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ONE, AT THE SUBCROP/RECHARGE ZONE FOR THE UPPER POTOMAC HYDROLOGIC ZONE ABOUT ONE MILE NORTHWEST OF DS&G;
AND TWO, BETWEEN ARMY CREEK LANDFILL AND DS&G AS A SMALL HOLE OR WINDOW AS SHOWN IN FIGURE 1.4.  THIS
WINDOW IS THE LIKELY PATHWAY FOR CONTAMINANTS ENTERING THE UPPER POTOMAC HYDROLOGIC ZONE.  THE QUATERNARY
SEDIMENTS COMPRISE THE SHALLOW WATER-TABLE AQUIFER WHICH IS ESSENTIALLY DEWATERED AT DS&G.  THE POTOMAC
FORMATION HAS BEEN INTERPRETED TO INCLUDE THREE ARTESIAN AQUIFERS.  THE UPPERMOST POTOMAC AQUIFER, CALLED
THE UPPER POTOMAC HYDROLOGIC ZONE (UPHZ), IS THE AQUIFER OF CONCERN IN THIS INVESTIGATION, ESPECIALLY THE
TOP PORTION WHICH IS REFERRED TO AS THE UPPER UPPER POTOMAC.

THE GROUNDWATER WITHIN THE COLUMBIA IS DERIVED FROM INFILTRATION OF RAIN WATER, INFILTRATION FROM ARMY
CREEK, AND INFILTRATION FROM THE DRAINAGE DITCH EAST OF THE DELAWARE SAND AND GRAVEL LANDFILL.  AS SUCH,
WATER IN THE COLUMBIA AT THE DELAWARE SAND AND GRAVEL LANDFILL MOVES VERTICALLY DOWNWARD UNDER
UNSATURATED CONDITIONS UNTIL IT ENCOUNTERS THE UPPERMOST POTOMAC CLAY.  WATER ENCOUNTERING THE UPPERMOST
POTOMAC CLAY MAY BUILD UP TO A DEPTH OF A FEW FEET CREATING A SATURATED THICKNESS IN SOME LOCATIONS, BUT
WITHIN MUCH OF THE DELAWARE SAND AND GRAVEL LANDFILL, IT MOVES AS "SHEET FLOW" ON TOP OF THE CLAY TO
DISCHARGE THROUGH THE ZERO AREA INTO THE UPHZ.

THE FLOW REGIME IN THE UPHZ NEAR THE DELAWARE SAND AND GRAVEL LANDFILL HAS CHANGED SIGNIFICANTLY OVER
TIME.  THE MAJOR FACTORS THAT HAVE AFFECTED GROUNDWATER FLOW AND CONTAMINANT MIGRATION FROM THE DELAWARE
SAND AND GRAVEL AND ARMY CREEK LANDFILLS HAVE BEEN ARMY CREEK, THE ZERO CLAY AREA LOCATED BETWEEN THE
LANDFILLS, AND THE PUMPAGES FROM THE LLANGOLLEN ESTATES WELL FIELD, THE AMOCO WELL FIELD, AND THE ARMY
CREEK RECOVERY WELL FIELD.

IN RESPONSE TO WATER SUPPLY AND RECOVERY WELL PUMPAGE, GROUNDWATER HAS MOVED WITHIN THE UPHZ TO THE
SOUTHEAST, EAST, SOUTH, AND SOUTHWEST AT VARIOUS TIMES SINCE 1952.  LIKEWISE, AFTER WASTE EMPLACEMENT
BEGAN (1960 FOR ARMY CREEK LANDFILL; 1968 FOR DS&G) CONTAMINATION FROM BOTH LANDFILLS MIGRATED IN THOSE
DIFFERENT DIRECTIONS ALONG WITH THE GROUNDWATER.  SINCE 1982 A WESTERLY FLOW PATTERN HAS BEEN PREDOMINANT
DUE TO FIVE NEW RECOVERY WELLS INSTALLED BY NEW CASTLE COUNTY.

B.  NATURE OF WASTES

THE DELAWARE SAND AND GRAVEL LANDFILL SITE WAS OPERATED FROM 1968 TO 1976.  WASTES WERE DEPOSITED IN FOUR
DISTINCT AREAS ON THE SITE:  THE DRUM DISPOSAL AREA, THE RIDGE AREA, THE INERT DISPOSAL AREA, AND THE
GRANTHAM SOUTH AREA (FIGURE 1.2).

THE DRUM DISPOSAL AREA IS LOCATED JUST SOUTH OF THE RAILROAD TRACKS AND OCCUPIES 0.42 ACRES.  THE AREA
WAS ORIGINALLY A PIT APPROXIMATELY 150 X 70 X 15 FEET.  IT IS ESTIMATED THAT 7,000 DRUMS IN VARIOUS
CONDITIONS WERE DISPOSED OF IN THIS AREA OF THE SITE.  IT HAS BEEN REPORTED THAT MANY OF THE DRUMS
CONTENTS WERE EMPTIED INTO THE PIT PRIOR TO CRUSHING AND DISPOSING OF THE DRUMS.  THE DRUMS REPORTEDLY
CONTAINED LIQUIDS AND SLUDGES FROM VARIOUS INDUSTRIAL PROCESSES INCLUDING PERFUME, PLASTICS, PAINT AND
PETROLEUM REFINING PROCESSES. DURING THE SURFACE REMOVAL OPERATION IN 1984, THE MAJORITY OF DRUM CONTENTS
WERE CHARACTERIZED AS ORGANIC AND INORGANIC  SOLIDS.  LIQUIDS CHARACTERIZED INCLUDED ORGANICS AND PCB'S. 
IT HAS BEEN ESTIMATED THIS AREA WOULD CONTAIN APPROXIMATELY 20,000 YARDS (3) OF CONTAMINATED MATERIAL.

