONSE:  WE THINK THERE IS SUITABLE SOIL AVAILABLE ON MCCLINTIC.  THE AREAS TO BE CAPPED ARE A TOTAL
OF APPROXIMATELY THREE ACRES.

C. CONTAMINANTS/CONTAMINATION

1. WHAT TYPES OF CANCER ARE CAUSED BY TNT AND ITS BY-PRODUCTS?

ARMY RESPONSE:  I DON'T KNOW.  THE 10-6 IS ONE ADDITIONAL OCCURRENCE OF CANCER OF ANY TYPE IN ONE MILLION
PEOPLE WITH A LIFETIME EXPOSURE.

2. ARE TNT AND ITS BY-PRODUCTS BIODEGRADABLE?

ARMY RESPONSE:  YES.  IT IS A SLOW PROCESS THOUGH.

3. HAVE POLLUTANTS REACHED RESIDENTIAL WELLS?

ARMY RESPONSE:  WE HAVE SAMPLED RESIDENTIAL WELLS OFF MCCLINTIC  AND HAVE NOT FOUND CONTAMINATION IN THEM.



4. ARE THERE CONTAMINANTS IN THE GROUNDWATER AT THE RED WATER RESERVOIR?  AT THE TNT AREA?

ARMY RESPONSE:  YES, THERE IS CONTAMINATION IN THE SHALLOW AQUIFER.  WE DON'T BELIEVE THE DEEP AQUIFER IS
CONTAMINATED.

D. COSTS

1. WHAT ARE THE COSTS OF THE STUDIES?

ARMY RESPONSE:  WE'VE SPENT FOR THE RI/FS APPROXIMATELY $1.7 MILLION.

2. CAN YOU BREAK THE $1.7 MILLION INTO PORTIONS FOR EACH OPERABLE UNIT?

ARMY RESPONSE:  NOT RIGHT OFF-HAND.

3. WILL YOU SPEND ANOTHER $1.7 MILLION ON THE SECOND OPERABLE UNIT?

ARMY RESPONSE:  THE SECOND OPERABLE UNIT IS INCLUDED IN THE $1.7 MILLION.

4. REMAINING PUBLIC CONCERNS

THE FEASIBILITY STUDY ON THE SECOND OPERABLE UNIT WILL BE COMPLETE SIX MONTHS FOLLOWING THE FS ON THE FIRST
OPERABLE UNIT.  CITIZENS ARE CONCERNED ABOUT THEIR GROUNDWATER AND WHAT COULD HAPPEN IN THE SIX MONTHS. 
ALSO, A QUESTION WAS ASKED ABOUT FLOODING THAT HAD OCCURRED IN LATE WINTER, EARLY SPRING 1985 IN THE YELLOW
WATER RESERVOIR AREA.  THIS SAME QUESTION HAD BEEN ASKED BY POINT PLEASANT MAYOR WEDGE AFTER THE COMMUNITY
MEETING FEBRUARY 28, 1986.  ATTACHED IS THE RESPONSE SENT TO THE MAYOR, MARCH 18, 1986.



                             ATTACHMENT A

        COMMUNITY RELATIONS ACTIVITIES CONDUCTED FOR THE FORMER WVOW

COMMUNITY RELATIONS CONDUCTED FOR THE FORMER WVOW TO DATE INCLUDE THE FOLLOWING:

        - PUBLIC MEETING HELD TO DISCUSS UPCOMING ENVIRONMENTAL SURVEY (AUGUST 1984).  
          NEWS RELEASE ISSUED ON THE SURVEY.

        - FACT SHEET PREPARED AND DISTRIBUTED ON RI REPORT (FEBRUARY 1986).

        - NEWS RELEASE ON PUBLIC MEETING AND RI ISSUED (FEBRUARY 1986).

        - PUBLIC MEETING HELD TO DISCUSS RI (FEBRUARY 1986).

        - REMEDIAL INVESTIGATION REPORT PLACED IN PUBLIC REPOSITORY AT POINT PLEASANT FOR PUBLIC REVIEW
          (APRIL 1986).

