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HARVEY AND KNOTT DRUM SITE
NEW CASTLE COUNTY, DELAWARE.

#DR
DATA REVIEWED

THE UNDERLYING TECHNICAL INFORMATION, UNLESS OTHERWISE SPECIFIED, USED FOR ANALYSIS OF COST-EFFECTIVENESS
AND FEASIBILITY OF REMEDIAL ALTERNATIVES IS INCLUDED IN THE FOLLOWING DOCUMENTS AND PROJECT
CORRESPONDENCE.  I HAVE BEEN BRIEFED BY MY STAFF OF THEIR CONTENTS, AND THEY FORM THE PRINCIPAL BASIS FOR
MY DECISION OF THE APPROPRIATE EXTENT OF REMEDIAL ACTION.

• REMEDIAL INVESTIGATION/FEASIBILITY STUDY REPORT (DRAFT), HARVEY AND KNOTT DRUM SITE, NEW CASTLE
COUNTY, DELAWARE, VOLUMES I, II, III AND IV (NUS CORP., AUGUST 1985);

• WORK PLAN, INITIAL REMEDIAL MEASURE/REMEDIAL INVESTIGATION/FEASIBILITY STUDY OF ALTERNATIVES,
HARVEY AND KNOTT DRUM SITE, NEW CASTLE COUNTY, DELAWARE (NUS CORP., AUGUST 1983);

• REMEDIAL ACTION MASTER PLAN, HARVEY KNOTT SITE, KIRKWOOD, DELAWARE (ROY F. WESTON, INC.,  
FEBRUARY 1, 1983);

• SUMMARY OF REMEDIAL ALTERNATIVE SELECTION;

• RECOMMENDATIONS BY THE DELAWARE DEPARTMENT OF NATIONAL RESOURCES AND ENVIRONMENTAL CONTROL;

• STAFF SUMMARIES AND RECOMMENDATIONS.

#DE
DECLARATIONS

CONSISTENT WITH THE COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND LIABILITY ACT OF 1980
(CERCLA), AND THE NATIONAL CONTINGENCY PLAN (40 C.F.R. PART 300), I HAVE DETERMINED THAT THE REMEDIAL
ACTION DESCRIBED ABOVE TOGETHER WITH PROPER OPERATION AND MAINTENANCE CONSTITUTE REMEDIES WHICH MITIGATE
AND MINIMIZES THREATS TO AND ADEQUATELY PROTECTS PUBLIC HEALTH, WELFARE AND THE ENVIRONMENT. THE REMEDIAL
ACTION PROVIDES FOR THE REMOVAL AND OFFSITE DISPOSAL OF SURFACE WASTES AS A SOURCE CONTROL REMEDY AND THE
INSTALLATION OF GROUND WATER EXTRACTION/TREATMENT/REAPPLICATION FACILITIES AS MANAGEMENT OF MIGRATION
CONTROLS.  SELECTION OF TARGET AND FINAL ENDPOINT LEVELS OF RESIDUAL GROUND WATER AND SOIL CONTAMINANTS
WILL BE ESTABLISHED IN SUCH A WAY SO AS TO MINIMIZE THE EXTENT OF THE SHALLOW AQUIFER REQUIRING LONG-TERM
INSTITUTIONAL CONTROLS WHILE AT THE SAME TIME, PROVIDING A TECHNICALLY FEASIBLE AND COST-EFFECTIVE
REMEDY.  THE LEVELS WILL TAKE INTO ACCOUNT THE SITE SPECIFIC AND REGIONAL CHARACTERISTICS AND WILL BE
PROTECTIVE OF THE PUBLIC HEALTH, WELFARE AND THE ENVIRONMENT.

I HAVE DEFERRED A DECISION ON FINAL SITE CLOSURE REQUIREMENTS UNTIL THE POST GROUND WATER
EXTRACTION/TREATMENT/REAPPLICATION SOIL GRID SAMPLING PROGRAM IS EVALUATED.

I AM ALSO DEFERRING SELECTION OF REMEDIAL RESPONSE MEASURES, IF ANY, FOR THE ADJACENT WETLANDS AND
SURFACE WATERS.  FURTHER ASSESSMENT OF THE IMPACT OF THE SITE ON THESE SENSITIVE AREAS AND EVALUATION OF
ALTERNATIVES TO PROVIDE ADEQUATE PROTECTION WILL BE PERFORMED.

THE SELECTED REMEDY INCLUDES THE OPERATION AND MAINTENANCE OF THE GROUND WATER EXTRACTION/TREATMENT/
REAPPLICATION FACILITIES TO REDUCE OR ELIMINATE THE POTENTIAL EXPOSURE TO GROUND WATER CONTAMINATION.
THESE ACTIVITIES WILL BE CONSIDERED PART OF THE APPROVED ACTION AND ELIGIBLE FOR TRUST FUND MONIES UNTIL
SUCH TIME THAT I MAKE THE DECISION REGARDING THE ENDPOINT LEVEL OF TREATMENT FOR SOILS AND GROUND WATER. 
AT THE TIME WHEN THE LEVELS ARE ACHIEVED I WILL ALSO DECIDE ON THE FUTURE STATUS AND FUNDING OF O&M.

I HAVE ALSO DETERMINED THAT THE ACTION BEING TAKEN IS APPROPRIATE WHEN BALANCED AGAINST THE AVAILABILITY
OF TRUST FUND MONIES FOR USE AT OTHER SITES.  IN ADDITION, THE OFFSITE TRANSPORT AND DISPOSAL OF
CONTAMINATED MATERIAL FROM THE SITE IS MORE COST-EFFECTIVE THAN OTHER REMEDIAL ACTIONS AND IS NECESSARY
TO PROTECT PUBLIC HEALTH, WELFARE, OR THE ENVIRONMENT.

9/30/85                                       JAMES M. SEIF
DATE                                          REGIONAL ADMINISTRATOR.



                   SUMMARY OF REMEDIAL ALTERNATIVE SELECTION

                         HARVEY AND KNOTT DRUM SITE
                        NEW CASTLE COUNTY, DELAWARE

#SLD
SITE LOCATION AND DESCRIPTION

THE HARVEY AND KNOTT DRUM SITE IS LOCATED IN NEW CASTLE COUNTY, DELAWARE, APPROXIMATELY ONE-HALF MILE
EAST OF THE MARYLAND-DELAWARE BORDER (FIGURE 1).  THE COMMUNITY OF KIRKWOOD IS LOCATED APPROXIMATELY 5
MILES SOUTHEAST OF THE SITE AND THE COMMUNITY OF GLASGOW LIES APPROXIMATELY 3 MILES NORTHEAST.  THE SITE
IS IN A REMOTE, RURAL AREA, PREVIOUSLY USED FOR FARMING.  LIGHT RESIDENTIAL DEVELOPMENT TO THE NORTH OF
THE SITE CONSISTS OF APPROXIMATELY 100 RESIDENCES.  THE CLOSEST HABITATIONS ARE SEVERAL RURAL AND TRAILER
HOMES ALONG OLD COUNTY ROAD (ROUTE 395) AND THE SHELLY FARMS DEVELOPMENT (FIGURE 2).

THE HARVEY AND KNOTTS TRUCKING, INC., OPERATED AN OPEN DUMP AND BURNING GROUND BETWEEN 1963 AND 1969 AT
THE SITE.  THE FACILITY ACCEPTED SANITARY, MUNICIPAL, AND INDUSTRIAL WASTES BELIEVED TO BE SLUDGES, PAINT
PIGMENTS, AND SOLVENTS.  WASTES WERE EMPTIED ONTO THE GROUND SURFACE, INTO EXCAVATED TRENCHES, OR LEFT IN
DRUMS (SOME OF WHICH WERE BURIED).  SOME OF THE WASTES WERE THEN EITHER BURNED AS A MEANS OF REDUCING
WASTE VOLUME OR ALLOWED TO SEEP INTO THE SOIL.  A SECURITY FENCE INSTALLED AS PART OF AN EPA EMERGENCY
ACTION PRESENTLY SURROUNDS THE AREAS (2.2 ACRES) OF GREATEST VISIBLE SURFACE CONTAMINATION.

THERE ARE TWO MAJOR WATER SUPPLYING AQUIFERS IN THE AREA OF THE SITE ABOVE BEDROCK (WHICH IS ABOUT 350
FEET BELOW THE GROUND SURFACE). THE SHALLOW GROUND WATER OCCURS UNDER WATER-TABLE CONDITIONS AND IS
REFERRED TO AS THE UPPER HYDROLOGIC ZONE (UHZ).  IT IS FLOWING TO THE SOUTHWEST, SOUTH, AND SOUTHEAST OF
THE SITE, TOWARD SURFACE WATERS AND WETLAND AREAS.  MOST OF THE DOMESTIC DRINKING WATER WELLS IN THE AREA
ARE INSTALLED IN THE UHZ.  WELLS USED FOR AGRICULTURE SUCH AS DAIRY FARMING OR CROP IRRIGATION ALSO USE
THE UHZ.

THE SECOND MAJOR SOURCE OF GROUND WATER IN THE SITE AREA IS THE LOWER HYDROLOGIC ZONE (LHZ) WHICH IS
UNDER CONFINED CONDITIONS.  THE UHZ AND THE LHZ ARE SEPARATED BY AN AQUITARD REFERRED TO AS THE POTOMAC
CLAY.  THE LHZ IS THE MAJOR PUBLIC AND INDUSTRIAL WATER SUPPLY IN NEW CASTLE COUNTY (FIGURE 3).  BOTH THE
UHZ AND LHZ ARE CLASS II AQUIFERS AS CLASSIFIED UNDER THE GROUND WATER PROTECTION STRATEGY.

SOILS IN THE AREA CONSIST OF PREDOMINANTLY SANDY MATERIALS UNDERLAIN BY SILTS, CLAYS, SANDS, AND SOME
GRAVELS.  THEY ARE WELL DRAINED WITH MODERATE TO RAPID PERMEABILITIES.  THE SOILS FORM A RELATIVELY FLAT
LAND SURFACE THAT SLOPES TOWARD THE SOUTH WHICH IS ALSO THE GENERAL DIRECTION OF THE SHALLOW GROUND
WATER.  GROUND WATER IS GENERALLY ENCOUNTERED AT ABOUT FIVE TO TEN FEET BELOW THE GROUND SURFACE.

THE SITE AREA IS DRAINED BY TWO UNNAMED TRIBUTARIES WHICH BORDER THE SITE ON THE EAST AND WEST AND FLOW
SOUTH INTO LONG CREEK. EXTENSIVE WETLAND AREAS SURROUND THE SOUTHWEST, SOUTH, AND SOUTHEAST SIDES OF THE
SITE WHICH HAVE PROBABLY RESULTED FROM BEAVERS BUILDING DAMS WITHIN THE LAST FIFTEEN YEARS ALONG THE
TRIBUTARIES AND LONG CREEK.

#SH
SITE HISTORY

THE SITE WAS DISCOVERED BY THE STATE OF MARYLAND WASTE MANAGEMENT ADMINISTRATION DURING AN AERIAL
OVERFLIGHT ON JANUARY 14, 1981. SUBSEQUENT TO THE OVERFLIGHT, THE STATE OF MARYLAND CONDUCTED A GROUND
SEARCH AND DETERMINED THAT THE SITE ACTUALLY WAS LOCATED WITHIN THE STATE OF DELAWARE AND NOTIFIED THE
DELAWARE DEPARTMENT OF NATURAL RESOURCES AND ENVIRONMENTAL CONTROL (DNREC).  THIS ONSITE INVESTIGATION BY
THE STATE OF MARYLAND HAD IDENTIFIED NUMEROUS DRUMS AND WASTES WHICH HAD BEEN DISPOSED IN AN UNCONTROLLED
MANNER AT THE SITE.

DNREC REQUESTED EPA ASSISTANCE AND BOTH AGENCIES CONDUCTED A PRELIMINARY ASSESSMENT IN DECEMBER 1981 TO
DETERMINE THE IMMEDIATE EFFECT OF THE SITE CONDITIONS ON THE PUBLIC HEALTH AND ENVIRONMENT. TEST RESULTS
INDICATED CONTAMINATION IN THE SOILS AND GROUND WATER BY HEAVY METALS AND ORGANIC CHEMICALS INCLUDING
PCBS.  TO PREVENT DIRECT CONTACT WITH EXPOSED HAZARDOUS WASTES AT THE SITE AND TO MINIMIZE THE SPREAD OF
CONTAMINATION VIA SURFACE WATER RUNOFF AND GROUND WATER TRANSPORT OFFSITE, EPA INSTITUTED IMMEDIATE
REMOVAL MEASURES DURING JUNE THROUGH AUGUST OF 1982.  THESE EMERGENCY MEASURES INCLUDED THE INSTALLATION
OF A SECURITY FENCE AROUND THE AREAS OF GREATEST VISIBLE SURFACE CONTAMINATION, OVERPACKING AND STAGING
43 LEAKING DRUMS AND PERFORMING AN EXTENT OF CONTAMINATION SURVEY.  IN ADDITION, SEVENTEEN MONITORING
WELLS WERE INSTALLED BY THE DNREC AND EPA TO IDENTIFY THE NATURE AND EXTENT OF CONTAMINATED SHALLOW
GROUND WATER.



BASED ON THE ANALYTICAL RESULTS RECEIVED FROM THE PRELIMINARY ASSESSMENT/SITE INVESTIGATION, THE HAZARD
RANKING SYSTEM SCORE AT THIS SITE WAS 30.77.  THE SITE WAS THEN PROPOSED FOR PLACEMENT ON THE NATIONAL
PRIORITIES LIST, AND AUTHORIZATION TO PROCEED WITH A REMEDIAL INVESTIGATION/FEASIBILITY STUDY WAS
APPROVED IN APRIL 1983.

SITE CONDITIONS (FIGURE 4) AS ENCOUNTERED PRIOR TO THE REMEDIAL INVESTIGATION CAN BE CHARACTERIZED AS
FOLLOWS:

• AN AREA OF APPROXIMATELY 2.5 ACRES HAD BEEN FENCED TO PREVENT ACCESS TO DRUMS AND AN OPEN POND;

• STOCKPILES OF EMPTY TO FULL DRUMS IN VARIOUS STATES OF DETERIORATION, WERE LOCATED WITHIN THE
FENCED AREA;

• STOCKPILES OF LANDFILL-TYPE WASTES (LUMBER, STEEL, GARBAGE, AND UNKNOWN WASTE) WERE GENERALLY
LOCATED IN THE CENTER OF THE FENCED AREA;

• A SMALL WASTE PILE HAD BEEN DEVELOPED IN THE EASTERN SIDE WITHIN THE FENCED AREA;

• A POND WITHIN THE FENCED LIMIT CONTAINED VARIOUS TYPES OF LANDFILL WASTE IN ADDITION TO DRUMS;

• AN AREA NORTH TO NORTHEAST OF THE FENCED AREA SHOWED EVIDENCE OF LOCALIZED STRESSED VEGETATION
AND LAND SURFACE DISPOSAL OF LIQUIDS AND/OR SLUDGES;

• AN AREA WEST OF THE FENCED AREA, WHICH RECEIVES SURFACE RUNOFF FROM THE FENCED AREA, SHOWED
EVIDENCE OF STRESSED VEGETATION.  HOWEVER, THIS AREA IS ALSO POORLY DRAINED, A FACTOR WHICH COULD
CAUSE THIS CONDITION;

• AN AREA SOUTH-SOUTHWEST OF THE FENCED AREA HAD BEEN EXCAVATED FOR SOIL BORROW OR FOR USE AS A
SUPPLEMENTARY DISPOSAL AREA;

  • THE NATURAL TOPOGRAPHY OF THE LAND ON AND OFFSITE INDICATES THAT DRAINAGE OF SURFACE RUNOFF IS POOR
  AND RESULTS IN PONDED WATER AND SWAMPS, BOTH SEASONAL AND PERENNIAL.  FURTHERMORE, BEAVERS HAVE   
  CREATED ADDITIONAL PONDED WATER AREAS WEST AND SOUTH OF THE SITE INCREASING WETLANDS CONDITIONS.