THE RIDGE AREA IS IMMEDIATELY EAST OF RECOVERY WELL 13 AND COVERS AN AREA OF 0.5 ACRES.  SURFICIAL
WASTES, DRUMS, LARGE STORAGE TANKS, PALLETS ETC. ARE SCATTERED ON THE SLOPE AND TOP OF THE RIDGE.
SUBSURFACE WASTE DISPOSAL HAS PROBABLY NOT OCCURRED IN THIS AREA. CONTAMINATED SURFICIAL SOILS AND
SURFACE WASTES IN THE RIDGE AREA ARE ESTIMATED AT 9722 YARDS (3).

THE INERT DISPOSAL AREA IS APPROXIMATELY 10.7 ACRES AND IS TOPOGRAPHICALLY THE HIGHEST WASTE DISPOSAL
AREA ON SITE.  THIS AREA IS ESTIMATED TO CONTAIN APPROXIMATELY 432,000 YARDS3 OF WASTE MATERIAL. MUCH OF
THE WASTE IS BELIEVED TO CONSIST OF WIRE, HOSE, TWINE, CORK DUST, TIRES, CARDBOARD AND STYROFOAM.  CARS,
TRUCKS, TRAILERS, BUSES, STORAGE TANKS, DOMESTIC WASTES, ETC. SCATTER THE SURFACE OF THE INERT DISPOSAL
AREA.

THE GRANTHAM SOUTH AREA IS LOCATED ON THE SOUTHERN SIDE OF GRANTHAM LANE.  DISPOSAL OF WASTES IN THIS
AREA IS UNCERTAIN, HOWEVER IT IS BELIEVED INERT WASTE AS WELL AS SCATTERED CHEMICAL WASTES WERE DEPOSITED
IN THIS AREA.  THE AREA SURFACE IS MOSTLY ASH AND RESINOUS WASTE PRODUCT.  THERE IS LITTLE SOIL COVER. 
BASED ON A TOPOGRAPHIC MAP, THIS AREA IS APPROXIMATELY 35 FEET THICK AND CONTAINS APPROXIMATELY 73,400
YARDS (3) OF SOIL AND WASTE.

C.  EXTENT OF CONTAMINATION

THE FOLLOWING IS A SUMMARY OF THE EXTENT TO WHICH VARIOUS MEDIA (AIR, SURFACE SOILS, FORMATION SOILS,
SURFACE WATER, STREAM SEDIMENTS, AND GROUNDWATER) ARE CONTAMINATED AT THE SITE.



SURFICIAL SOILS

THE ANALYTICAL RESULTS FOR THE SURFICIAL SOILS INDICATE ONLY ISOLATED "HOT SPOTS" WITH SIGNIFICANT
CONCENTRATIONS OF ORGANICS AND METALS ON BOTH THE RIDGE AND GRANTHAM SOUTH AREAS.

SURFICIAL SOILS ARE NOT A CONCERN AT THE DRUM DISPOSAL AREA BECAUSE OF THE REMOVAL ACTION IN 1984, WHICH
REMOVED SURFACE DRUMS, COVERED THE AREA AND REVEGETATED.  ALSO THE INERT AREA IS NOT A CONCERN FOR
SURFICIAL SOIL CONTAMINATION.

IN THE RIDGE AREA, SAMPLING DETECTED "HOT SPOTS" OF METALS AND ORGANICS. TABLES 5.11 AND 5.12 IN APPENDIX
A SUMMARIZES THE INORGANIC AND ORGANIC CONSTITUENTS DETECTED IN THE SURFACE SOILS OF THE RIDGE AREA. 
METALS DETECTED ABOVE BACKGROUND INCLUDED ARSENIC, ANTIMONY, BARIUM, COPPER AND LEAD.  THE MAJOR ORGANIC
DETECTED WAS PCB'S AT CONCENTRATIONS FROM 97 PPB TO 49,000 PPB.  CONTRACTOR PERSONNEL NOTICED SEVERAL
CORRODED BARRELS AND SOME SPILLED PRODUCT IN THE RIDGE AREA AND SAMPLED SOME OF THE SPILLED PRODUCT AT
SAMPLING LOCATION R-14S.  SOIL 2 FEET BELOW THE SPILLED PRODUCT (SAMPLE R-14D) WAS NOT CONTAMINATED,
INDICATING THAT THE CONTAMINATION HAD NOT LEACHED VERTICALLY 2 FEET INTO THE SOIL PROFILE AND SUGGESTING
THAT MIGRATION OF THE SURFICIAL SOIL CONTAMINANTS MAY NOT BE A LARGE CONCERN.