        - COMMUNITY RELATIONS PLAN UNDER DEVELOPMENT (OCTOBER 1986).

        - PUBLIC REPOSITORY SET UP IN CHARLESTON, WV (OCTOBER 1986).

        - RI/FS AND ENDANGERMENT ASSESSMENT (EA) SENT TO PUBLIC REPOSITORY IN CHARLESTON; FS AND EA TO
          POINT PLEASANT PUBLIC REPOSITORY (OCTOBER 1986).

        - PUBLIC COMMENT PERIOD (NOVEMBER 3-24, 1986).

        - FACT SHEET ON FIRST OPERABLE UNIT PREPARED AND DISTRIBUTED (NOVEMBER 1986).

        - PUBLIC MEETING TO DISCUSS FS AT FIRST OPERABLE UNIT (NOVEMBER 1986).



                             STATE OF WEST VIRGINIA
                         DEPARTMENT OF NATURAL RESOURCES

                                 MARCH 17, 1987

   MR. HECTOR ABREU (3HW12)
   U. S. ENVIRONMENTAL PROTECTION AGENCY
   REGION III
   841 CHESTNUT BUILDING
   PHILADELPHIA, PENNSYLVANIA  19107

        RE:  WEST VIRGINIA ORDNANCE
             WORKS, MASON COUNTY, WV

   DEAR MR. ABREU:

        THE ENFORCEMENT DECISION DOCUMENT FOR THE ABOVE REFERENCED SITE
   HAS BEEN REVIEWED BY MEMBERS OF MY STAFF.  IT IS THEIR RECOMMENDATION
   THAT THE SELECTED REMEDY IS THE PREFERRED OPTION.

                                     SINCERELY,

                                     RONALD R. POTESTA
                                         DIRECTOR
   RRP/PHL/KR.

                                           MR. TURKELTAUB/PD/3921



                               MARCH 18, 1986

   INSTALLATION RESTORATION DIVISION

   MR. JIMMY JOE WEDGE
   MAYOR
   CITY OF POINT PLEASANT
   WEST VIRGINIA  25550

   DEAR MR. WEDGE:

       WE HAVE RECEIVED THE ENCLOSED RESPONSE FROM OUR CONTRACTOR
   REGARDING THE DRAINAGE PROBLEM YOU INFORMED US OF AT THE
   FEBRUARY 28, 1986, COMMUNITY MEETING.  I HOPE THE INFORMATION IS
   HELPFUL TO YOU.

       AS INDICATED IN HIS LETTER, MR. KRAUS WOULD BE AVAILABLE TO
   DISCUSS THIS MATTER FURTHER SHOULD YOU DESIRE A MEETING.  IF YOU
   REQUIRE ADDITIONAL INFORMATION, PLEASE DO NOT HESITATE TO CONTACT
   ME AT (301) 671-3618 OR MR. ROBERT TURKELTAUB AT (301) 671-3921.

                                   SINCERELY,

                                   ANDREW W. ANDERSON
                                   CHIEF
                                   INSTALLATION RESTORATION DIVISION
   ENCLOSURE.



   ENVIRONMENTAL SCIENCE
   AND ENGINEERING, INC.

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

COMMANDER
U.S. ARMY TOXIC AND HAZARDOUS
MATERIALS AGENCY
ATTN:  AMXTH-IR (MR. R.B. TURKELTAUB)
BLDG. E4435
ABERDEEN PROVING GROUND, MD  21010-5401

RE:  CONTRACT DAAK11-83-D-0007, DELIVERY ORDER 0005
        WEST VIRGINIA ORDNANCE WORKS (WVOW) ENVIRONMENTAL SURVEY
        FLOODING CONDITIONS OF FEBRUARY-JUNE 1985 IN THE VICINITY OF THE
        YELLOW WATER RESERVOIR

DEAR MR. TURKELTAUB:

THIS IS IN RESPONSE TO THE PUBLIC INQUIRY RECEIVED DURING THE FEBRUARY 27, 1986, PUBLIC MEETING FOR THE
ABOVE-REFERENCED SITE AT PT. PLEASANT, WEST VIRGINIA.  THE INQUIRY INVOLVED THE FLOODING WHICH OCCURRED IN
THE VICINITY OF THE FORMER YELLOW WATER RESERVOIR DURING FEBRUARY THROUGH JUNE 1985.