CONTAMINATION OF SOIL, SURFACE WATER, AND GROUND WATER HAD OCCURRED AS A RESULT OF DISPOSAL OF INDUSTRIAL
WASTES.  THE EXPOSURE TO DERMAL CONTACT HAD BEEN TEMPORARILY MITIGATED BY THE INSTALLATION OF A FENCE. 
SINCE THERE WERE A NUMBER OF RESIDENTS USING THE SHALLOW GROUND WATER UPGRADIENT OF THE SITE, THE
POTENTIAL FOR CONTAMINATION EXISTED IF THE GROUND WATER FLOW WAS MODIFIED BY INCREASED PUMPING OF
UPGRADIENT WELLS.  THE WETLAND ENVIRONMENTAL HABITAT DOWNGRADIENT OF THE SITE ALSO COULD BE AFFECTED BY
(A) MIGRATION AND DISCHARGE OF SHALLOW CONTAMINATED GROUND WATER AND (B) SURFACE RUNOFF FROM THE SITE.

IN AN EFFORT TO MINIMIZE IMMEDIATE AND OBVIOUS HAZARDS TO THE PUBLIC AND THE ENVIRONMENT, AN INITIAL
REMEDIAL MEASURE (IRM) WAS CONDUCTED BY EPA WITHIN THE FENCED AREA DURING MARCH THROUGH JUNE OF 1984. 
THE IRM WORK PLAN CONSISTED OF CHARACTERIZING THE WASTES WITHIN THE FENCED LIMITS, CONSOLIDATING WASTES
WHERE APPROPRIATE, AND TRANSPORTING THE WASTES TO AN EPA-APPROVED DISPOSAL FACILITY.  DURING THE
EXECUTION OF THE WORK IT BECAME OBVIOUS THAT THE NUMBER OF DRUMS, WASTE STOCKPILES, AND QUANTITY OF
INDUSTRIAL TYPE WASTES (PAINT PIGMENTS, SLUDGES, AND SOLVENTS) WAS GREATER THAN ANTICIPATED.  AS A
RESULT, THE AMOUNT OF MATERIALS TO BE REMOVED HAD TO BE REEVALUATED. THE INCREASED QUANTITY AFFECTED THE
CHARACTERIZATION OF ALL ONSITE WASTES AND THE SCOPE OF WORK HAD TO BE REVISED TO REMOVE ONLY THE MOST 
HAZARDOUS MATERIALS.

BASED ON ANALYTICAL RESULTS (A COMPOSITE SAMPLE OF THE OVERPACKED DRUMS SHOWED 1.3 PERCENT AROCLOR 1254),
THE EXISTING 43 OVERPACKED DRUMS WERE REPACKAGED, REMOVED, AND DISPOSED OF AT THE CECOS INTERNATIONAL,
INC., FACILITY IN OHIO.  TESTING ALSO INDICATED ONE WASTE STOCKPILE IN THE EASTERN AREA OF THE FENCELINE
CONTAINED AT LEAST 750 PPM OF AROCLOR 1254.  A SOIL BERM AND SURFACE DRAINAGE DITCH WERE CONSTRUCTED
AROUND THIS PCB-CONTAMINATED WASTEPILE TO: (1) COLLECT AND DIRECT SURFACE RUNOFF FROM THE PCB-LADEN
STOCKPILE INTO THE POND WITHIN THE FENCED LIMITS, AND (2) TO PREVENT FURTHER RUNOFF TO THE NORTH AND EAST
AREAS OUTSIDE THE FENCE.

APPROXIMATELY 500 DRUMS THAT WERE IDENTIFIED AS BEING EMPTY WERE CHARACTERIZED, CRUSHED, AND STAGED
WITHIN THE FENCED AREA.  ANOTHER 200 DRUMS THAT WERE PARTIALLY TO ENTIRELY FULL ARE STAGED IN ANOTHER
AREA WITHIN THE FENCED AREA.  THE CENTRAL ZONE OF THE FENCED AREA STILL HAS NUMEROUS DRUMS THAT HAVE NOT
BEEN STAGED AND CHARACTERIZED TO DETERMINE WHETHER THEY CONTAIN ANY HAZARDOUS WASTES.



#CSS
CURRENT SITE STATUS

RESULTS OF GEOPHYSICAL SURVEYS DID NOT IDENTIFY THE PRESENCE OF BURIED FERROMAGNETIC MATERIALS OUTSIDE OF
THE FENCED AREA. INTERPRETATIONS OF THE ELECTROMAGNETIC SURVEY (PLUME IDENTIFICATION OR PRESENCE OF CLAY)
WERE USED TO LOCATE MONITORING WELLS AND UNDERSTAND THE SUBSURFACE CONDITIONS.  A BURIED GRAVEL DEPOSIT
WAS IDENTIFIED OUTSIDE OF THE SOUTHEAST SIDE OF THE FENCED AREA.

DUE TO THE PRESENCE OF EXTENSIVE AMOUNTS OF SURFACE METAL WITHIN THE FENCELINE, THE USE OF GEOPHYSICAL
TECHNIQUES WAS PRECLUDED IN THIS AREA.  IN AN EFFORT TO DETERMINE THE PRESENCE OF BURIED DRUMS AND THE
EXTENT OF CONTAMINATION WITHIN AND IMMEDIATELY OUTSIDE OF THE FENCED AREA, TEST PIT EXCAVATION PROGRAMS
WERE PERFORMED.  CRUSHED AND INTACT DRUMS WERE FOUND IN THE WEST-CENTRAL PART OF THE FENCED AREA AT
DEPTHS OF FOUR TO SEVEN FEET.

SURFACE AND SUBSURFACE SOIL SAMPLING LOCATIONS ARE SHOWN ON FIGURE 5.  A NUMBER OF HAZARDOUS SUBSTANCES
LIST (HSL) ORGANIC COMPOUNDS AND INORGANIC ELEMENTS WERE DETECTED.  ORGANIC COMPOUNDS INCLUDE:  VOLATILE
ORGANICS (HALOGENATED ALIPHATICS, MONOCYCLIC AROMATICS, AND KETONES); SEMI-VOLATILE ORGANICS (PHTHALATE
ESTERS, PHENOLS, AND AMINES); PESTICIDES; AND PCBS.  TRACE ELEMENTS INCLUDE ALL THOSE ON THE HSL.

AS INDICATED ON TABLE 1, VOLATILE CONTAMINATION (NUMBERS 1 THROUGH 5) WAS PREVALENT IN HIGH
CONCENTRATIONS PARTICULARLY IN SUBSURFACE SAMPLES.  THE MOST HIGHLY CONTAMINATED SOILS WERE FOUND IN TEST
PITS 12 (AT A DEPTH OF 7 FT.), TP-17 (8 FT.) AND TP-18 (4 FT.) ON THE SOUTHERN PERIPHERY OF THE FENCED
AREA AND ALSO TP 20 (3 AND 6 FT.) JUST OUTSIDE THE WESTERN FENCE LIMIT.  SURFACE SOILS GENERALLY
EXHIBITED 100 TO 1,000 TIMES LESS THAN THE VOLATILE CONTAMINATION FOUND IN SUBSURFACE SOILS.  THIS COULD
BE ATTRIBUTED TO (A) THE VOLATILIZATION OF SURFACE (0-24 INCHES) CONTAMINATION, (B) DOWNWARD MIGRATION
FROM INFILTRATION OF PRECIPITATION SINCE VOLATILES ARE RELATIVELY WATER SOLUBLE, AND (C) DECOMPOSITION BY
BIOLOGICAL ACTIVITY.

SEMI-VOLATILE ORGANICS DETECTED IN SUBSURFACE SOILS REFLECT THE CONTAMINATION EXHIBITED BY VOLATILES. 
SAMPLES OBTAINED FROM TEST PITS 12, 17, AND 20 CONTAINED HIGH CONCENTRATIONS (10-100 PPM) OF BASE/NEUTRAL
EXTRACTABLES.  ALTHOUGH THESE COMPOUNDS ARE NOT AS MOBILE IN THE ENVIRONMENT AS THE VOLATILES THEIR
APPEARANCE AT HIGH CONCENTRATIONS IN SUBSURFACE SOILS MAY BE ATTRIBUTABLE TO INCREASED SOLUBILITY CAUSED
BY VOLATILE CONTAMINATION OR TO DIRECT DEPOSITION.

PCBS IDENTIFIED IN SURFACE AND SUBSURFACE SOIL SAMPLES INCLUDE THE FOLLOWING:

                          CONCENTRATION RANGE (PPB)

   CHEMICAL                     SURFACE SOIL             SUBSURFACE SOIL

   PCB 1254                     ND - 3169                   ND - 540
   PCB 1260                     ND - 237                    ND - 330

   ND - NOT DETECTED.

AREAS CONTAMINATED WITH PCBS ARE:

• SURFACE SOIL TO THE NORTHEAST OF THE FENCED AREA;
• SUBSURFACE SOIL IN THE CENTRAL PORTION OF THE FENCED AREA;
• SURFACE SOIL DIRECTLY WEST OF THE FENCED AREA;
• SURFACE SOIL IN THE LOWLYING AREA DIRECTLY SOUTH OF THE SITE.

PCBS ARE RELATIVELY IMMOBILE IN THE ENVIRONMENT BECAUSE OF THEIR LIMITED WATER SOLUBILITY AND THEIR
TENDENCY TO ADSORB TO AT SAMPLE LOCATIONS SOILS.  THUS, IT IS LIKELY THAT THESE CONTAMINANTS WERE
DEPOSITED WHERE THEY WERE DETECTED, EXCEPT IN THE AREA TO THE WEST OF THE FENCED AREA.  PCBS WERE
PROBABLY ADSORBED TO SOIL PARTICLES AND TRANSPORTED BY SURFACE WATER RUNOFF FROM OTHER AREAS OF THE SITE. 
THE ABILITY OF PCBS TO ADSORB TO SOIL PARTICLES MAKES THEM SUSCEPTIBLE TO TRANSPORT BECAUSE OF EROSION OR
AIRBORNE MIGRATION.  THE AREA TO THE WEST OF THE SITE IS A DRAINAGE AREA THAT COLLECTED SURFACE WATER
RUNOFF FROM THE FENCED AREA DURING SITE OPERATION.  IT APPEARS THAT THE PRESENCE OF PCBS IN THIS LOCATION
RESULTED FROM EROSION OF CONTAMINATED SOILS.

MOST AREAS OF THE SITE CONTAIN TRACE ELEMENTS ABOVE LITERATURE BACKGROUND LEVELS.  WHILE TRACE ELEMENT
CONTAMINATION IS APPARENTLY SCATTERED ABOUT THE SITE, THE CONCENTRATIONS ENCOUNTERED IN SOME AREAS ARE
VERY HIGH.  THESE AREAS INCLUDE:



• SURFACE SOIL TO THE NORTHEAST OF THE SITE
• SUBSURFACE SOIL IN TP-1 THROUGH TP-8
• SURFACE SOIL NEAR TP-7
• SUBSURFACE SOIL IN TP-25.

THE MOST CONTAMINATED AREA IS THE VICINITY OF TEST PITS 1 THROUGH 8.  CONTAMINANTS IN THIS AREA PROBABLY
RESULTED FROM THE DEPOSITION OF WASTES CONTAINING TRACE ELEMENTS.  THE PRESENCE OF TRACE ELEMENTS IN THE
NORTHEASTERN AND SOUTHERN AREAS IS ALSO INDICATIVE OF CONCENTRATED DISPOSAL.  THE PRESENCE OF TRACE
ELEMENTS OUTSIDE OF THE FENCE AREA ON THE WEST SIDE IS PROBABLY DUE TO EROSION AND SURFACE RUNOFF OF
CONTAMINATED SOILS, SIMILAR TO THE TRANSPORT OF PCBS IN THIS AREA.

CHROMATOGRAPHIC SCREENING RESULTS IDENTIFIED HSL ORGANIC AND INORGANIC SUBSTANCES IN BOTH SURFACE WATER
AND SEDIMENT SAMPLES OBTAINED FROM LOCATIONS (FIGURE 6) WITHIN SITE BOUNDARIES AND IN SURFACE WATER
BODIES NEAR THE SITE.  SEDIMENT SAMPLES CONTAINED ALL OF THE VOLATILE COMPOUNDS FREQUENTLY IDENTIFIED AT
HIGH CONCENTRATIONS IN OTHER SITE MEDIA (SEE TABLE 1) WHICH INDICATES THAT CHEMICAL CONTAMINANTS ARE
MIGRATING FROM THE SITE.  IT IS BELIEVED THAT OCCURRENCE OF VOLATILE COMPOUNDS IN THE SEDIMENT SAMPLES
(101 THROUGH 106) COULD BE ATTRIBUTED TO THE DISCHARGE OF SHALLOW CONTAMINATED GROUND WATER TO THE
SURFACE WATER BODIES.  TRANSPORT OF ERODED CONTAMINATED SITE SOILS IS UNLIKELY DUE TO THE DISTANCE FROM
THE SITE TO THE SAMPLE LOCATIONS.  ALSO, OVERLAND CONTAMINATED SURFACE RUNOFF IS A POSSIBILITY, BUT DUE
TO THE VOLATILIZATION PROCESS ENROUTE TO THE SURFACE WATER BODIES, IT IS UNLIKELY THAT THIS WAS THE MAJOR
MODE OF TRANSPORT.

SURFACE WATER CONTAMINATION FROM VOLATILE COMPOUNDS WAS MINIMAL (ONLY DETECTED AT LOCATION 101 AND 102 AT
LESS THAN 0.4 PPM). EVAPORATION OF VOLATILES FROM SURFACE WATERS IS EXPECTED TO OCCUR QUITE RAPIDLY.

SEMI-VOLATILE CONTAMINATION WAS DETECTED IN SEDIMENT SAMPLES 1, 2, 3, 4, 106, AND 5.  THE PRESENCE OF
THESE COMPOUNDS IN SEDIMENT SAMPLES IS PROBABLY ATTRIBUTABLE TO (A) EROSION OF CONTAMINATED SITE SOIL
SINCE THE TRAVEL DISTANCES ARE NOT GREAT (WITH THE EXCEPTION OF LOCATION 5) AND (B) CONTAMINATED GROUND
WATER DISCHARGE THROUGH SEDIMENTS TO SURFACE WATER BODIES.

THE ABSENCE OF SEMI-VOLATILE COMPOUNDS IN SURFACE WATER SAMPLES OBTAINED AT THE SAME LOCATIONS IS
INDICATIVE OF THE PARTITIONING OF THE CHEMICALS BETWEEN THE WATER AND SEDIMENT COMPARTMENTS AND IS
REFLECTIVE OF THEIR GENERALLY LOW WATER SOLUBILITY AND HIGH SOIL ADSORPTION POTENTIAL.

PCBS WERE DETECTED IN SEDIMENT SAMPLES AT LOCATION #2 (41 PPM), LOCATION #3 (1.6 PPM), AND LOCATION #5
(0.08 PPM).  IT SHOULD BE NOTED THAT A DUPLICATE SAMPLE AT LOCATION #5 DID NOT DETECT PCBS.  THE PRESENCE
OF PCBS AT LOCATIONS 2 AND 3 IS PROBABLY DUE TO EROSION OF CONTAMINATED SOIL FROM THE SITE.  THERE WERE
NO DETECTABLE PCBS IN SURFACE WATER SAMPLES.