GRANTHAM SOUTH AREA SAMPLING REVEALED TWO "HOT SPOTS" OF ORGANICS (G-OLD AND G-03D).  TABLES 5.11 AND
5.12 IN APPENDIX A SUMMARIZE THE ORGANIC AND INORGANIC CONSTITUENTS DETECTED IN THE SURFACE SOILS OF THE
GRANTHAM SOUTH AREA.  ORGANICS WERE NOT OF CONCERN IN THE SURFICIAL SOILS OF THE GRANTHAM SOUTH AREA. 
ALMOST EVERY OTHER SAMPLE HAD INCREASED METALS CONCENTRATIONS (ESPECIALLY COPPER, LEAD, NICKEL, AND
ZINC).

FORMATION SOILS

THE ANALYTICAL DATA FOR THE SPLIT-SPOON SAMPLES INDICATE THAT ORGANIC AND METAL CONTAMINATION IS
EMANATING FROM THE DS&G DRUM DISPOSAL AREA AND THAT SOME METAL CONTAMINATION IS POSSIBLY EMANATING FROM
THE INERT DISPOSAL AREA.  ORGANIC COMPOUNDS WERE DETECTED IN SOIL BORING SAMPLES COLLECTED FROM;

1.  THE DRUM DISPOSAL AREA PROPER (DGC-6);
2.  THE BASE OF THE COLUMBIA FORMATION CLOSE TO THE DRUM DISPOSAL AREA (DGC-4);
3.  THE UPPERMOST POTOMAC SILTY CLAYS BENEATH AND ADJACENT TO THE DRUM DISPOSAL AREA (DGC-4); AND
4.  THE TOP PORTION OF THE UPPER UPPER POTOMAC SANDS (DGC-4, DGC-7, DGC-8).

ORGANIC COMPOUNDS DETECTED IN FORMATION SOILS INCLUDED, TOLUENE, METHYLENE CHLORIDE, ACETONE, 4-METHYL-2
PENTANENE, ETHYLBENZENE, 1-2 DICHLOROETHANE, XYLENE, PHENOL, BIS (2-CHLOR-ETHYL) ETHER, NAPTHALENE,
4-METHYLPHENOL,, 2-METHYLPHENOL AND 2-BUTANONE.  ALSO, COLUMBIA FORMATION SAMPLES GENERALLY HAVE
INCREASED METALS CONCENTRATIONS (CHROMIUM, LEAD, AND NICKEL IN DGC-4, DGC-6, DGC-8 AND DGC-9).  IN
GENERAL, THE FORMATION SOIL CHEMISTRY MIMICS THE GROUNDWATER CHEMISTRY IN EXTENT AND NATURE.  APPARENTLY,
CONTAMINATION IS MIGRATING WITH THE GROUNDWATER AND ADSORBING ONTO THE SOILS. ORGANIC AND INORGANIC
ANALYTICAL RESULTS FOR SOIL BORING SAMPLING ARE PRESENTED IN TABLE 5.14, 5.15, AND 5.16.

SURFACE WATER AND STREAM SEDIMENTS

WATER AND SEDIMENTS FROM ARMY CREEK, THE GRAVEL PIT POND, AND THE INTERMITTENT STREAM EAST OF DS&G ARE
NOT SIGNIFICANTLY DEGRADED DUE TO THE LANDFILLS.  ORGANICS WERE NOT DETECTABLE IN EITHER WATER OR
SEDIMENTS.  IN WATER, THE ONLY DETECTABLE METALS ARE IRON, MANGANESE, MAGNESIUM, AND TO A LESSER EXTENT,
BARIUM.  FOR STREAM SEDIMENTS, ANALYTICAL RESULTS FOR METALS ARE SIMILAR TO THE SURFICIAL SOIL METALS
DATA.  IRON AND MANGANESE CONCENTRATIONS ARE PREDOMINANT AND AT THE SAME ORDER OF MAGNITUDE AS THE
SURFICIAL SOILS.  LESSER CONCENTRATIONS OF BARIUM, CHROMIUM, ZINC, LEAD AND COPPER ARE ALSO PRESENT IN
THE SURFICIAL SOILS.  ADDITIONALLY, MERCURY, ARSENIC, SELENIUM AND BERYLLIUM WERE DETECTED AT VERY LOW
CONCENTRATIONS.  THALLIUM, ANTIMONY, CADMIUM AND SILVER WERE NOT DETECTED.  INORGANIC ANALYTICAL RESULTS
FOR SURFACE WATER ARE SUMMARIZED IN TABLE 5.17 AND 5.18.

IN GENERAL, ARMY CREEK IS THE PRIMARY CONCERN IN TERMS OF SURFACE WATER AND STREAM SEDIMENTS.  HOWEVER,
THE IMPACTS OF THE LANDFILLS AND THE RECOVERY WELL DISCHARGES ON ARMY CREEK DO NOT APPEAR SIGNIFICANT AND
DISTINCT TRENDS IN THE SURFACE WATER QUALITY FROM UPSTREAM TO DOWNSTREAM OF THE LANDFILLS ARE NOT
APPARENT.  TO FURTHER EVALUATE THE ENVIRONMENTAL STATUS OF ARMY CREEK, A BIOMONITORING SURVEY OF ARMY
CREEK WAS PERFORMED BY EPA TO EVALUATE THE IMPACTS OF THE LANDFILLS ON THE BIOTA IN THE STREAM.  THE
RESULTS INDICATE THERE IS STRESS ON AQUATIC LIFE IN ARMY CREEK.  THE CREEK WATER, IN GENERAL, HAS BEEN
DEGRADED BELOW NORMAL SURFACE WATER.  HOWEVER, THE ORGANISMS IN THE CREEK ARE STRESSED MORE UPSTREAM OF
THE LANDFILLS.  THAT IS, BOTH THE BENTHIC SURVEY AND THE AQUATIC CHRONIC TOXICITY TEST HAVE SHOWN THAT
THE WATER IN THE ARMY CREEK UPSTREAM OF THE LANDFILLS IS OF POORER QUALITY THAN THE DOWNSTREAM SEGMENT.
SEDIMENT TOXICITY TESTS HAVE DETECTED CHRONIC TOXICITY IN THE POND STATIONS.