FOLLOWING A WET FALL, THE WINTER OF 1984-1985 WAS QUITE SEVERE, WITH EXTREME LOW TEMPERATURES OCCURRING
THROUGH MOST OF JANUARY 1985.  AT THE END OF JANUARY WHEN ESE CONCLUDED THE GROUND WATER SAMPLING PROGRAM,  
APPROXIMATELY 12 INCHES OF SNOW REMAINED ON THE GROUND.  THE SUBFREEZING TEMPERATURES RESULTED IN SUBSTANTIAL
GROUND FREEZE.  DURING SPRING THAW, FROZEN (AND SATURATED) SOIL WILL PRODUCE HIGHER-THAN-NORMAL SURFACE  
RUNOFF AND VERY LITTLE, IF ANY, INFILTRATION.  THIS PRECEDING COMBINATION OF METEOROLOGICAL CONDITIONS WILL
FREQUENTLY PRODUCE FLOODING OR PONDING CONDITIONS IN LOW AREAS EXHIBITING POOR DRAINAGE CHARACTERISTICS.

BASED ON ESE'S FIELD PROGRAM IN THE YELLOW RESERVOIR AREA, POOR DRAINAGE CONDITIONS HAVE BEEN OBSERVED. 
DURING THE ARCHIVES SEARCH OF MARCH 1984 AND THE PRE-PLAN OF STUDY SITE VISIT OF MAY 1984, SEDGES WERE
OBSERVED GROWING IN THE AREA.  SEDGES ARE A TYPE OF WETLAND PLANT WHICH TYPICALLY GROWS IN AREAS OF POOR
DRAINAGE SUBJECT TO PERIODIC FLOODING.

I HAVE ATTACHED FIGURE 2.3-6 AND TABLE 2.3-3 OF THE WVOW REMEDIAL INVESTIGATION REPORT, A MAP AND
ACCOMPANYING DATA DESCRIBING THE VARIOUS SOIL TYPES PRESENT AT WVOW.  THE SOIL TYPE PREDOMINANT IN THE YELLOW 
WATER RESERVOIR IS THE CHILO SANDY LOAM, DESIGNATED CHA.  THE CHILO IS CLASSIFIED AS POORLY DRAINED AND IS
SLOWLY PERMEABLE.

THE NATURE OF THE SOILS IN THE AREA, COUPLED WITH THE PATTERN OF PRECIPITATION AND RUNOFF WHICH OCCURRED
DURING LATE WINTER THROUGH SPRING 1985, SEEMS THE LIKELY CAUSE OF THE FLOODING OBSERVED IN THE SUBJECT AREA. 
THE FLOODING APPEARS TO BE IN NO WAY RELATED TO THE ESE FIELD INVESTIGATION.

AS YOU ARE AWARE, THE PHASE II FIELD PROGRAM INCLUDES FIELD TRIPS SCHEDULED FOR MARCH 10-23, 1986, AND APRIL
14-28, 1986.  I WILL BE AT THE SITE DURING THESE TIMES AND WOULD APPRECIATE THE OPPORTUNITY TO MEET WITH THE
PARTIES INVOLVED WITH THIS PROPERTY.

                                 SINCERELY,

                                 DAVID L. KRAUS
                                 TASK MANAGER
   DLK:MT

   CC:  L.J. BILELLO
        PROJECT FILES.