TRACE ELEMENTS, WHICH WERE DETECTED IN SURFACE WATERS, ARE OF CONCERN BECAUSE OF THEIR KNOWN TOXIC
EFFECTS UPON AQUATIC ORGANISMS. LEAD (162 PPB) WAS THE ONLY ELEMENT TO SIGNIFICANTLY SURPASS THE PROPOSED
WATER QUALITY CRITERIA LEVEL 2/7/84 (ACUTE TOXICITY - 40 PPB BASED ON CALCULATED WATER HARDNESS).  THIS
SAMPLE WAS TAKEN FROM THE POND WITHIN THE FENCELINE.  IT SHOULD BE NOTED THAT AN UPSTREAM SAMPLE TAKEN
FROM LONG CREEK DURING PRELIMINARY INVESTIGATIONS CONTAINED 130 PPB OF LEAD.  THE ONSITE POND ALSO
CONTAINED THE HIGHEST SEDIMENT SAMPLE CONCENTRATIONS FOR LEAD (98 PPM), CADMIUM (3.2 PPM), ARSENIC (9.5
PPM), AND CHROMIUM (29 PPM).

GEOLOGIC AND HYDROGEOLOGIC SUMMARIES

THE PURPOSE OF THE SUBSURFACE INVESTIGATION/WELL INSTALLATION PROGRAM WAS TO DETERMINE THE NATURE AND
EXTENT OF CONTAMINATION THAT HAD MIGRATED THROUGH GROUND WATER MOVEMENT.  PREVIOUS INVESTIGATIONS OF THE
SITE HYDROGEOLOGY (SHALY 1982) CONCLUDED THAT THE SHALLOW GROUND WATER UNDER THE SITE IS FLOWING AWAY
FROM THE RESIDENTIAL AREA OF SHELLY FARMS WHICH IS LOCATED NORTHEAST AND NORTH OF THE SITE.  THE SHALLOW
GROUND WATER FLOW IS TO THE SOUTHWEST, SOUTH, AND SOUTHEAST OF THE SITE, TOWARD SURFACE WATERS AND
WETLAND AREAS.  PREVIOUS INVESTIGATIONS ALSO DETERMINED THAT THE SHALLOW GROUND WATER IN THE VICINITY OF
THE SITE IS CONTAMINATED BY ORGANIC COMPOUNDS.

THE LOCATION OF SITE MONITORING WELLS IS SHOWN ON FIGURE 7 WHILE THE A-A1 GEOLOGIC CROSS SECTION IS
DIAGRAMMED ON FIGURE 8.

THE UPPERMOST FORMATION OCCURRING AT THE SITE IS THE COLUMBIA FORMATION CONSISTING OF VERY DENSE, FINE TO
COARSE, GRAINED SANDS, FINE TO COARSE GRAINED GRAVELS, SILTY SAND AND GRAVELS, AND OCCASIONAL COBBLES. 
DEPOSITS THAT OCCUR AT THE SITE RANGE IN THICKNESS FROM 19 TO 46 FEET.  GROUND WATER SEEPAGE VELOCITIES
RANGE FROM 550 FEET/YEAR SOUTHWEST OF THE SITE TO 2,300 FEET/YEAR SOUTHEAST OF THE SITE.

BENEATH THE COLUMBIA FORMATION LIES THE UPPER POTOMAC FORMATION. THESE DEPOSITS ARE VERY DENSE, FINE TO
COARSE GRAINED SANDS, UNIFORM MEDIUM SANDS, SILTY SANDS, AND VERY STIFF, VARIEGATED SANDY CLAYS, AND



SILTY CLAYS.  THICKNESS OF THE UPPER POTOMAC FORMATION INCREASES TO ABOUT 60 FEET SOUTH OF THE SITE FROM
ALMOST NON-EXISTENT NORTH OF THE SITE.  THE GROUND WATER SEEPAGE VELOCITY IN THE UPPER POTOMAC DEPOSITS
IS ESTIMATED AT 240 FEET/YEAR.

BASED ON THE CORRELATION OF SUBSURFACE GEOLOGY AND HYDRAULIC CONNECTION OF THE COLUMBIA AND UPPER POTOMAC
FORMATIONS, THESE DEPOSITS ARE CONSIDERED TO BE ONE HYDROLOGIC ZONE (THE UPPER HYDROLOGIC ZONE).  THE UHZ
IS UNDER WATER TABLE CONDITIONS OVER MOST OF THE SITE AREA.  DISCHARGE FROM THE UHZ SUPPORTS BASE FLOW TO
THE UNNAMED TRIBUTARIES EAST AND WEST OF THE SITE AND LONG CREEK.

PRECIPITATION IS THE SOURCE OF RECHARGE TO THE UHZ AND AFFECTS ITS CAPACITY TO SUPPORT BASE FLOW TO
STREAMS IN THE STUDY AREA.  THE AVERAGE ANNUAL PRECIPITATION OF OVER 44 INCHES IS MORE THAN ADEQUATE TO
REPLENISH THE UHZ WHICH REQUIRES ABOUT 14 INCHES PER YEAR FOR RECHARGE.

BENEATH THE UHZ LIES THE POTOMAC CLAY AND LOWER HYDROLOGIC ZONE. THE POTOMAC CLAY IS A MAJOR CONFINING
LAYER (AQUITARD) BETWEEN THE UHZ AND LHZ.  IT IS COMPRISED OF VERY STIFF, VARIEGATED, SILTY CLAY OR CLAY
WITH DISCONTINUOUS LENSES OF VERY FINE TO MEDIUM SAND, SILTY SAND AND SANDY CLAY.  THE AVERAGE THICKNESS
OF THE POTOMAC CLAY IS APPROXIMATELY 150 FEET.  GROUND WATER FLOWING THROUGH THE POTOMAC CLAY HAS A
DOWNWARD VERTICAL GRADIENT.  THE AVERAGE VERTICAL VELOCITY IS ONLY 1.3 X 10-2 FT/YEAR.

THE LOWER POTOMAC DEPOSITS AND THE WEATHERED BEDROCK COMPRISE THE LHZ.  DEPOSITS IN THE LHZ CONSISTS OF
INTERBEDDED FINE TO MEDIUM SANDS, LIGNITIC SILTY SAND, AND STIFF SILTY CLAY.  THE LOWER DEPOSITS AVERAGE
ABOUT 70 FEET IN THICKNESS.  A VELOCITY OF 130 FEET/YEAR WAS CALCULATED FOR THE LHZ.  BASED ON GEOLOGIC
DATA IN THE LHZ, THE DIRECTION OF GROUND WATER FLOW IN THE LHZ WAS EXPECTED TO BE TOWARD THE SOUTHEAST IN
THE DOWNDIP DIRECTION OF THE POTOMAC FORMATION. MONITORING WELL READINGS INDICATE THAT THE LHZ IS
ACTUALLY FLOWING IN A NORTHEAST DIRECTION.  THIS SUGGESTS THAT THE LHZ IS UNDER SOME INFLUENCE, PERHAPS
FROM PUBLIC WATER SUPPLY PRODUCTION WELLS IN THE VICINITY OF THE SITE.

AT THIS TIME THERE ARE THREE KNOWN WELL FIELDS IN THE LHZ IN THE AREA OF THE SITE.  AS INDICATED ON
FIGURE 3, THESE FIELDS AND THEIR DISTANCES FROM THE SITE ARE:  ARTESIAN EASTERN STATE - 1.5 MILES;
ARTESIAN BRENNAN FARM WELLS - 2 MILES; AND CITY OF CHESAPEAKE MUNICIPAL WELLS - 4 MILES.  THE EASTERN
STATE WELL FIELD (500 GPM) PROBABLY HAS MORE INFLUENCE THAN THE CHESAPEAKE WELLS (118 GPM) DUE TO
DISTANCE FROM SITE AND HIGHER PUMPING RATES.  THE BRENNAN FARM WELLS ARE NOT IN PRODUCTION AT THIS TIME
DUE TO THE PRESENCE OF EXCESS IRON IN THE GROUND WATER.

GROUND WATER CONTAMINATION

THE MAJORITY OF THE MONITORING WELLS INSTALLED AT THE SITE ARE SCREENED IN THE UHZ.  THE AVAILABLE DATA
INDICATES THAT CONTAMINATION OF GROUND WATER IN THE UHZ HAS OCCURRED AND THE AVAILABLE DATA INDICATES
THAT THE LHZ MAY ALSO BE THREATENED.  MONITORING WELL 101D IS SCREENED IN A SAND LENS IN THE POTOMAC CLAY
BETWEEN THE UHZ AND LHZ (FIGURE 8).  MONOCYCLIC AROMATIC CONTAMINATION WAS PRESENT IN THIS WELL DURING
THE AUGUST 1984 SAMPLING ROUND BUT NOT DURING THE AUGUST 1985 SAMPLING ROUND.  GEOLOGIC INVESTIGATIONS
REVEAL THAT THE POTOMAC CLAY LAYER BELOW THE SITE IS NOT CONTINUOUS AND THAT THERE IS A POTENTIAL FOR
CONTAMINANT MIGRATION TO THE LHZ.  THIS POTENTIAL IS CONSIDERED TO BE LOW BASED ON (A) NONE OF THE THREE
DEEP WELLS (107D, 108D, AND 109D) IN THE LHZ WERE CONTAMINATED, AND (B) THE SLOW GROUND WATER VELOCITY
(1.3 X 10-2 FT/YR) AND THICKNESS OF THE CONFINING LAYER (150 FT).  IT SHOULD BE NOTED THAT THERE IS NO
EXISTING DOWNGRADIENT WELL IN THE LHZ SINCE THE GENERAL FLOW DIRECTION WAS FOUND TO BE TOWARD THE
NORTHEAST.  EACH REMEDIAL ALTERNATIVE WILL INCLUDE INSTALLATION AND MONITORING OF THE DOWNGRADIENT FLOW
TO EVALUATE WHETHER CONTAMINATED GROUND WATER HAS TRAVELED THROUGH THE POTOMAC CLAY.  IF CONTAMINATION IS
DETECTED REMEDIAL ACTIONS WILL BE INVESTIGATED AND IMPLEMENTED FOR DEEP AQUIFER CONTAMINATION.

CHEMICAL CONTAMINANTS IDENTIFIED IN SHALLOW GROUND WATER CORRELATE WITH CONTAMINATION OBSERVED IN SURFACE
AND SUBSURFACE SOILS. TOLUENE, ETHYLBENZENE, TOTAL XYLENES, AND METHYLENE CHLORIDE WERE DETECTED IN
SHALLOW GROUND WATER SAMPLES AT HIGH CONCENTRATIONS. COUPLED WITH CHEMICAL RESULTS FROM TEST PIT SAMPLES,
CONTAMINANTS IDENTIFIED IN UHZ MONITORING WELLS INDICATE THE EXISTENCE OF AT LEAST ONE MAJOR CONTAMINANT
PLUME (FIGURE 9).  THIS PLUME HAS MIGRATED FROM THE SITE IN THE SOUTHERLY DIRECTION OF THE SHALLOW GROUND
WATER FLOW.

FIGURE 10 INDICATES THAT CONTAMINATION HAS ALSO MIGRATED IN AN EAST/SOUTHEASTERLY DIRECTION TOWARD THE
GRAVEL CHANNEL AND HIGHER RELATIVE GROUND WATER SEEPAGE VELOCITY OF 2300 FT/YEAR.

CONTRARY TO EXPECTATIONS, METHYLENE CHLORIDE WAS FOUND IN MONITORING WELLS 104SA, 8, 1, AND 5 WHICH ARE
NORTH AND WEST OF THE FENCED AREA.  DUE TO THE FLATNESS OF THE TOPOGRAPHY SURFACE RUNOFF AND SHALLOW
GROUND WATER MAY BE INITIALLY MIGRATING IN A RADIAL PATTERN PARTICULARLY AFTER PERIODS OF HEAVY
PRECIPITATION.  IT SHOULD BE NOTED THAT MONITORING WELLS 8 AND 5 WERE FOUND TO BE CLEAN DURING THE AUGUST
1985 SAMPLING ROUND.



SEMI-VOLATILES FOLLOWED THE TREND SET BY THE VOLATILES IN GROUND WATER, THAT IS, THEY REFLECT THE
EXISTENCE OF A SOUTHERLY CONTAMINATED GROUND WATER PLUME.  THE HIGHEST CONCENTRATION OF SEMI-VOLATILES
WERE PRESENT IN SAMPLES OBTAINED FROM MONITORING WELLS 6 AND 9.

PCBS WERE NOT IDENTIFIED IN GROUND WATER AT THE SITE.  THIS IS BEST EXPLAINED BY THE LOW WATER SOLUBILITY
AND HIGH SOIL ADSORPTION POTENTIAL OF THESE COMPOUNDS.

THE OCCURRENCE OF PESTICIDES FOUND IN MONITORING WELLS 1 AND 101SC IS NOT CONSIDERED TO BE SITE RELATED
FOR TWO REASONS:  THESE COMPOUNDS WERE NOT IDENTIFIED IN OTHER MEDIA AT THE SITE, AND THESE COMPOUNDS ARE
GENERALLY VERY INSOLUBLE IN WATER UNLESS THEY HAVE BEEN FORMULATED FOR AGRICULTURAL APPLICATION.  THE
ADJACENT AREAS AROUND THE SITE HAVE BEEN OR ARE CURRENTLY BEING USED FOR AGRICULTURAL PURPOSES.

INORGANIC CONTAMINATION IN GROUND WATER WAS NOT DEMONSTRATED TO BE WIDESPREAD WITH THE EXCEPTION OF
CHROMIUM IN MONITORING WELL 11 (420 PPB) AND LEAD IN MONITORING WELL 101D (111 PPB).  THE SUBSTANTIAL
AMOUNTS OF INORGANICS IN SITE SOILS CONSTITUTE A SOURCE FOR TRACE METAL CONTAMINATION IN THE SHALLOW
GROUND WATER.  GROUND WATER CONTAMINATION WITH LEAD AND CHROMIUM IS INDICATIVE OF LEACHING OF INORGANICS
FROM THE SOIL COMPARTMENT SINCE THESE LOCATIONS ARE NEAR THE FENCED AREA.

AVAILABLE RESULTS FROM THE LHZ REVEAL NO INORGANIC CONTAMINATION IN THIS AQUIFER.

NONE OF THE ORGANIC HSL COMPOUNDS IDENTIFIED AT THE SITE WERE DETECTED IN UPGRADIENT RESIDENTIAL WELLS. 
LEAD AND CADMIUM WERE IDENTIFIED IN ONE WELL DURING A 1983 SAMPLING EPISODE AT CONCENTRATIONS OF 7.1 PPB
AND 3.3 PPB RESPECTIVELY.  THESE ARE BELOW THE NATIONAL INTERIM PRIMARY DRINKING WATER STANDARD (NIPDWS)
LIMITS OF 50-PPB LEAD AND 10-PPB CADMIUM.  A SUBSEQUENT RESAMPLING OF THIS WELL IN 1984 DID NOT IDENTIFY
THESE CONTAMINANTS ABOVE THE DETECTION LEVELS.

ENDANGERMENT ASSESSMENT

PRELIMINARY AND REMEDIAL INVESTIGATIONS AT THE SITE HAVE REVEALED EXTENSIVE CONTAMINATION RESULTING FROM
PAST WASTE DISPOSAL PRACTICES. SURFACE AND SUBSURFACE SOILS AND SEDIMENTS ARE CONTAMINATED WITH ORGANIC
COMPOUNDS, PCBS, AND INORGANIC TRACE ELEMENTS.  SHALLOW GROUND WATER AND SURFACE WATERS ARE CONTAMINATED
WITH ORGANIC AND INORGANICS SUBSTANCES.