ALTHOUGH THE WATER THAT IS PUMPED FROM THE RECOVERY WELLS IS DEGRADED COMPARED TO TYPICAL WELL WATER IN
THE AREA, AND CHRONIC TOXICITY WAS DETECTED IN ARMY POND SEDIMENTS, THE BENTHIC DATA INDICATED NO ADVERSE
EFFECTS TO ARMY CREEK DUE TO THE LANDFILLS OR THE RECOVERY WELLS.  THE ARMY CREEK ENVIRONMENT THOUGH IS
VERY COMPLICATED.  FOR EXAMPLE, THE ARMY CREEK POND HABITAT IS DIFFERENT FROM THE UPSTREAM AND DOWNSTREAM
CREEK SEGMENTS.  THE ARMY CREEK POND IS EUTROPIC AND THE BENTHIC COMMUNITY THERE IS DOMINATED BY
POLLUTION TOLERANT ORGANISMS.  THE POND TENDS TO ACT AS A TREATMENT SYSTEM SO THE QUALITY OF THE POND
EFFLUENT IS BETTER THAN THE POND INFLUENT.  REGARDLESS, THE WATER QUALITY OF THE CREEK, EXTENDING FROM
THE UPSTREAM TO THE DOWNSTREAM STATION, IS ALL DEGRADED.

FURTHER BIOASSAY STUDIES TO CONTINUE TO MONITOR THE SITUATION WILL BE COMPLETED AS A REQUIREMENT OF THE
NATIONAL POLLUTION DISCHARGE ELIMINATION SYSTEM PERMIT ISSUED TO NEW CASTLE COUNTY IN 1987.

GROUNDWATER

ANALYTICAL RESULTS FROM THE GROUNDWATER SAMPLING INDICATE THE QUALITY OF GROUNDWATER IN THE UPPER POTOMAC
HYDROLOGIC ZONE IN THE VICINITY OF DS&G HAS BEEN DEGRADED.  THE DATA INDICATE THAT THE SHALLOWER PORTION
OF THE UPHZ, THE UPPER UPPER POTOMAC, IS OF POORER QUALITY THAN THE DEEPER, LOWER UPPER POTOMAC. 
FURTHER, A DISTINCT PLUME HAS BEEN IDENTIFIED IN THE UPPER UPPER POTOMAC FOR ORGANICS AND METALS WHICH
EMANATES FROM THE DS&G DRUM DISPOSAL AREA SOUTHWESTWARD TOWARD RECOVERY WELLS RW-13, 31, RW-12, 29 AND
28.  THE PREDOMINANT CONTAMINANTS IDENTIFIED IN THIS PLUME ARE BENZENE, TOLUENE, XYLENES, ETHYL BENZENE,
BIS(2-CHLOROETHYL)ETHER, MIBK, MEK, IRON, AND MANGANESE.  INDIVIDUAL PLUMES FOR BENZENE, TOLUENE, AND
XYLENES IN THE UPPER UPHZ ARE SHOWN IN FIGURES 1.5 THROUGH 1.7. CONCENTRATIONS OF THESE COMPOUNDS IN
GROUNDWATER FROM THE LOWER UPPER POTOMAC WERE TOO LOW TO BE CONTOURED.

ORGANIC AND METAL CONTAMINATION WERE DETECTED IN A FEW LOWER UPPER POTOMAC WELLS AT VERY LOW LEVELS.  THE
WELLS THAT HAVE SHOWN ORGANIC CONTAMINATION ARE ALL LOCATED IN THE IMMEDIATE VICINITY OF THE DRUM
DISPOSAL AREA.

ORGANIC AND INORGANIC ANALYTICAL RESULTS FOR GROUNDWATER SAMPLING ARE PRESENTED IN TABLE 5.22 AND 5.23.

THOUGH NOT THE ONLY SOURCE, THE DS&G DRUM DISPOSAL AREA IS APPARENTLY THE MAJOR SOURCE OF ORGANIC
GROUNDWATER CONTAMINATION, IN THE VICINITY OF ARMY CREEK.  INORGANIC CONTAMINATION FROM BOTH DS&G AND
ARMY CREEK LANDFILL IS ALSO EVIDENT, HOWEVER, ORGANICS PREDOMINATE DS&G CONTAMINATION AND INORGANICS SEEM
TO PREDOMINATE ARMY CREEK LANDFILL CONTAMINATION.