   ATTACHMENT

   TABLE 2.3-3. SOIL TYPES WITHIN THE WVOW SITE

    SOIL TYPE *   SOIL DESCRIPTION         DRAINAGE          PERMEABILITY

       AS    ASHTON SILT LOAM           WELL DRAINED         MODERATE-RAPID

       CHA   CHILO SANDY LOAM           POORLY DRAINED       SLOW

       DU    DUNCANNON SILT LOAM        WELL DRAINED         MODERATE

       GSA   GINAT SILT LOAM            POORLY DRAINED       VERY SLOW

       HA    HACKERS SILT LOAM          WELL DRAINED         MODERATE

       HU    HUNTINGTON SILT LOAM       WELL DRAINED         MODERATE

       LA    LAKIN LOAMY FINE SAND      EXCESSIVELY DRAINED  RAPID

       MA    MARKLAND SILTY CLAY LOAM   MODERATELY POORLY    SLOW-VERY SLOW
                                          DRAINED

       ME    MELVIN SILTY CLAY LOAM     POORLY DRAINED       MODERATE SLOW
                                                             VERY SLOW

       MG    MONONGAHELA SILT LOAM      MODERATELY WELL      SLOW
                                          DRAINED

       MO    MOSHANNON SILT LOAM        WELL DRAINED         MODERATE

       MU    MUSKINGUM-UPSHUR SILT LOAM      -               MODERATE

       SC    SCIOTOVILLE SILT LOAM      MODERATELY WELL      MODERATE-SLOW
                                          DRAINED

       SE    SENECAVILLE SILT LOAM      MODERATELY WELL      MODERATE-SLOW
                                          DRAINED

       SO    SLOPING LAND                     -                   -

       UC    UPSHUR CLAY LOAM           WELL DRAINED        SLOW-VERY SLOW

       UM    UPSHUR-MUSKINGUM CLAY LOAM       -             SLOW

       VA    VANDALIA CLAY LOAM         WELL DRAINED        MODERATE-SLOW

       WH    WHEELING FINE SAND LOAM    WELL DRAINED        MODERATE-RAPID

   * SEE FIGURE 2.3-6
   - = NOT REPORTED

   SOURCES:  USSCS, 1961
             ESE, 1985.



   TABLE 1  SUMMARY OF CONTAMINATION STATUS FOR WVOW

   ENVIRONMENTAL                                     CONCENTRATION
     MEDIUM                  CONTAMINANT               DETECTED

   TNT MANUFACTURING AREA

   SOILS                       NITROAROMATICS            3%
                               LEAD                      320 UG/G

   SURFACE WATER               NITROAROMATICS            1 UG/L
                                                         (POND 34 ONLY)

   SEDIMENTS                   NITROAROMATICS            0.4 UG/G

   GROUND WATER                NITROAROMATICS            14,000 UG/L
                               LEAD                      20 UG/L

   BURNING GROUNDS AREA

   SOILS                       NITROAROMATICS            2%
                               LEAD                      1,400 UG/G
                               PAHS                      100 UG/G
                               FRIABLE ASBESTOS          OBSERVED

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

   SEDIMENTS                   LEAD                      31 UG/G

   GROUND WATER                UNCONTAMINATED            -

   INDUSTRIAL SEWERLINES

   TNT MANUFACTURING           NITROAROMATICS            71%
   AREA

   ACIDS AREA/YELLOW           NITROAROMATICS
   WATER RESERVOIR                                       400 UG/G

   RED WATER RESERVOIRS        NITROAROMATICS            0.2%

   POND 13/WET WELL            UNCONTAMINATED            --
   AREA



        TABLE 1. SUMMARY OF CONTAMINATION STATUS FOR WVOW
                 (CONTINUED, PAGE 2 OF 2)

   ENVIRONMENTAL                                         MAXIMUM
     MEDIUM                   CONTAMINANT             CONCENTRATION
                                                         DETECTED
   OFFSITE AREAS

       SOILS                  UNCONTAMINATED            --

       SURFACE WATER          ASBESTOS                  480,000 FIBERS

       SEDIMENTS              UNCONTAMINATED            --

       GROUND WATER           UNCONTAMINATED            --

   NOTE:  FIBERS/L = FIBERS PER LITER
              PAHS = POLYNUCLEAR AROMATIC HYDROCARBONS
               FT2 = SQUARE FEET
              UG/G = MICROGRAMS PER GRAM
              UG/L = MICROGRAMS PER LITER.