ROUTES OF CONTAMINANT TRANSPORT PATHS FOR POTENTIAL EXPOSURE OF HUMAN AND ENVIRONMENTAL RECEPTORS IN THE
VICINITY OF THE SITE ARE:

• TRANSPORT VIA THE MOVEMENT OF SHALLOW CONTAMINATED GROUND WATER UNDER THE SITE.  CONTAMINANTS MAY
MOVE WITH SHALLOW GROUND WATER AND DISCHARGE TO THE NEARBY SURFACE WATER AND TO THE WETLAND AREAS
LOCATED IN THE VICINITY OF THE SITE;

• CONTAMINATED SEDIMENT TRANSPORT DUE TO EROSION AND SURFACE WATER RUNOFF OF CONTAMINATED SURFACE
SOILS;

• EVAPORATION OF VOLATILE ORGANICS TO AMBIENT AIR, IF FAVORABLE METEOROLOGICAL CONDITIONS AND SOIL
DISTURBANCES (DURING REMEDIAL ACTION) ENHANCE EMISSIONS TO A SIGNIFICANT DEGREE;

• PHYSICAL TRANSPORT OF SITE CONTAMINANTS BY SURFACE WATER DURING HIGH FLOW CONDITIONS.

POTENTIAL HUMAN AND ENVIRONMENTAL RECEPTORS AT THIS SITE INCLUDE:

• USERS OF GROUND WATER AS A POTABLE WATER SUPPLY.  POTENTIAL RECEPTORS IN THE UPPER HYDROLOGIC
ZONE SURROUND THE SITE AT VARYING DISTANCES FROM IT.  FOR RECEPTORS PRESENTLY LOCATED UPGRADIENT
OF THE SITE, THERE IS A POTENTIAL FOR EXPOSURE TO SITE CONTAMINANTS ONLY IF GROUND WATER MOVEMENT
IS ALTERED (I.E., BY PUMPING).  FOR THOSE RECEPTORS IN THE UHZ LOCATED DOWNGRADIENT FROM THE
SITE, THE WELLS ARE SEPARATED FROM THE CONTAMINATED PLUME BY THE MANY WETLAND AREAS TO THE
SOUTHWEST, SOUTH, AND SOUTHEAST OF THE SITE.  THE EFFECTIVENESS OF THE WETLAND AREAS IN      
ATTENUATING CONTAMINANTS IS NOT KNOWN; IN ADDITION, THE PERCENTAGE OF THE SHALLOW GROUND WATER
PASSING BENEATH THE WETLANDS IS ALSO UNKNOWN.

   IF THE LOWER HYDROLOGIC ZONE (LOWER POTOMAC AQUIFER), WHICH IS CLASSIFIED AS A PRODUCTION ZONE,
        WERE TO BECOME CONTAMINATED, THE POTENTIAL NUMBER OF RECEPTORS WOULD INCREASE DRAMATICALLY.
        AT THIS TIME, THERE IS NO ACTUAL EXPOSURE TO RECEPTORS VIA INGESTION OF CONTAMINATED GROUND
        WATER.

• PERSONS USING LONG CREEK, THE BEAVER POND, AND ALL OTHER SURROUNDING WETLAND AREAS FOR
RECREATIONAL PURPOSES, I.E., SWIMMING (DERMAL EXPOSURE) AND FISHING (DERMAL EXPOSURE AND    
INGESTION OF CONTAMINATED FISH);



• ENVIRONMENTAL RECEPTORS, INCLUDING AQUATIC BIOTA IN AFFECTED SURFACE WATERS, ONSITE TERRESTRIAL
FAUNA USING AQUATIC ANIMALS AS FOOD SOURCES, AND TERRESTRIAL VEGETATION;

• PROPERTY OWNERS, THIRD PARTY INTRUDERS, AND REMEDIATION PERSONNEL WHO TRAVERSE THE SITE AND COME
IN DIRECT CONTACT WITH CONTAMINATED WASTES, SURFACE SOILS, OR SURFACE WATERS.

IT SHOULD BE NOTED THAT THE AVAILABLE DATA DO NOT INDICATE ANY DOCUMENTED PAST OR PRESENT HUMAN EXPOSURE. 
THE FOLLOWING HEALTH AND ENVIRONMENTAL RISKS ASSOCIATED WITH THIS SITE ARE BASED ON COMPARISONS WITH
RELEVANT ENVIRONMENTAL EXPOSURE CRITERIA, AND THE CONCLUSIONS ARE DERIVED FROM THE CONTAMINANT PATTERNS,
OPPORTUNITIES FOR EXPOSURE, AND THE TOXICITY OF THE CONTAMINANTS.

• THE MAJORITY OF THE POTENTIAL RECEPTORS USING GROUND WATER FOR DRINKING PURPOSES IN THE LOCALLY
CONTAMINATED UPPER HYDROLOGIC ZONE (UHZ) ARE UPGRADIENT OF THE SITE.  THEREFORE THEY ARE NOT     
CONSIDERED TO BE EXPOSED TO THE SITE CONTAMINANTS UNLESS THE GROUND WATER GRADIENT CHANGES
DRAMATICALLY.  THE UHZ WATER USERS TO THE SOUTHWEST, SOUTH, AND SOUTHEAST ARE HYDRAULICALLY    
DOWNGRADIENT FROM THE CONTAMINATED GROUND WATER PLUME IN THE VICINITY OF THE SITE.  THE POTENTIAL
FOR FUTURE CONTAMINATION OF THESE RESIDENTIAL WELLS IS RELATED TO THE DEGREE OF CONTAMINANT
MIGRATION BEYOND THE SITE WETLAND AREAS.  THE DOWNGRADIENT GROUND WATER DISCHARGE RATES HAVE NOT
BEEN QUANTIFIED BECAUSE OF SITE DATA BASE LIMITATIONS.  MONITORING WELLS HAVE NOT BEEN PLACED
BEYOND AND DOWNGRADIENT OF THE WETLANDS.  CONTAMINANT MIGRATION IS POTENTIALLY MOVING BEYOND    
THE WETLANDS TOWARD DOWNGRADIENT RECEPTORS;

• THE MANY PRODUCTION WELLS LOCATED IN THE LOWER HYDROLOGIC ZONE HAVE NOT BEEN AFFECTED BY THE
CONTAMINATED GROUND WATER IN THE UHZ, HOWEVER, THE POTENTIAL FOR DOWNWARD MIGRATION BETWEEN THE   
UHZ AND LHZ EXISTS.  THE CONTAMINATION DETECTED IN THE SAND LENS IN THE CLAY-SILT MATRIX
SEPARATING THE UHZ AND LHZ (MW-101D) IS AN INDICATION THAT THE PLUME IS MIGRATING VERTICALLY
THROUGH THIS AQUITARD;

• MUCH OF THE SHALLOW GROUND WATER DISCHARGES TO THE NUMEROUS SURFACE WATER BODIES AND WETLANDS TO
THE SOUTHEAST, SOUTH, AND SOUTHWEST OF THE SITE.  THEREFORE, THE POTENTIAL FOR TOXIC EFFECTS TO
AQUATIC ORGANISMS IS EXPECTED;

• INHALATION OF VOLATILIZED CONTAMINANTS AND OF CONTAMINATED INHALABLE PARTICULATES FROM THE SITE
IS NOT CONSIDERED TO POSE A POTENTIAL HEALTH HAZARD AT THIS TIME.  HOWEVER, SHOULD A MAJOR SOIL
DISTURBANCE AND/OR CONTAMINANT MIGRATION OCCUR, THE POTENTIAL FOR THIS EXPOSURE WILL INCREASE;

• DERMAL EXPOSURE TO SITE CONTAMINANTS IS A CONCERN.  EVEN THOUGH THE AREAS OF HIGHEST SURFACE SOIL
CONTAMINATION ARE CONTAINED WITHIN A FENCE, CONTAMINATION TO THE NORTHEAST AND WEST OF THE    
FENCED AREA AND IN THE SURROUNDING WETLAND AREAS IS EASILY ACCESSIBLE;

• THE POTENTIAL FOR TOXIC EFFECTS TO TERRESTRIAL ORGANISMS (VEGETATION, SOIL/ORGANISMS, MAMMALS,
ETC.) IS EXPECTED TO BE HIGH ONSITE DUE TO LEVELS OF CONTAMINATION FOUND IN THE SOILS;

• THERE EXISTS A POTENTIAL RISK OF CONTAMINANT MIGRATION TOWARD THE WETLAND AREAS WHICH WOULD
RESULT IN POSSIBLE DEGRADATION OF THESE ENVIRONMENTALLY SENSITIVE AREAS.

#AE
ALTERNATIVES EVALUATION

THE MAJOR OBJECTIVES FOR REMEDIAL ACTION TO BE TAKEN AT THE HARVEY AND KNOTT DRUM SITE ARE TO MITIGATE OR
ELIMINATE ENVIRONMENTAL CONTAMINATION AND MIGRATION AT THE SOURCE AREA.  THIS WOULD INVOLVE PREVENTING
AND/OR REDUCING: (A) DIRECT CONTACT WITH CONTAMINATED SURFACE SOIL, WATER, SEDIMENTS AND BULK WASTE
PRODUCTS, (B) FURTHER MIGRATION OF EXISTING CONTAMINATED SHALLOW GROUND WATER, (C) EXISTING
CONCENTRATIONS OF CONTAMINANTS IN THE UHZ, (D) FUTURE CONTAMINATION OF THE UHZ, AND (E) EXISTING
CONTAMINATION AND FURTHER 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 FOR CONSIDERATION IN GENERAL RESPONSE ACTIONS.  AVAILABLE TECHNOLOGIES WERE THEN SCREENED TO
ELIMINATE ALL BUT THE MOST DEFINITIVE AND IMPLEMENTABLE ALTERNATIVES.  THIS SCREENING INCLUDED: 
TECHNICAL (SITE CONDITIONS OR WASTE CHARACTERISTICS), ENVIRONMENTAL AND PUBLIC HEALTH, INSTITUTIONAL,
PERFORMANCE AND COST CRITERIA.

CERTAIN RESPONSE ACTIONS AND TECHNOLOGIES WERE NOT ASSOCIATED WITH ANY SPECIFIC REMEDIAL OBJECTIVE OR
FEASIBLE TECHNOLOGY FOR THE SITE.  THESE TECHNOLOGIES AND RESPONSE ACTIONS AND THE RATIONALE FOR NOT



INCLUDING THEM ARE LISTED ON TABLE 2.  FURTHER DETAIL OF THIS INITIAL SCREENING IS INCLUDED IN SECTION 9
OF THE FEASIBILITY STUDY.

THOSE TECHNOLOGIES THAT HAVE PASSED THE TECHNOLOGY SCREENING PROCESS WERE USED TO FORM REMEDIAL
ALTERNATIVES.  THESE COMPONENTS WERE THEN COMBINED TO FORM VARIOUS REMEDIAL ALTERNATIVES (TABLE 3). THESE
ALTERNATIVES ARE LISTED IN THE ALTERNATIVES MATRIX WITH ASSOCIATED COSTS.  REMEDIAL ALTERNATIVES WERE
DEVELOPED USING BEST ENGINEERING JUDGEMENT 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:  NO-ACTION ALTERNATIVES COULD INCLUDE MONITORING ACTIVITIES;

B. ALTERNATIVES THAT MEET THE CERCLA GOALS OF PREVENTING OR MINIMIZING PRESENT OR FUTURE MIGRATION OF
   HAZARDOUS SUBSTANCES AND PROTECTING HUMAN HEALTH AND THE ENVIRONMENT, BUT WHICH DO NOT ATTAIN ALL OF
   THE APPLICABLE OR RELEVANT STANDARDS.  (THIS CATEGORY MAY INCLUDE AN ALTERNATIVE THAT CLOSELY
   APPROACHES BUT DOES NOT MEET, THE LEVEL OF PROTECTION PROVIDED BY THE APPLICABLE OR RELEVANT
   STANDARDS.);

C. ALTERNATIVES THAT MEET CERCLA GOALS AND ATTAIN ALL APPLICABLE OR RELEVANT FEDERAL PUBLIC HEALTH AND
   ENVIRONMENTAL STANDARDS, GUIDANCE, AND ADVISORIES;

D. ALTERNATIVES THAT EXCEED ALL APPLICABLE OR RELEVANT FEDERAL PUBLIC HEALTH AND ENVIRONMENTAL STANDARDS,
   GUIDANCE, AND ADVISORIES;

E. ALTERNATIVES SPECIFYING OFFSITE STORAGE, DESTRUCTION, TREATMENT, OR SECURE DISPOSAL OF HAZARDOUS
   SUBSTANCES AT A FACILITY APPROVED UNDER THE RESOURCE CONSERVATION AND RECOVERY ACT (RCRA). SUCH A
   FACILITY MUST ALSO BE IN COMPLIANCE WITH ALL OTHER APPLICABLE ENVIRONMENTAL PROTECTION AGENCY (EPA)
   STANDARDS.

THE EVALUATION CRITERIA SELECTED WERE:  TECHNICAL FEASIBILITY, PUBLIC HEALTH, ENVIRONMENTAL,
INSTITUTIONAL EVALUATION, AND COST EFFECTIVENESS.  PARTICULAR EMPHASIS WAS PLACED ON:

• TECHNICAL FEASIBILITY
        - PERFORMANCE
        - IMPLEMENTABILITY
        - RELIABILITY

• PUBLIC HEALTH EVALUATION
        - REDUCTION OF HEALTH IMPACTS

• ENVIRONMENTAL EVALUATION
        - REDUCTION OF ENVIRONMENTAL IMPACTS
        - PROTECTION OF NATURAL RESOURCES

• INSTITUTIONAL EVALUATION
        - LEGAL REQUIREMENTS, INSTITUTIONAL REQUIREMENTS
        - COMMUNITY IMPACTS

• COST EFFECTIVENESS
        - CAPITAL COSTS
        - OPERATION AND MAINTENANCE COSTS
        - PRESENT WORTH VALUES
        - SENSITIVITY ANALYSES.

DESCRIPTION OF REMEDIAL ALTERNATIVES

A. NO ACTION ALTERNATIVES

ALTERNATIVE NO. 1 - NO ACTION WITH MONITORING

THIS REMEDIATION ACTIVITY WILL NOT IMPROVE SITE CONDITIONS, NOR WILL IT REDUCE THE MIGRATION OF SITE
CONTAMINANTS.  CONTAMINANTS WERE IDENTIFIED IN THE SHALLOW GROUND WATER (MOST NOTABLY TOLUENE, XYLENE,
AND ETHYL BENZENE).  IT IS EXPECTED THAT GROUND WATER DISCHARGE TO SURROUNDING WETLAND AREAS COULD
INTRODUCE CONTAMINANTS INTO THESE LOCATIONS.  REGULATORY CONTROL OF THE USE OF GROUND WATER IN THE



VICINITY OF THE SITE IS RECOMMENDED.

SOILS IN THE VICINITY OF THE SITE ARE HIGHLY CONTAMINATED.  SOILS INSIDE THE FENCED AREA ARE NOT READILY
AVAILABLE FOR DIRECT HUMAN CONTACT; HOWEVER, WILDLIFE SPECIES ARE NOT CURRENTLY PROHIBITED FROM CONTACT
WITH THIS AREA.  EXTENSIVE SOIL CONTAMINATION HAS BEEN DETECTED OUTSIDE THE FENCED AREA AS WELL.  THESE
AREAS ARE AVAILABLE TO HUMAN AND WILDLIFE RECEPTORS BECAUSE THE LOCATION OF THE SITE IS CLOSE TO A
RESIDENTIAL AREA AND THERE IS NO ADDITIONAL FENCE TO PROHIBIT PROPERTY ACCESS ON FOOT.