AIR

AIR MONITORING INDICATES THAT AMBIENT AIR QUALITY DEGRADATION IS NOT A CONCERN WITH RESPECT TO VOLATILE
ORGANICS IN THE VICINITY OF DS&G DURING NON-DISRUPTIVE ON-SITE ACTIVITIES AND THAT ADVERSE HEALTH EFFECTS
DUE TO GASEOUS EMISSIONS FROM THE DS&G SITE ARE NOT EXPECTED.  NATURAL ATMOSPHERIC DISPERSION AT THE SITE
IS SUFFICIENT TO DECREASE CONCENTRATIONS OF GASES EMITTED FROM THE LANDFILL TO BELOW DETECTABLE AND
HARMFUL LIMITS.  THESE CONCLUSIONS ARE SUPPORTED HISTORICALLY AND BY THE RESULTS OF THE REMEDIAL
INVESTIGATION (ECOLOGY AND ENVIRONMENT, INC., 1982B; NUS CORPORATION, 1983B; AND WESTON, 1986).

AMBIENT, OPEN-AIR, TOTAL VOLATILE ORGANIC CONCENTRATIONS MEASURED DURING THIS INVESTIGATION AT THE DS&G
DRUM DISPOSAL, INERT DISPOSAL, RIDGE, AND GRANTHAM SOUTH AREAS WERE THE SAME AS OFF-SITE BACKGROUND
LEVELS (ABOUT 1 PPM).  MOST AMBIENT OPEN-AIR CONCENTRATIONS MEASURED WHILE DRILLING WERE AT BACKGROUND
LEVELS; A FEW READINGS AT DGC-6 WERE SLIGHTLY ABOVE BACKGROUND LEVELS.  NONE WERE HIGHER THAN 2 PPM.

HIGHER TOTAL VOLATILE ORGANIC CONCENTRATIONS WERE DETECTED DURING DRILLING OPERATIONS IMMEDIATELY UPON
OPENING SOME OF THE SPLIT SPOONS FROM BORINGS DGC-2 THROUGH DGC-9.  THESE HIGHER CONCENTRATIONS, HOWEVER,
REPRESENT DEEP SOIL OR GROUNDWATER QUALITY, NOT AMBIENT AIR QUALITY.

#SSR
D.  SUMMARY OF SITE RISKS

AFTER EVALUATING THE EXTENT OF CONTAMINATION, THE RISKS WERE CHARACTERIZED FOR EACH POTENTIAL OR EXISTENT
EXPOSURE PATHWAY.  SINCE NO SIGNIFICANT AIR OR SURFACE WATER AND SEDIMENT CONTAMINATION WAS DETECTED, IT
WAS DETERMINED NO RISKS WERE POSED BY THESE MEDIA.  THE FOLLOWING THREE AREAS WERE FOUND TO PRESENT
POTENTIAL RISK TO THE PUBLIC HEALTH AND THE ENVIRONMENT.

RISK POSED BY GROUNDWATER INGESTION

GROUNDWATER IN THE UPPER UPPER POTOMAC HYDROLOGIC ZONE IS CONTAMINATED BY LEACHATE EMANATING FROM THE
DRUM DISPOSAL AREA.  GROUNDWATER CONTAMINATION HAS MIGRATED AWAY FROM THE DRUM DISPOSAL AREA; HOWEVER,
THE CURRENT RECOVERY WELL PUMPING SCENARIO PREVENTS DS & G CONTAMINANTS FROM MIGRATING TO ANY KNOWN WATER



SUPPLY SOURCES.

CONSEQUENTLY GROUNDWATER INGESTION RISKS WERE CALCULATED ON THE POTENTIAL EXPOSURE THOUGH DEVELOPMENT OF
DOMESTIC WELLS INSTALLED WITHIN OR ON THE SITE BOUNDARY.

GROUNDWATER FROM DS&G MONITORING WELLS (DGC-02D, DGC-02S, DGC-04, DGC-05 AND DGC-06) IS UNSAFE FOR HUMAN
CONSUMPTION DUE TO CARCINOGENIC AND NON-CARCINOGENIC RISKS WHILE GROUNDWATER FROM ARMY CREEK RECOVERY
WELLS (RW-13, 31, RW-12, AND 29) IS UNSAFE FOR HUMAN CONSUMPTION DUE ONLY TO CARCINOGENIC RISKS. (SEE
TABLE 1 THRU TABLE 4).

RISK POSED BY SOIL INGESTION, INHALATION AND DERMAL CONTACT

ORGANIC AND INORGANIC SURFICIAL SOIL CONTAMINATION WAS DETECTED IN THE RIDGE AND GRANTHAM SOUTH AREAS. 
ONLY PCB'S AND ARSENIC WERE FOUND TO CONSTITUTE A CARCINOGENIC RISK IN SURFICIAL SOILS WHILE LEAD,
ANTIMONY, COPPER, AND BARIUM CONSTITUTE NON-CARCINOGENIC RISK.  BASED ON AVAILABLE DATA, ALL RISK POSED
BY SOIL INGESTION/INHALATION APPEARS LIMITED TO THE RIDGE AREA.  ASSOCIATED RISKS ARE SUMMARIZED IN TABLE
14.

SURFICIAL SOILS CONTAMINATION IN THE DRUM DISPOSAL AREA IS NONEXISTENT DUE TO THE REMOVAL, REGRADING AND
SOIL CAP COMPLETED IN 1984 AT THIS DISPOSAL AREA.