   TABLE 2        LOG OF USGS TEST BORING LOCATED EAST OF TNT
                  MANUFACTURING AREA

                              TEST BORING 38-3-88
                    ALTITUDE OF LAND SURFACE:  610 FT. MSL
                           SAMPLE LOG BY B.M. WILMOTH

           QUATERNARY SYSTEM              THICKNESS      DEPTH
                                             (FT)         (FT)   REMARKS

   CLAY, SILTY, MEDIUM-BROWN                  4            4

   SAND, VERY FINE-GRAINED, AND SILT,         6           10
     TRACE OF CLAY, MEDIUM-BROWN

   SAND, FINE-GRAINED, TRACE OF SILT,         2           12
     AND CLAY, MEDIUM-BROWN

   SAND, MEDIUM-GRAINED, TRACE OF             7           19
     FINE-GRAINED, AND TRACE OF
     GRAVEL, FINE, MEDIUM-BROWN

   SAND, MEDIUM- AND COARSE-GRAINED,          4           23   STATIC WATER
     MEDIUM-BROWN, WET                                         LEVEL, 19 FT

   SAND, COARSE-GRAINED, MEDIUM-BROWN,
     FLUID                                    4           27

   SAND, COARSE-GRAINED, MEDIUM-BROWN,
     VERY FLUID                              30           57

   SAND, COARSE-GRAINED, TRACE OF            30           87
     FINE-GRAINED AND COARSE-GRAINED,
     MEDIUM-BROWN

   GRAVEL, FINE TO MEDIUM                     3           90

   SAND, MEDIUM-GRAINED,                      2           92
     MEDIUM-GRAYISH-BROWN

   CLAY, BLUISH GRAY, PLASTIC                 1           93

   GRAVEL, FINE TO COARSE, AND SAND,          7          115   BEDROCK AT
     COARSE-GRAINED, MEDIUM-GRAYISH                            115 FT
     BROWN, AND SOME THIN LAYERS OF
     CLAY, DARK GRAY, PLASTIC,
     STRATIFIED.



   TABLE 3        SOIL TYPES WITHIN THE WVOW SITE

   SOIL TYPE   SOIL DESCRIPTION         DRAINAGE            PERMEABILITY

   AS       ASHTON SILT LOAM           WELL DRAINED         MODERATE-RAPID

   CHA      CHILO SANDY LOAM           POORLY DRAINED       SLOW

   DU       DUNCANNON SILT LOAM        WELL DRAINED         MODERATE

   GSA      GINAT SILT LOAM            POORLY DRAINED       VERY SLOW

   HA       HACKERS SILT LOAM          WELL DRAINED         MODERATE

   HU       HUNTINGTON SILT LOAM       WELL DRAINED         MODERATE

   LA       LAKIN LOAMY FINE SAND      EXCESSIVELY DRAINED  RAPID

   MA       MARKLAND SILTY CLAY LOAM   MODERATELY POORLY    SLOW-VERY SLOW
                                         DRAINED

   ME       MELVIN SILTY CLAY LOAM     POORLY DRAINED       MODERATE SLOW
                                                            VERY SLOW

   MG       MONONGAHELA SILT LOAM      MODERATELY WELL      SLOW
                                         DRAINED

   MO       MOSHANNON SILT LOAM        WELL DRAINED         MODERATE

   MU       MUSKINGUM-UPSHUR SILT LOAM      -               MODERATE

   SC       SCIOTOVILLE SILT LOAM      MODERATELY WELL      MODERATE-SLOW
                                         DRAINED

   SE       SENECAVILLE SILT LOAM      MODERATELY WELL      MODERATE-SLOW
                                         DRAINED

   SO       SLOPING LAND                     -                   -

   UC       UPSHUR CLAY LOAM           WELL DRAINED        SLOW-VERY SLOW

   UM       UPSHUR-MUSKINGUM CLAY LOAMS      -                   -

   VA       VANDALIA CLAY LOAM         WELL DRAINED        MODERATE-SLOW

   WH       WHEELING FINE SAND LOAM    WELL DRAINED        MODERATE-RAPID.