ALTERNATIVE 1 INCLUDES A LONG-TERM MONITORING PROGRAM TO PROVIDE INFORMATION ON THE EXTENT OF CONTAMINANT
MIGRATION AS A FUNCTION OF TIME.  THE RESULTS OF THE MONITORING PROGRAM COULD CONFIRM (1) DECREASES IN
THE EXTENT OR CONCENTRATION OF CONTAMINANTS AS A RESULT OF NATURAL PROCESSES; (2) INCREASES IN THE EXTENT
OF CONCENTRATIONS OF CONTAMINANTS, IN WHICH CASE OTHER REMEDIAL ALTERNATIVES COULD BE RECONSIDERED; OR
(3) NO CHANGE IN THE EXTENT OF CONCENTRATION OF CONTAMINANTS, INDICATING THAT CONDITIONS HAVE STABILIZED
AT THE SITE.

THE LONG-TERM MONITORING PROGRAM WILL CONSIST OF THE FOLLOWING ACTIVITIES:

• INSTALLING NINE NEW MONITORING WELLS (ONE IN THE LHZ, AND EIGHT IN THE UHZ);

• SAMPLING NINE NEW AND TEN EXISTING MONITORING WELLS (SEE FS REPORT P 10-8);

• SAMPLING NINE SURFACE WATER LOCATIONS (SEE FS REPORT P 10-8).

COMMON TO ALL ALTERNATIVES

THE REMEDIAL COMPONENTS FOR ONSITE POND CLEANUP, SURFACE CLEANUP AND OFFSITE DRUM DISPOSAL, AND POST
CLOSURE MONITORING ARE ESSENTIAL SITE CLEANUP ACTIVITIES AND HAVE BEEN INCLUDED IN ALL OF THE
ALTERNATIVES EXCEPT FOR THE NO ACTION WITH MONITORING.

SITE ACTION WILL BE INITIATED WITH ONSITE POND CLEANUP.  THE PONDED WATER (ESTIMATED AT 200,000 GALLONS)
WILL BE DRAINED AND TREATED TO A LEVEL ACCEPTABLE FOR DISCHARGE TO A PUBLICLY OWNED TREATMENT WORKS
(POTW).  AFTER DEWATERING, DRUMS, SLUDGES, AUTOMOBILE SCRAPS, AND BULK WASTES FROM THE POND BOTTOM
(APPROXIMATELY 5 TONS) WILL BE REMOVED.  THESE WASTES WILL BE DISPOSED OFFSITE IN A RCRA HAZARDOUS WASTES
MANAGEMENT FACILITY (HWMF).

THE SECOND REMEDIAL COMPONENT COMMON TO ALL ALTERNATIVES IS A SURFACE CLEANUP OF ALL CRUSHED AND INTACT
DRUMS, DEBRIS, METAL, WASTE PILES AND SLUDGES.  IT IS ESTIMATED THAT APPROXIMATELY 117 CUBIC YARDS OF
WASTE MATERIAL REQUIRE REMOVAL.  THIS MATERIAL WILL BE REMOVED FROM THE SITE AND DISPOSED OFFSITE IN A
RCRA HWMF.

ONCE THE SITE IS CLEARED OF ALL SURFACE DEBRIS AND METAL, A MAGNETOMETER STUDY WILL BE PERFORMED TO
DETERMINE WHETHER ADDITIONAL DRUMS ARE BURIED ONSITE.  THIS STUDY MAY INDICATE THAT ADDITIONAL EXCAVATION
AND DRUM REMOVAL IS REQUIRED.  THE COST OF REMOVING AND DISPOSING THESE DRUMS IS NOT INCLUDED WITHIN THE
SCOPE OF THE COST ESTIMATE FOR EACH OF THE ALTERNATIVES.

THE THIRD COMMON REMEDIAL COMPONENT IS THAT UPON CONSTRUCTION OF THE RECOMMENDED REMEDIAL ALTERNATIVE,
GROUND WATER AND SURFACE WATER POST-CLOSURE MONITORING PROGRAM WILL BE IMPLEMENTED.  THE SCOPE OF THIS
PROGRAM HAS BEEN DESCRIBED PREVIOUSLY IN THE NO ACTION WITH MONITORING ALTERNATIVE.

B. ALTERNATIVES THAT MEET THE OBJECTIVES OF CERCLA 2A, 2B, 2C

REMEDIAL ACTION ALTERNATIVES 2A, 2B, AND 2C WERE DEVELOPED TO MEET THE CERCLA OBJECTIVE OF PROTECTING
PUBLIC HEALTH, WELFARE, AND THE ENVIRONMENT BY REDUCING PRESENT OR FUTURE THREATS FROM HAZARDOUS
SUBSTANCES.  THE INTENT OF THESE ALTERNATIVES IS TO REDUCE THE MIGRATION OF CONTAMINANTS BY PROVIDING
SURFACE CLEANUP ACTIONS CONSISTING OF ONSITE POND CLEANUP, POND WATER TREATMENT, DRUM AND BULK WASTE
REMOVAL FOLLOWED BY OFFSITE DISPOSAL, AND CONTAMINATED SOIL EXCAVATION.  EXCAVATED MATERIALS WILL EITHER
BE DISPOSED ONSITE AND CAPPED OR HAULED OFFSITE TO A PERMITTED HAZARDOUS WASTE MANAGEMENT FACILITY.

THESE REMEDIAL ACTION ALTERNATIVES ARE A COMBINATION OF SEVERAL REMEDIAL COMPONENTS AND HAVE COMMON
ELEMENTS EXCEPT FOR (A) THE VOLUME OF EXCAVATED MATERIAL AND (B) ITS FINAL DISPOSAL.  ALTERNATIVES 2A AND
2B INCLUDE PARTIAL REMOVAL AND ONSITE CAPPING ACTIONS, WHEREAS ALTERNATIVE 2C IS A COMPLETE
REMOVAL/OFFSITE DISPOSAL RESPONSE.

BASED UPON RESULTS OF PREVIOUS SITE INVESTIGATIONS, THE AREAS OF GREATEST SURFACE AND SUBSURFACE SOIL
CONTAMINATION ARE DELINEATED ON FIGURE 11.  ALTERNATIVES 2A AND 2B INCLUDE EXCAVATING SOILS IN AREAS NOS.
1, 2, AND 4, PLACING THESE SOILS INTO AREA NOS. 3, AND CAPPING ONSITE.  ALTERNATIVE 2C PROPOSES TO



EXCAVATE AREAS 1, 2, 3, AND 4 AND DISPOSE OFFSITE IN A RCRA HAZARDOUS WASTES MANAGEMENT FACILITY.

THE DEPTH OF EXCAVATION WILL BE LIMITED TO THE ELEVATION OF THE WATER TABLE WHICH IS APPROXIMATELY FIVE
FEET FROM THE SURFACE.  A SUPPLEMENTAL SOIL GRID SAMPLING PROGRAM IS PROPOSED TO BE CONDUCTED DURING
DESIGN.  THIS PROGRAM WILL DETERMINE THE LATERAL EXTENT OF SOIL CONTAMINATION AND REPRESENTATIVE
BACKGROUND SOIL CHARACTERISTICS. FOR ALTERNATIVES 2A AND 2B THE GRID SAMPLING WILL DETERMINE THE SELECTED
EXCAVATION VOLUME AND LIMITS OF THE CAP.  FOR ALTERNATIVE 2C, IT WILL DETERMINE THE VOLUME OF EXCAVATION
FOR COMPLETE REMOVAL (AREAS 1 THROUGH 4) AND OFFSITE DISPOSAL IN AN HWMF.

THE ONLY DIFFERENCE BETWEEN ALTERNATIVE 2A AND 2B IS THE INCLUSION OF A 30 MIL SYNTHETIC MEMBRANE AND
GEOTEXTILE FILTER BELOW THE PROPOSED 2A COMPACTED SOIL CAP.  THIS WOULD CLASSIFY 2B AS A MULTIMEDIA CAP.

AFTER EXCAVATION AND CAPPING (2A, 2B) OR OFFSITE DISPOSAL (2C) IS ACCOMPLISHED, EXCAVATED AREAS WILL BE
BACKFILLED AND GRADED TO THE APPROXIMATE ORIGINAL CONTOUR.  THESE DISTURBED AREAS WILL THEN BE COVERED
WITH TOPSOIL AND REVEGETATED.

UPON COMPLETION OF CONSTRUCTION OF ONE OF THESE ALTERNATIVES, THE POST-CLOSURE GROUND WATER AND SURFACE
WATER MONITORING PROGRAM DESCRIBED UNDER THE NO-ACTION WITH MONITORING ALTERNATIVE WILL BE IMPLEMENTED.

C. (D) ALTERNATIVES THAT ATTAIN (EXCEED) ALL APPLICABLE STANDARDS 3A, 3B, (3C)

REMEDIAL ACTION ALTERNATIVES 3A, 3B, AND 3C (FIGURE 12) WERE DEVELOPED TO ADDRESS THE ONSITE BULK WASTES,
CONTAMINATED SURFACE WATER, AND CONTAMINATED SOILS (AS DESCRIBED WITH ALTS. 2A, 2B, AND 2C) AS WELL AS
EXTRACTION/TREATMENT/AND REAPPLICATION OF SHALLOW CONTAMINATED GROUND WATER.  ALTERNATIVES 3A AND 3B ARE
CONSIDERED TO ATTAIN ALL APPLICABLE STANDARDS WHILE 3C IS INTENDED TO EXCEED APPLICABLE STANDARDS.

THE GROUND WATER EXTRACTION/TREATMENT/REAPPLICATION SYSTEMS ARE THE SAME FOR ALTERNATIVES 3A TO 3C.  THE
ALTERNATIVES DIFFER WITH RESPECT TO REMEDIATION OF RESIDUAL CONTAMINATED SOILS.  FINAL SITE CLOSURE FOR
EACH ALTERNATIVE IS CONTINGENT ON THE EFFECTIVENESS OF THE REAPPLICATION (FLUSHING) OF TREATED GROUND
WATER IN REDUCING GROUND WATER AND SOIL CONTAMINANTS BELOW RESPECTIVE TARGET CONTAMINATION LEVELS.

          [TARGET SOIL AND ALTERNATE CONCENTRATION LEVELS (ACLS) FOR
          GROUND WATER CONTAMINATION WILL BE ESTABLISHED DURING THE
          DESIGN PHASE.  FINAL LEVELS WILL BE DETERMINED AS ADDITIONAL
          INFORMATION IS GAINED THROUGH OPERATION OF THE SYSTEMS.]

THE CONTAMINANT REMOVAL EFFICIENCY OF THE WATER FLUSHING OPERATION IS EXPECTED TO REDUCE THE LEVELS OF
EXISTING CONTAMINANTS IN SURFACE AND SUBSURFACE SOILS THEREBY LOWERING THE RESIDUAL RISK OF CONTAMINANTS
LEACHING INTO THE SHALLOW GROUND WATER.  IT IS ESTIMATED THAT THE CONTAMINATED GROUND WATER EXTRACTION/
TREATMENT/REAPPLICATION SYSTEMS WILL OPERATE FOR AT LEAST FIVE YEARS.  ONCE THESE SYSTEMS ARE NO LONGER
IN OPERATION, ALTERNATIVE 3A REQUIRES NO FURTHER ACTION (EXCEPT FOR POST-CLOSURE MONITORING). 
ALTERNATIVE 3B WOULD INSTALL A COMPACTED SOIL CAP AT THE END OF THE EXTRACTION/TREATMENT/REAPPLICATION
OPERATION DUE TO POSSIBLE RESIDUAL SOIL CONTAMINANT LEVELS ABOVE LEVELS. ALTERNATIVE 3C DIFFERS FROM 3B
ONLY BY THE DESIGN OF THE CAP - 3C INVOLVES THE INSTALLATION OF A MULTIMEDIA CAP AND IS INTENDED TO
EXCEED RCRA REQUIREMENTS.

PRIOR TO THE INSTALLATION OF THE EXTRACTION/TREATMENT/REAPPLICATION SYSTEMS THE SOIL GRID SAMPLING
PROGRAM, SIMILAR TO WHICH IS DESCRIBED IN CATEGORY B, WILL BE CONDUCTED TO DETERMINE THE ACTUAL LIMITS OF
THE REAPPLICATION (FLUSHING) AREAS.

AFTER THE SOIL FLUSHING HAS BEEN COMPLETED, A SECOND SOIL SAMPLING PROGRAM WILL BE PERFORMED TO ASSESS
RESIDUAL CONTAMINANT LEVELS IN THE SOIL.  AS STATED PREVIOUSLY, ALTERNATIVE 3A DOES NOT ANTICIPATE ANY
FURTHER REMEDIAL ACTION.  ALTERNATIVES 3B AND 3C PROPOSE TO INSTALL A CAP DUE TO THEIR EXPECTATION OF
HIGHER THAN FINAL LEVELS OF CONTAMINATION REMAINING IN THE SOIL.

UPON COMPLETION OF CONSTRUCTION OF THE SELECTED CAP FOR ALTERNATIVES 3B AND 3C, THE POST-CLOSURE
MONITORING PROGRAM INITIATED AT THE OUTSET OF THESE ALTERNATIVES WILL CONTINUE AS PART OF THE OPERATION
AND MAINTENANCE PROGRAM.  THE CAPS WILL BE EFFECTIVE AS LONG AS THEY ARE NOT DISTURBED.  POST-CLOSURE
INSPECTION AND MAINTENANCE WILL BE REQUIRED TO ENSURE THE INTEGRITY OF THE SELECTED FINAL COVER.

ANOTHER ALTERNATIVE THAT MEETS ALL APPLICABLE STANDARDS IS ALTERNATIVE 5.  THIS ALTERNATIVE IS SIMILAR TO
ALTERNATIVES 3B AND 3C WITH THE DIFFERENCE BEING THE METHOD OF REMEDIATING REMAINING SOIL CONTAMINATION
AFTER THE FLUSHING PROGRAM HAS BEEN COMPLETED.  BOTH 3B AND 3C PROPOSED TO CAP RESIDUAL CONTAMINATED SOIL
AREAS.  ALTERNATIVE 5 PROPOSES TO EXCAVATE REMAINING CONTAMINATED SOIL AREAS (BASED ON THE SECOND SOIL
GRID SAMPLING PROGRAM) AND PLACE THESE IN AN ONSITE HAZARDOUS WASTE LANDFILL DESIGNED IN ACCORDANCE WITH
RCRA STANDARDS. THE TOTAL ESTIMATED VOLUME TO BE PLACED IN THE ONSITE LANDFILL IS 48,200 CUBIC YARDS.



UPON COMPLETION OF CONSTRUCTION OF THE ONSITE LANDFILL THE FULL POST-CLOSURE MONITORING PROGRAM WILL BE
CONTINUED UNTIL FINAL GROUND WATER LEVELS HAVE BEEN ATTAINED, WHEREBY ONLY POST CLOSURE MONITORING FOR
THE LANDFILL WILL BE REQUIRED.

E. ALTERNATIVES THAT SPECIFY OFFSITE DISPOSAL

ALTERNATIVE 4 IS ALSO SIMILAR TO 3B, 3C, AND 5 WITH THE DIFFERENCE IN FINAL REMEDIATION OF THE REMAINING
POST SOIL FLUSHING CONTAMINATED AREAS BEING EXCAVATED AND DISPOSED IN AN OFFSITE RCRA HWMF.  THIS
ALTERNATIVE WOULD ALSO BE CLASSIFIED UNDER CATEGORY C.

UPON COMPLETION OF THE EXCAVATION AND OFFSITE DISPOSAL OF CONTAMINATED SOIL AREAS, THE POST-CLOSURE,
MONITORING PROGRAM WILL CONTINUE UNTIL FINAL CONTAMINATED GROUND WATER LEVELS ARE ATTAINED.