RISKS POSED BY SITE ACCESS

PHYSICAL INJURY RESULTING FROM UNEVEN TERRAIN. INDUSTRIAL SCRAP, PROTRUDING WASTE, ETC. REMAINS A CONCERN
AT THE SITE.  THE SITE IS ACCESSIBLE FROM THE EAST, AND SOUTH.  ALSO, WHILE PUBLIC WATER SUPPLY WELLS
HAVE NOT BEEN COMPROMISED DUE TO GROUNDWATER CONTAMINATION, THE RECOVERY WELL DISCHARGE DOES PRESENT A
DIRECT CONTACT RISK.

#CRH
V.  COMMUNITY RELATIONS HISTORY

THE DS&G LANDFILL IS LOCATED IN A SPARSELY POPULATED AND LIGHTLY INDUSTRIALIZED AREA SOUTH OF THE CITY OF
NEW CASTLE.  ALONG GRANTHAM LANE THERE ARE ABOUT TEN DOMESTIC RESIDENCES, A PRIVATE HEALTH CLUB, SOME
SMALL COMMERCIAL BUSINESSES, THE STATE OF DELAWARE DIVISION OF AIR AND WASTE MANAGEMENT OFFICE AND A
SMALL TAVERN.  THERE ARE OTHER RESIDENCES AND SMALL BUSINESSES SOUTH OF GRANTHAM LANE ALONG ROUTE 9 AND
THE LLANGOLLEN ESTATES HOUSING DEVELOPMENT IS ABOUT A MILE SOUTHWEST OF DS&G.

RESIDENTS WERE INVITED TO 3 PUBLIC MEETINGS INVOLVING THE DELAWARE SAND AND GRAVEL SITE.  ONE PRIOR TO
THE EMERGENCY REMOVAL IN THE SPRING OF 1984, ONE PRIOR TO THE INITIATION OF THE REMEDIAL INVESTIGATION/
FEASIBILITY STUDY IN THE FALL OF 1984 AND ONE ON MARCH 16, 1988 TO SOLICIT COMMENTS ON THE PROPOSED PLAN. 
ATTENDANCE AT THESE MEETINGS HAS BEEN LESS THAN 25 PEOPLE AND NO OUTSTANDING RESISTANCE TO ACTIVITIES AT
THE SITE HAS BEEN BROUGHT TO DNREC OR EPA'S ATTENTION.  A PUBLIC COMMENT PERIOD STARTING FEBRUARY 26,
1988 AND CONTINUING TO APRIL 18, 1988 WAS UTILIZED TO SOLICIT COMMENTS FROM THE PUBLIC REGARDING THE 
PROPOSED PLAN.

THE DNREC HAS ATTEMPTED TO RESPOND TO ALL THE COMMENTS, IN THE RESPONSIVENESS SUMMARY WHICH IS ATTACHED.

#RAO
VI.  REMEDIAL ALTERNATIVE OBJECTIVES

OBJECTIVES IDENTIFIED FOR THIS STUDY INCLUDED THE FOLLOWING;

1)     SELECT A REMEDY THAT IS PROTECTIVE OF HUMAN HEALTH AND ENVIRONMENT.

2)     SELECT A COST EFFECTIVE REMEDY.

3)     SELECT A REMEDY THAT WILL ATTAIN STATE AND FEDERAL APPLICABLE, RELEVANT AND APPROPRIATE
       REQUIREMENTS UPON COMPLETION.

4)     SELECT A REMEDY THAT USES PERMANENT SOLUTIONS AND ALTERNATIVE TECHNOLOGIES TO THE MAXIMUM EXTENT
       PRACTICABLE.

5)     SELECT A REMEDIAL ALTERNATIVE WHICH PREFERS TREATMENT OF THE PRINCIPAL THREAT TO REDUCE MOBILITY,
       TOXICITY AND VOLUME OF THE HAZARDOUS WASTE.

6)     SELECT A REMEDY THAT PROVIDES BEST RESULTS ACROSS ALL EVALUATION CRITERIA.



7)     ENSURE THE CHOSEN GROUNDWATER REMEDIAL ALTERNATIVE IS COMPATIBLE WITH THE SELECTED ARMY CREEK
       LANDFILL GROUNDWATER ALTERNATIVE.

IN APPROACHING THESE GOALS, THE NCP, 40 CFR 300.68 (F), REQUIRES THAT AT LEAST ONE ALTERNATIVE FROM EACH
OF THE FOLLOWING CATEGORIES BE EVALUATED WITHIN THE REQUIREMENTS OF THE FEASIBILITY STUDY GUIDANCE (EPA,
1985).

1)     ALTERNATIVE FOR TREATMENT OR DISPOSAL AT AN OFF-SITE FACILITY;

2)     ALTERNATIVE WHICH ATTAINS APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL PUBLIC HEALTH OR
       ENVIRONMENTAL STANDARDS;

3)     ALTERNATIVE WHICH EXCEEDS APPLICABLE OR RELEVANT AND APPROPRIATE PUBLIC HEALTH OR ENVIRONMENTAL
       STANDARDS;

4)     ALTERNATIVE WHICH DOES NOT ATTAIN APPLICABLE OR RELEVANT AND APPROPRIATE PUBLIC HEALTH OR
       ENVIRONMENTAL STANDARDS BUT WILL REDUCE THE LIKELIHOOD OF PRESENT OR FUTURE THREAT FROM THE
       HAZARDOUS SUBSTANCES;

5)     NO ACTION ALTERNATIVE.