   TABLE 4. ACCEPTABLE SOIL, SEDIMENT, AND WATER CONTAMINATION LEVELS
                FOR WVOW SOURCE AREAS

               MCCLINTIC SOILS *    POND       POND      SURFICIAL SOILS **
             (0.5 TO 2 FEET (FT))  WATERS &  SEDIMENTS &    (TO 0.5 FT)
   COMPOUND       (UG/G)           (UG/L)      (UG/G)          (UG/G)

   2,4,6-TNT        7,300            60          4               680

   1,3,5-TNB       72,000            80          8             2,800

   1,3 DNB          3,400           160         16               190

   2,4-DNT
     10-6 RISK         15             3.4        0.22              1.5
     10-5 RISK        150            34          2.2              15

   2,6-DNT
     10-6 RISK          3.1          0.67       0.53               0.31
     10-5 RISK         31             6.7        5.3                3.1

   TOTAL NITROAROMATICS

     10-6 RISK        500                                         50
     10-5 RISK       NA (1)                                      300

   *   PROTECTS HUNTERS FROM EXPOSURE BY THE PLANT-TO-GAME PATHWAY
   &   PROTECTS AQUATIC LIFE AND FISHERMEN
   **  PROTECTS FREQUENT MCCLINTIC WILDLIFE STATION VISITORS FROM EXPOSURE
       BY DIRECT CONTACT AND INHALATION OF DUST
   (1) PLANTS DO NOT GROW IN SOILS CONTAINING TOTAL NITROAROMATIC
       CONTAMINATION AT CONCENTRATIONS THAT WOULD RESULT IN 10-5 CANCER RISK.



   TABLE 6. SUMMARY OF APPLICABLE AND RELEVANT OR APPROPRIATE LAWS,
            REGULATIONS, POLICIES, AND CRITERIA

     LAW, REGULATION,
   POLICY, OR CRITERION                      ANALYSIS

   FEDERAL

     RCRA                   TREATMENT AND DISPOSAL OF MATERIALS REMOVED
                            FROM WVOW TO AN OFFSITE FACILITY WILL BE IN
                            COMPLIANCE WITH CURRENT RCRA REGULATIONS
                            ISSUED IN THE HSWA OF 1984. ONSITE TREATMENT
                            AND DISPOSAL OPERATIONS WILL BE IN
                            ACCORDANCE WITH THE SUBSTANTIVE TECHNICAL
                            REQUIREMENTS OF RCRA

     NATIONAL AMBIENT       IMPLEMENTATION OF ALTERNATIVES THAT INCLUDE
     AIR QUALITY            ONSITE INCINERATION WILL RESULT IN THE
     STANDARDS (NAAQS)      EMISSION OF POLLUTANTS INTO THE AIR. THE
                            USE OF AIR POLLUTION CONTROL EQUIPMENT WILL
                            MINIMIZE THE EFFECT OF INCINERATOR EMISSIONS
                            ON EXISTING AIR QUALITY. INCINERATOR
                            PERFORMANCE STANDARDS WILL BE ATTAINED, BUT
                            PERMITS WILL NOT BE REQUIRED. BECAUSE THE
                            EMISSIONS FROM SURFACE FLASHING ARE LARGELY
                            UNCONTROLLABLE, AIR QUALITY STANDARDS MAY NOT
                            BE MET DURING FLASHING OPERATIONS. PARTICULATE
                            EMISSIONS DURING EXCAVATION WILL OCCUR,
                            ALTHOUGH DUST PALLIATIVES WILL BE USED
                            TO MINIMIZE FUGITIVE DUST. ONSITE PERSONNEL,
                            HOWEVER, WILL BE ADEQUATELY PROTECTED

     DOT HAZARDOUS          THE TRANSPORT OF HAZARDOUS MATERIALS TO OFFSITE
     MATERIALS TRANSPORT    FACILITIES WILL BE IN COMPLIANCE WITH THESE
     RULES                  RULES, INCLUDING USE OF PROPERLY CONSTRUCTED
                            AND MARKED TRANSPORT VEHICLES, A LICENSED
                            TRANSPORTER, AND HAZARDOUS WASTE MANIFESTS