#RA
RECOMMENDED ALTERNATIVE

SECTION 300.68(J) OF THE NATIONAL CONTINGENCY PLAN (NCP) (47 FR 31180; JULY 16, 1983) 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
CONSIDERS ALL ENVIRONMENTAL LAWS THAT ARE APPLICABLE AND RELEVANT.  BASED ON THE EVALUATION OF THE
COST-EFFECTIVENESS OF EACH OF THE PROPOSED ALTERNATIVES, THE COMMENTS RECEIVED FROM THE PUBLIC AND
INFORMATION FROM THE DELAWARE DEPARTMENT OF NATURAL RESOURCES AND ENVIRONMENTAL CONTROL (DNREC), WE
RECOMMEND ALTERNATIVE NO. 3A BE IMPLEMENTED AT THE HARVEY AND KNOTT SUPERFUND SITE.  THIS SELECTED
ALTERNATIVE WILL ADDRESS ALL ONSITE SURFACE AND SUBSURFACE CONTAMINATION PROBLEMS IDENTIFIED IN THE
REMEDIAL INVESTIGATION.  DECISIONS ON THE EXTENT OF AQUIFER RESTORATION, CLEANUP ACTIONS IN OFFSITE
STREAMS AND WETLANDS, AND FINAL SITE CLOSURE WILL BE DEFERRED PENDING (A) ADDITIONAL SOIL INVESTIGATION
DURING DESIGN (B) ANALYSES ON THE EFFECTIVENESS OF THE CHOSEN ALTERNATIVE AND (C) THE IMPACTS OF THE SITE
ON THE WETLANDS ADJACENT TO THE SITE.

THE REMOVAL AND OFFSITE DISPOSAL TO A RCRA HWMF OF ALL CRUSHED AND INTACT SURFACE DRUMS, DEBRIS,
CONTAMINATED SEDIMENTS, AND SLUDGES, AND THE CLEANUP OF THE ONSITE DRAINAGE POND WILL:

1) ELIMINATE AND PREVENT FURTHER MIGRATION FROM THESE SOURCES OF CONTAMINATION;

2) ALLOW ADDITIONAL INVESTIGATION FOR THE PRESENCE OF BURIED DRUMS; THESE SOURCES OF CONTAMINATION WILL
   ALSO BE ELIMINATED IF ENCOUNTERED;

3) PREPARE THE SITE FOR THE INSTALLATION OF THE CONTAMINATED GROUND WATER EXTRACTION/TREATMENT/
   REAPPLICATION FACILITIES.

THE EXTRACTION/TREATMENT/REAPPLICATION FACILITIES WILL SERVE A DUAL PURPOSE.  THEY WILL REDUCE THE
CONTAMINATED PLUME FOUND IN THE UHZ AND AT THE SAME TIME FLUSH CONTAMINANTS FROM THE SURFACE AND
SUBSURFACE SOIL COMPARTMENTS.  THESE SOILS DO NOT HAVE THE CAPACITY TO ADSORB AND SIGNIFICANTLY ATTENUATE
SITE CONTAMINANTS AS EVIDENCED BY THE CONCENTRATIONS FOUND IN THE SHALLOW GROUND WATER.  FLUSHING
CONTAMINATED SOIL AREAS WITH TREATED WATER SHOULD EXPEDITE THE RELEASE OF CONTAMINANTS FROM THE SOILS.

AS A PRECAUTION TO DIRECT CONTACT WITH CONTAMINATED SURFACE SOILS, ALTERNATIVE 3A PROPOSES TO GRADE THE
ENTIRE REAPPLICATION AREA, BACKFILL AND COVER WITH A 24 INCH LAYER OF CLEAN SOIL, AND ESTABLISH PERMANENT
VEGETATION.  AT THE TIME THE EXTRACTION/TREATMENT/REAPPLICATION FACILITIES ARE TERMINATED, SOILS AT THE
SITE WILL BE SAMPLED TO DETERMINE WHETHER AN IMPERMEABLE CAP WILL BE REQUIRED.  IT IS INTENDED THAT SOIL
FLUSHING WILL REDUCE SOIL CONTAMINANTS UNTIL RESIDUAL LEVELS POSE NO FURTHER THREATS TO THE SHALLOW
GROUND WATER WHICH WOULD ALLEVIATE THE NECESSITY TO CAP THE SITE.

RESULTS FROM BOTH THE GROUND WATER MONITORING AND SOIL GRID SAMPLING PROGRAMS WILL THEN BE EVALUATED TO
DETERMINE THE LEVEL OF RESIDUAL CONTAMINANTS AND ASSESS WHETHER FURTHER REMEDIAL ACTION IS REQUIRED. 
THIS COULD ENTAIL FURTHER OPERATION OF THE EXTRACTION/TREATMENT/REAPPLICATION SYSTEMS AND/OR THE
INSTALLATION OF A MORE IMPERMEABLE CAP TO ATTAIN A FINAL SITE CLOSURE.

#OM
OPERATION AND MAINTENANCE

PERIODIC INSPECTION AND MAINTENANCE WILL BE REQUIRED DURING OPERATION OF THE EXTRACTION/TREATMENT/
REAPPLICATION PROGRAM TO ASSURE THAT IT IS PROPERLY FUNCTIONING.  OPERATION OF THE INDIVIDUAL EQUIPMENT
UNITS IS EXPECTED TO BE RELATIVELY SIMPLE, HOWEVER, THE OPERATOR SHOULD HAVE EXPERIENCE WITH A MUNICIPAL



WELL FIELD OR CONTAMINATED GROUND WATER PUMPING SYSTEM OR HAVE DEMONSTRATED EXPERIENCE IN A GROUND WATER
RELATED FIELD.  THIS IS NECESSARY TO ENSURE THAT THE ADJACENT WETLANDS ARE NOT DEWATERED BY EXCESSIVE
PUMPING AND INSUFFICIENT REAPPLICATION RATES.  IT IS RECOMMENDED THAT PIEZOMETERS BE PLACED AT THE
NEAREST WETLAND BOUNDARIES TO MONITOR THE IMPACT OF THE SELECTED REMEDIAL ACTIONS ON THE WETLANDS AND
ADJUST PUMPING RATES FOR SEASONAL FLUCTUATIONS.

MAINTENANCE OF THE SOIL COVER WILL BE REQUIRED TO ENSURE THAT AN ADEQUATE VEGETATIVE COVER IS MAINTAINED
TO PREVENT EROSION.  THE SOIL COVER WILL BE AN EFFECTIVE DIRECT CONTACT BARRIER AS LONG AS IT IS NOT
DISTURBED.

THE GROUND WATER AND SURFACE WATER MONITORING PROGRAMS WILL COMMENCE AFTER INSTALLATION OF THE
EXTRACTION/TREATMENT/REAPPLICATION SYSTEMS.  PERIODIC ANALYSES WILL EVALUATE THE REMEDY'S EFFECTIVENESS
IN REDUCING THE EXTENT OF CONTAMINATED GROUND WATER.  ONCE TARGET (ACL) CLEANUP LEVELS ARE ATTAINED OR
AFTER THE GROUND WATER EXTRACTION/TREATMENT/REAPPLICATION SYSTEMS ARE TERMINATED A SECOND SOIL GRID
SAMPLING PROGRAM WILL BE PERFORMED.

ALL OPERATION AND MAINTENANCE REQUIREMENTS WILL BE THE RESPONSIBILITY OF THE STATE OF DELAWARE AFTER
COMPLETION OF THE EXTRACTION/TREATMENT/REAPPLICATION PROGRAM WHICH IS ESTIMATED TO OPERATE FOR FIVE
YEARS.

#OEL
CONSISTENCY WITH OTHER ENVIRONMENTAL LAWS

EPA IS CURRENTLY PROPOSING REGULATION REQUIRING THE AGENCY TO SELECT A REMEDIAL SUPERFUND REMEDY WHICH
"..... ATTAINS OR EXCEEDS APPLICABLE OR RELEVANT FEDERAL PUBLIC HEALTH OR ENVIRONMENTAL STANDARDS.".  SEE
PROPOSED 40 C.F.R. SS300.68(F).

ENVIRONMENTAL LAWS WHICH MAY BE APPLICABLE OR RELEVANT TO REMEDIAL ACTIVITY ARE:

• NATIONAL ENVIRONMENTAL POLICY ACT (NEPA)
• CLEAN AIR ACT (CAA)
• CLEAN WATER ACT (CWA)
• SAFE DRINKING WATER ACT (SDWA)
• RESOURCE CONSERVATION AND RECOVERY ACT (RCRA)
• TOXIC SUBSTANCES CONTROL ACT (TSCA)
• DELAWARE HAZARDOUS WASTE REGULATIONS AND WATER QUALITY STANDARDS.

COMPLIANCE WITH ALL APPLICABLE SUBSTANTIVE REQUIREMENTS OF THE CWA AND CAA AS WELL AS DELAWARE HAZARDOUS
WASTE REGULATIONS AND WATER QUALITY STANDARDS WILL BE INCORPORATED INTO THE DESIGN OF THE RECOMMENDED
REMEDIAL ALTERNATIVE.  ANY POTENTIAL EMISSION OF VOLATILE GASES INTO THE ATMOSPHERE WHICH MAY OCCUR
DURING THE CONSTRUCTION OF THE REMEDIAL ACTION OR OPERATION OF THE TREATMENT SYSTEMS IS EXPECTED TO POSE
A VERY LOW HAZARD TO SITE PERSONNEL AND A LOWER HAZARD TO RECEPTORS IN THE VICINITY OF THE SITE.  ALL
STATE PERMITS FOR THE EXTRACTION AND DISCHARGE OF TREATED GROUND AND SURFACE WATERS WILL BE COMPLIED WITH
AS NECESSARY.

THIS ALTERNATIVE MEETS THE NEPA FUNCTIONAL EQUIVALENCY EXCEPTION BECAUSE THE NECESSARY AND APPROPRIATE
INVESTIGATION AND ANALYSIS OF ENVIRONMENTAL FACTORS AS THEY SPECIFICALLY RELATE TO THE HARVEY AND KNOTT
DRUM SITE AND THE RECOMMENDED ALTERNATIVE WERE CONSIDERED AND EVALUATED IN THE REMEDIAL INVESTIGATION AND
FEASIBILITY STUDY.  A MEANINGFUL OPPORTUNITY FOR PUBLIC COMMENT ON ENVIRONMENTAL ISSUES WAS PROVIDED
BEFORE THE FINAL SELECTION OF THE REMEDIAL ALTERNATIVE WAS MADE.

A WETLANDS FUNCTIONAL ASSESSMENT WAS CONDUCTED BY THE U.S. ARMY CORPS OF ENGINEERS AND SUPPORTS THE
IMPLEMENTATION OF THE RECOMMENDED ALTERNATIVE.  SPECIFICALLY, SITE AREA NO. 1 AS DEPICTED ON FIGURE 12,
WAS DESIGNATED AS A WETLAND WHICH HAD BEEN IMPACTED BY THE SITE.  THE CLEANUP OF SOIL AND GROUND WATER
CONTAMINATION WITH SUCCESSFUL RESTORATION OF NATIVE VEGETATION IN THIS AREA PRECLUDES THE NEED FOR
ADDITIONAL WETLANDS COMPENSATION.  ON A BROADER EVALUATION, THE WETLANDS SURROUNDING THE SITE PROPER ARE
MUCH MORE EXTENSIVE THAN SITE AREA NO. 1.  IT WAS THEREFORE RECOMMENDED THAT MEASURES BE TAKEN TO ENSURE
THAT IT IS NOT DEGRADED.  THE RECOMMENDED ALTERNATIVE WILL PREVENT THE FURTHER MIGRATION OF CONTAMINATION
FROM THE SITE.  A SUBSEQUENT ENVIRONMENTAL ASSESSMENT OF THE EXTENSIVE WETLANDS AND SURFACE WATERS
ADJACENT TO THE SITE WILL BE PERFORMED TO DETERMINE THE IMPACT THE SITE HAS ALREADY HAD ON THESE AREAS. 
REMEDIATION DECISIONS FOR THE WETLANDS WILL BE ADDRESSED AS SEPARATE OPERABLE UNIT.

THERE IS NOT AT THIS TIME, ANY INDICATION OF THE CONSUMPTION OF CONTAMINATED GROUND WATER WHICH EXCEEDS
THE NATIONAL INTERIM PRIMARY DRINKING WATER STANDARDS (NIPDWS) IN THE SITE VICINITY.  ALL MAXIMUM
CONTAMINANT LEVELS (MCLS) AND HEALTH-BASED EXPOSURE LEVELS (10-6 CANCER RISK) WILL BE USED WHEN
ESTABLISHING INITIAL TARGET LEVELS FOR GROUND WATER REMEDIATION.



DECISIONS REGARDING RCRA FINAL CLOSURE OF THE SITE AND THE LEVEL OF GROUND WATER QUALITY TO BE ACHIEVED
ARE DEFERRED.  IN ORDER TO BE CONSISTENT WITH 40 C.F.R. 264 SUBPART F OF THE REGULATIONS, GROUND WATER
CORRECTIVE ACTION IS REQUIRED UNTIL THE CONCENTRATION OF HAZARDOUS CONSTITUENTS AT THE POINT OF
COMPLIANCE FOR A SITE ACHIEVES ONE OF THE FOLLOWING:

• MCLS FOR PARTICULAR SUBSTANCES,
• AN ACL WHICH WOULD PROVIDE ADEQUATE PROTECTION OF PUBLIC HEALTH AND THE ENVIRONMENT,
• BACKGROUND LEVELS.

EPA IS NOT PREPARED AT THIS TIME TO DETERMINE THE APPROPRIATE LEVEL OF GROUND WATER CORRECTIVE ACTION AT
THIS SITE.  OPERATION OF THE EXTRACTION/TREATMENT/REAPPLICATION FACILITIES WILL OPERATE FOR AN ESTIMATED
FIVE YEARS AND SHOULD SUBSTANTIALLY REDUCE THE AMOUNT OF CONTAMINANTS IN THE GROUND WATER IN THE VICINITY
OF THE FENCED AREA AND REDUCE THE PLUME WHICH HAS MIGRATED IN THE SOUTHERLY DIRECTION. USING 1) EXISTING
SITE CHARACTERISTIC DATA, 2) MONITORING WELL ANALYSES, 3) FURTHER WETLAND ASSESSMENT AND 4) ADDITIONAL
INFORMATION COLLECTED DURING THE OPERATION OF THE EXTRACTION/TREATMENT/REAPPLICATION PROGRAM, EPA WILL
MAKE A DETERMINATION AS TO THE FINAL LEVEL OF CONTAMINANTS WHICH WOULD ADEQUATELY PROTECT HUMAN HEALTH
AND THE ENVIRONMENT.  UNDER CERCLA, THE GROUND WATER CORRECTION SYSTEMS WOULD CONTINUE TO OPERATE UNTIL
THE FINAL ESTABLISHED LEVEL IS ACHIEVED UNLESS THAT LEVEL PROVED TECHNICALLY INFEASIBLE OR WOULD NOT BE
COST-EFFECTIVE.

WHERE RCRA FINAL CLOSURE REGULATIONS ARE APPLICABLE, THEY WOULD REQUIRE THAT ALL HAZARDOUS WASTES AT A
SITE BE REMOVED, TREATED ONSITE, OR CAPPED IN SUCH A WAY AS TO MINIMIZE THE MIGRATION OF CONTAMINANTS
FROM THE SITE.  IT IS THE INTENT OF THE RECOMMENDED ALTERNATIVE TO FLUSH CONTAMINANTS FROM THE SOIL
COMPARTMENT.  WHILE THESE REAPPLICATION AREAS WOULD NOT BE CAPPED IMMEDIATELY IN ACCORDANCE WITH RCRA,
THE BACKFILL, CLEAN SOIL, AND REVEGETATION SHOULD ADEQUATELY ADDRESS DIRECT HUMAN EXPOSURE DURING THE
FLUSHING PROGRAM.

IN CONJUNCTION WITH THE ESTABLISHMENT OF A GROUND WATER TREATMENT LEVEL, EPA WOULD EVALUATE THE LEVEL OF
CONTAMINANTS WHICH COULD BE LEFT IN THE SOIL WITHOUT THE NECESSITY OF A CAP AT THE SITE.