ALTERNATIVES WERE ASSESSED ON HOW ADEQUATELY THEY MET THE ABOVE REFERENCED GOALS AND OBJECTIVES.  THE
ALTERNATIVES WERE ASSESSED USING THE FOLLOWING EIGHT CRITERIA.  THESE CRITERIA WERE DEVELOPED BASED UPON
THE REQUIREMENTS OF SECTION 121 OF CERCLA, AMENDED BY SARA.

1)   OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT ALL ALTERNATIVES WERE ASSESSED FROM A
     STANDPOINT OF WHETHER THEY PROVIDED ADEQUATE PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.

2)   COMPLIANCE WITH APPLICABLE, OR RELEVANT, AND APPROPRIATE REQUIREMENTS (ARAR'S) - ALTERNATIVES WERE
     ASSESSED AS TO WHETHER THEY ATTAINED LEGALLY APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS OF
     OTHER FEDERAL AND STATE ENVIRONMENTAL AND PUBLIC HEALTH LAWS.

3)   LONG-TERM EFFECTIVENESS AND PERMANENCE - ALTERNATIVES WERE ASSESSED FOR THE LONG-TERM EFFECTIVENESS
     AND PERMANENCE THEY AFFORD ALONG WITH THE DEGREE OF CERTAINTY THAT THE REMEDY WILL PROVE SUCCESSFUL.

4)   REDUCTION OF TOXICITY, MOBILITY OR VOLUME - ALTERNATIVES WHICH EMPLOY TREATMENT WERE EVALUATED FOR
     THEIR REDUCTION OF TOXICITY, MOBILITY OR VOLUME.

5)   SHORT TERM EFFECTIVENESS - ALTERNATIVES WERE ASSESSED ON HOW EFFECTIVE THEY WERE ON A SHORT TERM
     BASIS.

6)   IMPLEMENTABILITY - ALTERNATIVES WERE ASSESSED ON THE TECHNICAL AND ADMINISTRATIVE CONSIDERATIONS OF
     ACTUALLY IMPLEMENTING THE ALTERNATIVE.

7)   COMMUNITY ACCEPTANCE - ALTERNATIVES WERE ASSESSED ON PREDICTED COMMUNITY ATTITUDES AND ACTUAL
     RESPONSES TOWARD THE ALTERNATIVES.

8)   COST - ALTERNATIVES WERE ALSO ASSESSED ON VARIOUS TYPES OF COSTS TO BE INCURRED WITH EACH
     ALTERNATIVE.

ALTERNATIVES REACHING THE DETAILED EVALUATION ARE LISTED IN TABLE 6 BELOW PER DISPOSAL AREAS AND
GROUNDWATER PLUME MANAGEMENT.

#AE
VII. ALTERNATIVE EVALUATION

A.   SOURCE CONTROL

DRUM DISPOSAL AREA AND RIDGE AREA

ALTERNATIVE 1. - NO ACTION - THE REASON FOR EVALUATING A NO ACTION ALTERNATIVE IS TO PROVIDE A BASIS FOR
COMPARISON OF EXISTING CONDITIONS WITH OTHER PROPOSED REMEDIAL ALTERNATIVES.  THE NO ACTION ALTERNATIVE
FOR THE DRUM DISPOSAL AREA AND RIDGE AREA WOULD RESULT IN NO ADDITIONAL REMEDIATION IN THESE AREAS.

THE DRUM DISPOSAL AREA IS THE PRIMARY SOURCE OF GROUNDWATER CONTAMINATION AND THE RIDGE AREA IS THE
PRIMARY SOURCE OF SOIL CONTAMINATION ON THE SITE.  GROUNDWATER CONTAMINATION EMANATING FROM THE DRUM



DISPOSAL AREA HAS NOT HAD A DIRECT IMPACT ON THE PRODUCTION WELLS IN ARTESIAN WATER COMPANY WELLFIELD
(PRESENT RECEPTORS); HOWEVER, CONTAMINANTS IN THE UPPER UPPER POTOMAC GROUNDWATER AQUIFER HAVE BEEN
DETECTED ABOVE ACCEPTABLE LEVELS (MCL'S OR 10-6 RISK LEVELS AT THE SITE BOUNDARY.)  SURFICIAL SOIL
CONTAMINATION IN THE RIDGE AREA HAS ALSO BEEN DETERMINED TO PRESENT A DIRECT CONTACT RISK.

BY LEAVING THE WASTES IN PLACE, COMPLIANCE WITH MCL'S AT THE SITE BOUNDARY (ASSUMING GROUNDWATER
CONTAMINANT RECOVERY SYSTEM CONTINUES.) IS ESTIMATED TO BE OVER 30 YEARS.  ALSO IF WASTES ARE NOT REMOVED
OR TREATED CONTAMINATED SURFICIAL SOILS WOULD CONTINUE TO PRESENT A DIRECT CONTACT RISK.

THE NO ACTION ALTERNATIVE WOULD NOT REDUCE VOLUME, TOXICITY OR MOBILITY OF THE WASTES LOCATED IN THE DRUM
DISPOSAL AND RIDGE AREA.

OVER THE SHORT-TERM THE EFFECTIVENESS OF THE NO ACTION ALTERNATIVE IS OBVIOUSLY POOR.  NO REDUCTION OF
THE POTENTIAL GROUNDWATER INGESTION RISK OR THE SURFICIAL SOIL DIRECT CONTACT RISK WOULD OCCUR.  OVER THE
LONG-TERM THE POTENTIAL GROUNDWATER INGESTION RISK MAY BE REDUCED AFTER AN ADDITIONAL 30 YEARS OF
OPERATING THE GROUNDWATER CONTAMINANT RECOVERY SYSTEM.