     FEDERAL WATER          DURING THE IMPLEMENTATION OF ALTERNATIVES,
     QUALITY CRITERIA       THE SUBSTANTIVE REQUIREMENTS AND STANDARDS
     (FWQC)                 OF FWQC IN CREEKS THAT DRAIN THE SITE AND
                            OTHER DOWNGRADIENT SURFACE WATER WILL BE
                            ATTAINED

     NATIONAL               THE RI FS PROCESS DESIGNED BY EPA REGULATIONS
     ENVIRONMENTAL          AND GUIDANCE AND AS CONDUCTED AT THIS SITE IS
     POLICY ACT (NEPA)      FUNCTIONALLY EQUIVALENT TO THE REQUIREMENTS OF NEPA



   TABLE 6. SUMMARY OF APPLICABLE AND RELEVANT OR APPROPRIATE LAWS,
            REGULATIONS, POLICIES, AND CRITERIA
            (CONTINUED, PAGE 2 OF 2)

     LAW, REGULATION,
   POLICY, OR CRITERION                    ANALYSIS

    ASBESTOS DISPOSAL       SINCE ASBESTOS IS PRESENT IN THE BURNING
    RULE (40 CFR,           GROUNDS AREA, ALTERNATIVES FOR ASBESTOS
    PART 61, SUBPART M)     DISPOSAL WILL MEET OR EXCEED THIS
                            RULE. OFFSITE ALTERNATIVES WILL BE IN FULL
                            COMPLIANCE; ONSITE ALTERNATIVES WILL MEET
                            TECHNICAL REQUIREMENTS

    STATE OF WEST           IN IMPLEMENTING ALTERNATIVES, WVWQS IN
    VIRGINIA WATER          CREEKS THAT DRAIN THE SITE AND OTHER
    QUALITY STANDARDS       DOWNGRADIENT SURFACE WATER WILL BE
    (WVWQS)                 CONSIDERED. THE SUBSTANTIVE REQUIREMENTS WILL
                            BE COMPLIED WITH AND THE STANDARDS ATTAINED

    WEST VIRGINIA SOLID     IMPLEMENTATION OF ALTERNATIVES WILL MEET THE
    WASTE REGULATIONS       WEST VIRGINIA REGULATIONS FOR NONCONTAMINATED
                            MATERIALS TAKEN TO OFFSITE SANITARY LANDFILLS

    WEST VIRGINIA           IMPLEMENTATION OF ALTERNATIVES WILL MEET
    HAZARDOUS WASTE         THE REQUIREMENTS OF CURRENT REGULATIONS,
    REGULATIONS             INCLUDING MANIFEST REQUIREMENTS

    WEST VIRGINIA AIR       THE SUBSTANTIVE TECHNICAL REQUIREMENTS OF
    POLLUTION CONTROL       THESE REGULATIONS WILL BE MET, AND THE
    COMMISSION (WVAPCC)     STANDARDS AND CRITERIA OF NEW SOURCE
    ADMINISTRATIVE          PERFORMANCE STANDARDS (NSPS) WILL BE
    REGULATIONS             MET. THE REQUIREMENTS OF THE OPEN BURNING
                            REGULATIONS WILL ALSO BE MET

    WEST VIRGINIA           THE SUBSTANTIVE TECHNICAL REQUIREMENTS OF
    POLLUTION DISCHARGE     THESE REGULATIONS WILL BE COMPLIED WITH, AND
    ELIMINATION SYSTEM      THE STANDARDS AND CRITERIA FOR POINT SOURCE
    (WVPDES)                DISCHARGES WILL BE MET IN IMPLEMENTATION OF
    REGULATIONS             THE ALTERNATIVE

    CLEAN WATER             DURING THE INITIAL STAGES OF DESIGN A WETLANDS
    ACT - SECTION           ASSESSMENT WILL BE CONDUCTED TO ESTABLISH THE
    404 (WETLANDS)          EXISTENCE OF WETLANDS AND DEFINE POTENTIAL
                            IMPACTS. IF IMPACTS ARE FORESEEN MITIGATIVE
                            MEASURES CAN BE FACTORED INTO THE REMEDIAL
                            DESIGN TO PROTECT THE WETLAND ECOLOGY.