EVALUATION OF ALTERNATIVES NOT SELECTED

THE NO-ACTION WITH MONITORING ALTERNATIVE WAS NOT SELECTED SINCE IT WOULD NOT CONTROL THE SOURCES AND
MIGRATION OF CONTAMINATION AT THE SITE.  CONTAMINATED SURFACE WATER, SOILS, AND SEDIMENTS WILL CONTINUE
TO POSE A DIRECT CONTACT THREAT TO HUMAN HEALTH AND THE ENVIRONMENT.  CONTAMINATED PERIPHERAL MONITORING
WELLS SOUTH OF THE FENCED AREA HAVE DOCUMENTED THE MIGRATORY BEHAVIOR OF CONTAMINANTS FOUND WITHIN THE
FENCED AREA.  FURTHER LEACHING OF CONTAMINANTS FROM THESE SOURCES AS WELL AS CONTAMINATED SUBSURFACE
SOILS WILL CONTINUE TO EXPAND THE EXISTING CONTAMINATED PLUME IN THE SHALLOW GROUND WATER. IF THE
DIRECTION OF THE SHALLOW GROUND WATER CHANGES OR IF CONTAMINATION OF THE LOWER HYDROLOGIC ZONE OCCURS,
INGESTION OF CONTAMINATED GROUND WATER COULD OCCUR.

ALTERNATIVES 2A AND 2B INVOLVE CONSOLIDATING CONTAMINATED SOILS AND COVERING WITH COMPACTED SOIL AND
MULTIMEDIA CAPS RESPECTIVELY. BOTH OF THESE ALTERNATIVES REDUCE DIRECT CONTACT EXPOSURE IN THE VICINITY
OF THE SITE AND DECREASE THE AMOUNT OF PRECIPITATION WHICH WOULD PERCOLATE THROUGH CONTAMINATED SOILS. 
DUE TO THE HIGH WATER TABLE AND GEOLOGIC CONSTRAINTS OF INSTALLING UPGRADIENT GROUND WATER BARRIERS,
LEACHING OF CONTAMINATION FROM SATURATED SOILS WILL CONTINUE TO AFFECT THE SHALLOW AQUIFER.  THE
CONTAMINATION PERSISTING IN THE UNSATURATED SOILS WILL REMAIN VULNERABLE TO INTERACTION WITH THE CHANGING
WATER TABLE.  THUS, THESE TWO ALTERNATIVES WOULD NOT ADDRESS THE EXISTING CONTAMINATION IN THE SHALLOW
AQUIFER.  THE POTENTIAL RISK FOR INGESTION OF CONTAMINATED GROUND WATER WOULD STILL REMAIN FOR RECEPTORS
IN THE SITE AREA.  THE DISCHARGE OF CONTAMINANTS TO THE WETLANDS WOULD ALSO CAUSE DEGRADATION TO THESE
SENSITIVE AREAS.

ALTERNATIVE 2C WOULD BE MORE EFFECTIVE THAN 2A AND 2B IN REDUCING FURTHER LEACHING OF CONTAMINANTS IN THE
SOIL BY REMOVING A GREATER QUANTITY OF THE SOURCE (EXCAVATING 5 TO 6 FEET OF UNSATURATED SOILS) AND
DISPOSING IN AN OFFSITE HWMF.  HOWEVER, ALL THREE OF THESE ALTERNATIVES DO NOT ADDRESS THE RESIDUAL
CONTAMINATION IN SATURATED SOILS (BELOW THE WATER TABLE LEVEL) AND THE CONTAMINATION WHICH HAS ALREADY
MIGRATED IN THE SHALLOW AQUIFER.  THIS CONTAMINATION WILL CONTINUE TO MIGRATE WITH THE NATURAL GROUND
WATER FLOW AND COULD EVENTUALLY DISCHARGE TO WETLANDS AND STREAMS IN THE VICINITY OF THE SITE OR TO OTHER
AREAS IN THE UHZ AND POTENTIALLY, THE LHZ.



ALTERNATIVES 3B, 3C, 4 AND 5 WERE DEVELOPED TO ADDRESS THE SITUATION OF RESIDUAL SOIL CONTAMINATION AFTER
THE OPERATION OF THE GROUND WATER EXTRACTION/TREATMENT/REAPPLICATION PROGRAM IS TERMINATED.  FOR THE
PURPOSES OF SELECTING A COST-EFFECTIVE ALTERNATIVE, THESE ALTERNATIVES WERE MORE EXPENSIVE TO CONSTRUCT
AND IMPLEMENT WHILE ACHIEVING THE SAME OR GREATER LEVEL OF PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT
WHEN COMPARED TO ALTERNATIVE 3A. UNLESS THE POST GROUND WATER FLUSHING SOIL GRID SAMPLING PROGRAM
DEMONSTRATES LEVELS OF SOIL CONTAMINATION ABOVE FINAL ACCEPTED LIMITS, THESE ALTERNATIVES ARE CONSIDERED
TO BE LESS COST EFFECTIVE BASED ON THE EXPECTATION OF THE EXTRACTION/TREATMENT/REAPPLICATION FACILITIES
CLEANING THE SOILS BELOW FINAL ACCEPTED LIMITS.



#TMA
TABLES, MEMORANDA, ATTACHMENTS
#RS
                        HARVEY AND KNOTT
                     RESPONSIVENESS SUMMARY

A PUBLIC MEETING WAS HELD ON SEPTEMBER 12, 1985 TO DISCUSS THE REMEDIAL INVESTIGATION AND FEASIBILITY
STUDY FOR THE HARVEY AND KNOTT DRUM SITE.  THE MEETING WAS ATTENDED BY 10 LOCAL RESIDENTS.  THE EPA AND
DELAWARE PREFERRED ALTERNATIVE WAS OUTLINED IN A ONE PAGE FACT SHEET AND THE AUDIENCE WAS INVITED TO
COMMENT ON IT.  A SUMMARY OF THE PUBLIC'S COMMENTS IS ATTACHED.  TWO WRITTEN STATEMENTS WERE RECEIVED. 
ONE LETTER WRITTEN BY AN INDIVIDUAL EXPRESSED CONCERN OVER HER HEALTH AND THE QUALITY OF HER WATER
SOURCE.  THE SECOND LETTER REQUESTS EPA TO PURSUE LEGAL ACTIONS AGAINST THE OWNER AND OPERATOR OF THE
SITE.

A FACT SHEET COVERING ALL THE ALTERNATIVES UNDER CONSIDERATION WAS MAILED TO ALL 120 NEARBY RESIDENTS
PRIOR TO THE MEETING.

THERE HAS BEEN LOW COMMUNITY INTEREST IN THE RI/FS STUDY OF THE SITE.  THE FIRST RI MEETING DREW 10-15
LOCAL RESIDENTS.

                                A SUMMARY OF
             CITIZEN AND INTERESTED-PARTY COMMENTS AND CONCERNS
           AND OF U.S. ENVIRONMENTAL PROTECTION AGENCY RESPONSE

                        HARVEY AND KNOTT DRUM SITE
                   KIRKWOOD, NEW CASTLE COUNTY, DELAWARE
                               SEPTEMBER 1985

MONITORING AND ARTESIAN WELLS

ISSUE:     ARE THERE MONITORING WELLS ON THE SITE?

RESPONSE:  YES, BOTH DEEP AND SHALLOW MONITORING WELLS ARE LOCATED IN CLUSTERS AROUND THE SITE.  THERE
ARE AT LEAST 17 MONITORING WELLS ON SITE.  (A SLIDE WAS PRESENTED TO SHOW MONITORING WELL LOCATIONS.).

ISSUE:     WELLS IN THE SHELLY FARMS AREA AND IN THE AREA NORTH AND NORTHWEST OF THE SITE ON STATE ROUTE
40 HAVE BEEN GOING DRY.  COULD THE ARTESIAN WELLS BE RESPONSIBLE?

RESPONSE:  BECAUSE OF THE EXISTENCE OF THE POTOMAC CLAY, IT IS UNLIKELY THAT THE DEEP WELLS ARE AFFECTING
THE SHALLOW WELLS.  THERE IS A GREAT DEAL OF WATER IN THE SHALLOW AQUIFER, AND THE ANNUAL PRECIPITATION
IN THE AREA IS SUFFICIENT TO REPLENISH THE SUPPLY.  SHALLOW WELLS AT THE SITE ARE NOT GOING DRY. 
HOWEVER, THE WELLS THAT ARE GOING DRY ARE LOCATED IN AN AREA THAT IS NOT INVOLVED IN OUR STUDY.  IT WOULD
BE A GOOD IDEA TO FIND OUT MORE ABOUT CONDITIONS IN THAT AREA FROM THE APPROPRIATE LOCAL AUTHORITIES.

A DELAWARE DEPARTMENT OF NATURAL RESOURCES AND ENVIRONMENTAL CONTROL (DNREC) SPOKESMAN STATED THAT THIS
HAS BEEN A DRY YEAR AND THAT WELLS ACROSS THE ENTIRE STATE HAVE BEEN GOING DRY.

ISSUE:     HOW DEEP ARE THE ARTESIAN WELLS?

RESPONSE:  THEY ARE ABOUT 230 FEET DEEP.

SOIL CONTAMINATION

ISSUE:     IS THE SOIL CONTAMINATED?

RESPONSE:  THERE ARE VOLATILE CONTAMINANTS IN THE SURFACE AND SUBSURFACE SOILS NOW.  THE RECOMMENDED
REMEDIAL ACTION ALTERNATIVE WILL FLUSH THESE CONTAMINANTS FROM THE SOIL.

ISSUE:     WILL YOU BE REMOVING THE CONTAMINANTS OR JUST DISPERSING
THEM?

RESPONSE:  WATER TREATMENT WILL PROBABLY CONSIST OF AN INITIAL AIR STRIPPING FACILITY TO REMOVE VOLATILE
ORGANICS FROM THE WATER, AND THERE WILL MOST LIKELY BE A CARBON ADSORPTION UNIT FOR POLISHING.

ISSUE:     HOW LONG WILL IT TAKE TO FLUSH THE CONTAMINANTS FROM THE SOIL?



RESPONSE:  THAT WILL DEPEND ON HOW MANY AQUIFER VOLUMES CAN BE FLUSHED THROUGH THE SYSTEM.  WATER FLOWS
VERY QUICKLY IN THIS AREA. WE WILL KEEP WATER FLUSHING THROUGH THE SYSTEM TOWARD EXTRACTION WELLS, AND WE
WILL TREAT THE WATER AND MONITOR WATER QUALITY.  AFTER A POINT, THE PERCENTAGE OF VOLATILES IN THE WATER
WILL CEASE TO REDUCE SIGNIFICANTLY, AND AT THAT TIME, WE WILL HAVE TO DECIDE IF IT IS WORTHWHILE TO
CONTINUE FLUSHING WATER THROUGH THE SYSTEM.

PROCEDURAL ISSUES

ISSUE:     IS THERE ANY CHANCE THE STATE GOVERNMENT WILL REJECT THE EPA'S REMEDIAL RECOMMENDATIONS?

RESPONSE:  THE EPA HAS PUT A LOT OF TIME INTO DECIDING ON THE REMEDIAL ACTION ALTERNATIVE THAT IS BEING
RECOMMENDED FOR THIS SITE AND THE STATE HAS ALREADY WRITTEN A MEMO APPROVING THE EPA RECOMMENDATIONS.  NO
PROBLEMS ARE ANTICIPATED.

ISSUE:     WILL THE EPA TAKE ACTION AGAINST HARVEY AND KNOTT TRUCKING, INC.?

RESPONSE:  PART OF THE SUPERFUND LAW REQUIRES THAT THE FEDERAL GOVERNMENT ATTEMPT TO IDENTIFY ALL
POTENTIALLY RESPONSIBLE PARTIES (PRPS) AND THEN FIND SOME KIND OF REMEDY WITH THE HELP OF THE PRPS.  PRPS
INCLUDE SITE OWNERS, WASTE TRANSPORTERS, CHEMICAL MANUFACTURERS, AND DISPOSERS -- EVERYONE IDENTIFIED
WITH A SITE.  FROM THAT STANDPOINT, SINCE THEY WERE OWNERS AND WERE OPERATING AS TRANSPORTERS, THEY WOULD
BE IDENTIFIED AS RESPONSIBLE PARTIES.  ENFORCEMENT EFFORTS, HOWEVER, ARE THE RESPONSIBILITY OF THE
ATTORNEYS.

WATER QUALITY

ISSUE:     FOUR YEARS AGO, THE STATE SAMPLED RESIDENTIAL WATER SUPPLIES.  WHAT WAS FOUND?

RESPONSE:  THE STATE DID NOT FIND THE WATER TO BE CONTAMINATED.  THE LATEST RESIDENTIAL WATER SAMPLES
INDICATE NO ORGANICS ABOVE DETECTION LIMITS AND NO INORGANIC CONTAMINATION EXCEEDING THE PRIMARY DRINKING
WATER STANDARDS.  AS THE EARLIER SLIDE PRESENTATION ILLUSTRATED, THE GROUNDWATER CONTAMINATION SEEMS TO
BE HEADING IN A SOUTHERLY OR SOUTHEASTERLY DIRECTION.

COMMENTS BY THE POTENTIALLY RESPONSIBLE PARTIES (PRPS)

PRPS SUBMITTED WRITTEN COMMENTS ON THREE SEPARATE OCCASIONS:

1. JUNE 19, 1985 - GENERAL MOTORS HAD RETAINED FRED C. HART ASSOCIATES, INC. TO REVIEW REMEDIAL
INVESTIGATION DATA.  HART PREPARED A "PRELIMINARY ENDANGERMENT ASSESSMENT AND REMEDIAL ALTERNATIVES"
DOCUMENT.  GM REQUESTED THAT THE FINAL DRAFT RI/FS REPORT TAKE INTO ACCOUNT HART'S SUGGESTIONS REGARDING
(A) THE ENDANGERMENT ASSESSMENT TO THE EXTENT POSSIBLE AND (B) THE REMEDIAL ACTION ALTERNATIVES DEVELOPED
BY HART.

EPA AND ITS CONTRACTORS, NUS CORPORATION, REVIEWED THE HART DOCUMENT, WHICH WAS TIMELY AND PERTINENT, AND
TO THE EXTENT POSSIBLE INCORPORATED THE ENDANGERMENT ASSESSMENT INTO THE PUBLIC HEALTH AND ENVIRONMENTAL
CONCERNS SECTION OF THE RI/FS.  HART'S ALTERNATIVES WERE ALSO SIMILAR TO THE REMEDIAL RESPONSE
ALTERNATIVES DEVELOPED BY NUS WITH THE EXCEPTION OF UPGRADIENT GROUND WATER DIVERSION.  DUE TO THE LACK
OF A CONTINUOUS IMPERMEABLE FORMATION AND CONSTRUCTABILITY DIFFICULTIES (HIGH WATER TABLE LEVELS AND
DEPTH TO THE POTOMAC CLAY - 75 FEET) THIS RESPONSE ACTION WAS ELIMINATED DURING THE INITIAL SCREENING OF
ALTERNATIVES.

2. SEPTEMBER 4, 1985 - GENERAL MOTORS SUBMITTED COMMENTS AND OBSERVATIONS BASED ON THE DRAFT, AUGUST 1985
REMEDIAL INVESTIGATION AND FEASIBILITY STUDY REPORT (NUS CORPORATION).

COMMENT #1:  THE REPORT IS GENERALLY ADEQUATE AND COMPREHENSIVE, HOWEVER, THE REPORT (SECTION 8.2) ALSO
IDENTIFIES ADDITIONAL INVESTIGATIONS THAT SHOULD BE CONDUCTED PRIOR TO, OR CONCURRENT WITH, THE SELECTED
REMEDIAL ACTION ALTERNATIVE.

ANSWER:  WITH THE EXCEPTION OF THE ENVIRONMENTAL ASSESSMENT OF ADJACENT WETLANDS AND SURFACE WATERS AND
LOWER HYDROLOGIC ZONE INVESTIGATION, EPA CONSIDERS THE REMAINING INVESTIGATIVE WORK (P 8-12 OF RI/FS) TO
BE PRELIMINARY DESIGN OR PERFORMANCE DETERMINATION ACTIVITIES RELATED TO THE RECOMMENDED ALTERNATIVE. 
THE ENVIRONMENTAL ASSESSMENT OF THE WETLANDS/SURFACE WATERS HAS BEEN SEPARATED AS AN OPERABLE UNIT WHILE
THE LHZ INVESTIGATION IS NECESSARY TO FURTHER EVALUATE THE IMPACTS THE SITE MAY HAVE HAD ON THIS CONFINED
AQUIFER. THUS, EPA BELIEVED IT HAS TAKEN GM'S COMMENT INTO ACCOUNT.

COMMENT #2:  THE REPORT (E.G., PAGE 8-11) APPEARS TO RECOMMEND THE APPLICATION OF DRINKING WATER QUALITY
CRITERIA AS THE CRITERIA FOR GROUND WATER REMEDIAL ACTION.  SINCE THE REMEDIAL ACTION DESIGN IS NOT A



DESIGN FOR THE CONSTRUCTION OF A DRINKING WATER SUPPLY PLANT, IT WOULD BE MORE APPROPRIATE TO APPLY A
CRITERION BASED ON THE LEVEL OF CONTAMINATION ABATEMENT NECESSARY TO MEET THE REMEDIAL ACTION OBJECTIVES
AND CRITERIA.

ANSWER:  TARGET AND ALTERNATE CONCENTRATION LEVELS WILL BE ESTABLISHED FOR SOIL AND GROUND WATER
RESPECTIVELY TO REDUCE OR ELIMINATE POTENTIAL EXPOSURES TO CONTAMINATION.  THESE LEVELS WILL BE
INVESTIGATED AS A PRELIMINARY DESIGN TASK.  GM'S INPUT WILL BE TAKEN INTO ACCOUNT DURING THE DEVELOPMENT
OF THESE LEVELS.

COMMENT #3:  THE BACKGROUND DATA FOR ELEMENTS AND COMPOUNDS OF CONCERN WERE OBTAINED IN THE REMEDIAL
INVESTIGATION.  THEREFORE, THE REPORT SHOULD INCLUDE COMPARISONS AND DISCUSSIONS OF DATA REPRESENTING
BACKGROUND WITH THOSE REPRESENTING CONTAMINATED SOILS AND GROUND WATER.

ANSWER:  NONE OF THE ORGANIC HAZARDOUS SUBSTANCES LIST COMPOUNDS IDENTIFIED IN SHALLOW GROUND WATER WELLS
AT THE SITE WERE DETECTED IN UPGRADIENT RESIDENTIAL WELLS.  ALSO, THE LAST SAMPLING (1984) FOR INORGANICS
DID NOT IDENTIFY THESE CONTAMINANTS ABOVE DETECTION LEVELS IN RESIDENTIAL WELLS.

THE SURFACE SOIL SAMPLING PERFORMED DURING THE RI/FS IDENTIFIED AREAS OF CONTAMINATION AND PROVIDED
ESTIMATES FOR THE PURPOSE OF DEVELOPING AND EVALUATING REMEDIAL RESPONSE ALTERNATIVES.  AN INITIAL SOIL
GRID SAMPLING PROGRAM WILL BETTER DEFINE THE HORIZONTAL EXTENT OF SOIL CONTAMINATION AND BACKGROUND SOIL
CHARACTERISTICS.  THIS WILL BE PERFORMED AS A PRELIMINARY DESIGN TASK.

COMMENT #4:  THE GENERAL CONCLUSIONS DERIVED FROM THE REMEDIAL INVESTIGATION IN PAGES ES-3 AND 4, AS WELL
AS PAGE 6-63, OF THE REPORT ARE SUPPORTED BY THE DATA IN THE REPORT.  RELATIVE TO GROUND WATER, THE MOST
CRUCIAL MIGRATION PATHWAY OF CONCERN, IT IS IMPORTANT TO HIGHLIGHT THE CONCLUSIONS THAT "TRANSPORT OF
DISSOLVED ORGANIC AND INORGANIC SITE CONTAMINANTS TO RESIDENTIAL WELLS SCREENED IN THE UHZ (UPPER
HYDROLOGIC ZONE) IS NOT CONSIDERED LIKELY AT PRESENT" AND "THE ABSENCE OF CHEMICALS IN SAMPLES OBTAINED
FROM WELLS 107D, 108D, AND 109D INDICATES THAT THE LHZ (LOWER HYDROLOGIC ZONE) IS UNCONTAMINATED.".
FURTHER, AS STATED IN THE CONCLUSION TO CHAPTER 6, THE LHZ "DOES NOT APPEAR TO BE THREATENED BY SITE
CONTAMINATION.".

ANSWER:  ALTHOUGH THERE DOES NOT EXIST ANY PRESENT DOCUMENTED EVIDENCE OF CONSUMPTION OF CONTAMINATED
GROUND WATER, EPA MUST MINIMIZE AND MITIGATE THE THREAT OF INGESTION OF CONTAMINATED GROUND WATER.  THIS
HAS BEEN ADDRESSED IN THE ENDANGERMENT ASSESSMENT OF THE SUMMARY OF REMEDIAL ALTERNATIVE SELECTION.

COMMENT #5:  WE HAVE EVALUATED THE REMEDIAL ACTION ALTERNATIVES IN THE REPORT.  BASED ON THE INFORMATION
IN THE REPORT, WE RECOMMEND EPA TO SELECT A MODIFIED ALTERNATIVE 3B CONSISTING OF AN OPERABLE UNIT (SEE
THE FEBRUARY 12, 1985, EPA PROPOSED 40 CFR 300.68(D)) AND CERTAIN APPLICABLE INVESTIGATION AND
MONITORING.  IMPLEMENTATION OF THE OPERABLE UNIT WILL BE CONSISTENT WITH THE FINAL REMEDY IF ADDITIONAL
ACTION SUCH AS GROUND WATER EXTRACTION, TREATMENT, AND LAND APPLICATION VIA SPRAY IRRIGATION ARE
DETERMINED TO BE NECESSARY FOR BROADENING THE OPERABLE UNIT INTO THE FINAL REMEDIAL MEASURE.

ANSWER:  EPA FEELS THAT THIS PHASED APPROACH IS CONSISTENT WITH THE RECOMMENDED ALTERNATIVE, 3A, AS
DESCRIBED IN THE SUMMARY OF REMEDIAL ALTERNATIVE SELECTION.  IT SHOULD BE EMPHASIZED THAT TARGET AND
ALTERNATE CONCENTRATION LEVELS ESTABLISHED FOR SOILS AND GROUND WATER MUST BE CONSISTENT WITH OTHER
ENVIRONMENTAL LAWS.  GROUND WATER AND SURFACE WATER MONITORING WILL BE PERFORMED AS DESCRIBED IN THE
SUMMARY OF REMEDIAL ALTERNATIVE SELECTION.

3. SEPTEMBER 25, 1985 - AT THE REQUEST OF CHRYSLER CORPORATION, O'BRIEN AND GERE ENGINEERS, INC.,
SUBMITTED TECHNICAL COMMENTS AFTER REVIEWING THE DRAFT, AUGUST 1985, RI/FS.

IT SHOULD BE NOTED THAT THE ORIGINAL COMMENT PERIOD FOR THE HARVEY AND KNOTT FEASIBILITY STUDY LASTED
FROM AUGUST 26, 1985, TO SEPTEMBER 20, 1985.  AT THE REQUEST OF CHRYSLER CORPORATION, THE COMMENT PERIOD
WAS EXTENDED BY EPA TO SEPTEMBER 27, 1985.

II. COMMENT A - UNTIL IT IS ESTABLISHED THAT POTENTIAL RECEPTORS HAVE BEEN OR ARE LIKELY TO BE
SIGNIFICANTLY AFFECTED BY GROUND WATER CONTAMINATION, AND UNTIL A LINK IS THEN SHOWN BETWEEN THE SOURCE
AND POTENTIAL HUMAN EXPOSURE, THE RI/FS IS SIGNIFICANTLY FLAWED; IT PROVIDES NO BASIS FOR EVALUATING
WHETHER REMEDIAL ACTION RELATED TO GROUND WATER IS REQUIRED, OR IF SO, WHAT TYPE OF REMEDIAL ACTION IS
APPROPRIATE.

ANSWER:  POTENTIAL RECEPTORS (USERS OF BOTH THE UPPER AND LOWER HYDROLOGIC ZONES) HAVE BEEN IDENTIFIED AS
DESCRIBED IN SECTION 7 OF THE RI/FS.  THE LINK BETWEEN THE SOURCE OF CONTAMINATION AND THE RECEPTOR IS
THE PATHWAY OR ROUTE OF TRANSPORT.  THIS PATHWAY IS THE SHALLOW AQUIFER (UHZ) WHICH IS ALREADY
CONTAMINATED.  THE PLUME(S) OF CONTAMINATION MUST BE MONITORED AND MANAGED TO PREVENT OR MITIGATE ITS
MIGRATION INTO A CURRENT SOURCE OF DRINKING WATER.



COMMENT B - ALTHOUGH THE RI/FS INDICATES THAT SOME UPPER LEVEL AQUIFERS HAVE BEEN CONTAMINATED, IT HAS
FAILED TO ANALYZE THE NATURE AND EXTENT (SIC) OF ANY GROUND WATER CONTAMINANT PLUME(S).

ANSWER:  EPA DISAGREES WITH THIS COMMENT AND REFERS TO FIGURE 6-8, 6-9, 6-11, 6-12 AND 6-16 OF THE RI/FS. 
THESE FIGURES IDENTIFY THE NATURE OF GROUND WATER CONTAMINATION.  ALTHOUGH MANY OF THE PERIPHERAL WELLS
ARE CONTAMINATED WHICH WOULD INDICATE THE PLUME IS MORE WIDESPREAD THAN PRESENTLY DOCUMENTED, THE
INFORMATION IN THE RI/FS REPORT WAS SUFFICIENT TO ESTABLISH REMEDIAL OBJECTIVES AND DEVELOP AND EVALUATE
REMEDIAL ALTERNATIVES.

COMMENT C - TYPES OF WASTES.

ANSWER:  IT IS NOT THE RI/FS REPORT'S SOLE PURPOSE TO DEFINE THE GENERATOR OR ORIGINAL SOURCE OF
CONTAMINANTS IDENTIFIED IN THE FIELD.  IT IS THE RI/FS REPORTS RESPONSIBILITY TO CHARACTERIZE THE TYPE OF
WASTE TO ASSESS THE EXISTING AND POTENTIAL THREATS TO PUBLIC HEALTH, WELFARE AND THE ENVIRONMENT.

COMMENT D - SOIL CONTAMINATION - THE EXTENT OF SOIL CONTAMINATION HAS NOT BEEN DETERMINED OR EVALUATED IN
THE RI/FS.  AS A RESULT, REMEDIAL COSTS ASSOCIATED WITH POTENTIAL SOIL REMOVAL ACTIONS CANNOT BE
ESTIMATED NOR CAN THE NEED BE EVALUATED.

ANSWER:  SEE PREVIOUS ANSWER TO COMMENT 3.

COMMENT E - ADDITIONAL DATA REQUIRED.

ANSWER:  SEE PREVIOUS ANSWER TO COMMENT 1.

III. RISK ASSESSMENT

A. EPA BELIEVES IT PERFORMED AN ADEQUATE RISK ASSESSMENT WHICH IS REFERENCED IN SECTION 7 OF THE RI/FS
REPORT.  EPA DISAGREES WITH THE COMMENT THAT THE EXPOSURE LIKELIHOOD FROM GROUND WATER CONTAMINATION IS
VIRTUALLY NIL.  THE POTENTIAL EXISTS AND THE EPA IS CONCERNED THAT (1) THE SHALLOW AQUIFER CONTAMINATION
WILL SPREAD AND (2) THE DEEPER AQUIFER MAY BECOME CONTAMINATED.

IN REACHING A DECISION ON THE APPROPRIATE CERCLA RESPONSE ACTION, EPA CONSIDERS OTHER ENVIRONMENTAL LAWS
AND REGULATIONS FOR GUIDANCE AND WILL ATTEMPT TO COMPLY WITH THESE STATUTES.  IN THIS INSTANCE, IT IS
CLEAR THAT THERE IS SUFFICIENT INFORMATION TO ASSESS RCRA PART 264 REGULATIONS.  THESE REGULATIONS CALL
FOR A CORRECTIVE ACTION PROGRAM WHEN HAZARDOUS SUBSTANCES HAVE MIGRATED BEYOND THE WASTE MANAGEMENT
BOUNDARIES AND FINAL SITE CLOSURE ACTIONS IN WASTE DISPOSAL AREAS.      

THE RI/FS HAS ESTABLISHED THAT THE DIRECTION OF GROUND WATER FLOWS AND HOW THE WETLANDS ARE HYDRAULICALLY
INFLUENCED BY THE SHALLOW AQUIFER.  IT IS IMPERATIVE THAT ANY CURRENT OR FUTURE DEGRADATION OR
ENVIRONMENTAL IMPACT TO THESE SENSITIVE AREAS BE PREVENTED.  ALSO, FURTHER WETLANDS ASSESSMENT WILL BE
PERFORMED TO ADDRESS CONTAMINANTS WHICH MAY HAVE ALREADY IMPACTED THESE AREAS AND EVALUATE REMEDIES TO
PREVENT ADDITIONAL THREATS.

B. AS FAR AS ONLY DOING A PRIMARY SURFACE CLEANUP AT THE SITE, THE PRPS COMMENT DOES NOT TAKE INTO
ACCOUNT EXISTING GROUND WATER CONTAMINATION AND THE POTENTIAL IMPACTS IT MAY HAVE ON DRINKING WATER
SUPPLIES AND ADJACENT WETLANDS/SURFACE WATERS.

IV. REMEDIAL ALTERNATIVES

A. LACK OF DATA OR ANALYSIS.  SEE PREVIOUS COMMENT #1 AND ANSWER.

B. TECHNOLOGY ISSUES.  THIS CAN BE PERFORMED DURING PRELIMINARY DESIGN.

C. TREATMENT LEVEL.  THE READER IS REFERRED TO THE DECLARATION SECTION OF THE ROD.

V. MISCELLANEOUS DEFICIENCIES IN DRAFT RI/FS

A. COST ESTIMATES.  EPA BELIEVES IT HAS SELECTED THE LEAST COST ALTERNATIVE WHICH MEETS ALL REMEDIAL
OBJECTIVES.  INCREASES IN VOLUMES OF SOIL, NUMBERS OF BURIED DRUMS, ETC., WILL BE SIMILARLY REFLECTED IN
ALL ACCEPTABLE ALTERNATIVES 3A, 3B, 3C, 4 AND 5.  BASED ON AVAILABLE DATA, EPA BELIEVES ITS COST
ESTIMATES ARE ACCURATE.

B. LABORATORY PROCEDURES

1. STANDARD QA/QC PROCEDURES WERE FOLLOWED AND EPA WILL MAKE THIS INFORMATION AVAILABLE FOR REVIEW.



2. THERE WERE OTHER CONTAMINANTS WHICH DID NOT SHOW UP IN THEIR RESPECTIVE LABORATORY BLANKS.  THESE
CONTAMINANTS WERE USED FOR ASSESSING ENVIRONMENTAL IMPACTS AT THE SITE.  ALL DATA WAS SUBJECTED TO
STRINGENT VALIDATING PROCEDURES.