NO COST WOULD BE INCURRED WITH THIS SOURCE CONTROL REMEDY.  COMMUNITY ACCEPTANCE OF THE ALTERNATIVE WOULD
MORE THAN LIKELY BE NEGATIVE SINCE THE ALTERNATIVE PRESENTS NO IMPROVEMENT OVER PRESENT SITE CONDITIONS.

ALTERNATIVE 2. - REMOVAL AND OFF-SITE DISPOSAL - THIS ALTERNATIVE INVOLVES WASTE CHARACTERIZATION IN BOTH
AREAS AND EXCAVATION OF THE WASTE AND CONTAMINATED SOILS IN THE DRUM DISPOSAL AREA AND CONTAMINATED
SURFICIAL SOILS FROM THE RIDGE AREA.  NO TREATMENT OF WASTES AND SOILS WOULD OCCUR WITH THIS ALTERNATIVE. 
WASTES AND CONTAMINATED SOILS WOULD BE TRANSPORTED TO AN OFF-SITE LAND DISPOSAL FACILITY.

THIS ALTERNATIVE WOULD BE REQUIRED TO MEET RESOURCE CONSERVATION AND RECOVERY ACT TRANSPORTATION AND
DISPOSAL REQUIREMENTS.  LAND DISPOSAL RESTRICTIONS UNDER SUBTITLE C OF RCRA ARE EXPECTED TO NEGATIVELY
AFFECT THIS ALTERNATIVE.  AFTER NOVEMBER OF 1988, IT WILL BE DIFFICULT TO COMPLY WITH LAND DISPOSAL
RESTRICTIONS OF THE WASTES AND CONTAMINATED SOILS UNLESS TREATMENT IS UTILIZED PRIOR TO DISPOSAL.

THIS ALTERNATIVE INVOLVES HANDLING APPROXIMATELY 36,000 TONS OF WASTES AND CONTAMINATED SOILS THAT HAVE
BEEN ON-SITE AND COMPACTING FOR SEVERAL YEARS.  DISTURBING THESE MATERIALS WILL LIKELY CAUSE BULKING, AN
INCREASE IN VOLUME.  REMOVAL AND DISPOSAL WITHOUT TREATMENT DO NOTHING TO REDUCE THE WASTE'S TOXICITY. 
LIKEWISE, NOTHING WOULD BE DONE TO DECREASE THE WASTE'S MOBILITY WHILE ON-SITE; INSTEAD, THE WASTE WOULD
BE REMOVED FROM THE SITE ALTOGETHER.

THE SHORT-TERM EFFECTIVENESS IS ONLY FAIR.  WHILE THE REMEDY WORKS TO REDUCE THE RISKS, THE COMMUNITY
AND, ESPECIALLY, THE WORKERS FACE INCREASED EXPOSURE RISKS DURING WASTE REMOVAL, CHARACTERIZATION,
TRANSPORTATION, AND REDISPOSAL.  THIS INCREASED EXPOSURE PERIOD, HOWEVER, IS SHORT-LIVED.  ONCE THE WASTE
HAS BEEN REMOVED AND REDISPOSED OFF-SITE, THERE IS MINIMAL POTENTIAL OF FUTURE RELEASES.  THE LONG-TERM
EFFECTIVENESS, THUS, WOULD BE GOOD, AND SINCE THE WASTES ARE ACTUALLY REMOVED FROM THE SITE, THE SOLUTION
OFFERS A HIGH DEGREE OF PERMANENCE RELATIVE TO ON-SITE CONDITIONS.

IMPLEMENTATION OF THIS ALTERNATIVE WOULD BE TECHNOLOGICALLY AND OPERATIONALLY STRAIGHTFORWARD. 
TRANSPORTATION PERMITS AND OFF-SITE DISPOSAL ARRANGEMENTS WOULD BE NECESSARY.  EXCAVATION EQUIPMENT AND
OPERATORS COULD BE ARRANGED FOR BY THE TIME OFF-SITE ACTION PERMITTING WOULD BE COMPLETE.  NO MAJOR
CONSTRUCTION WOULD BE NECESSARY TO IMPLEMENT THIS ALTERNATIVE.  OVERALL, ITS IMPLEMENTABILTY IS GOOD.

PROPOSING A REMOVAL AND OFF-SITE DISPOSAL ACTION FOR THE DRUM DISPOSAL AREA AND THE RIDGE AREA WOULD
RESULT IN MIXED COMMUNITY REACTION. THOUGH RESIDENTS WOULD REACT ADVERSELY TO THE TRANSPORTATION OF
HAZARDOUS WASTES THROUGH THEIR COMMUNITIES, THEY WOULD SUPPORT THE TOTAL REMOVAL OF THE WASTES FROM THEIR
AREA.  OVERALL COMMUNITY ACCEPTANCE, THEN, SHOULD TO GOOD.

COSTS FOR THIS ALTERNATIVE FOR THE DRUM DISPOSAL AREA AND FOR THE RIDGE AREA TOTAL APPROXIMATELY
$20,250,000.  WASTE CHARACTERIZATION AND EXCAVATION FOR THE DRUM DISPOSAL AREA AND THE RIDGE AREA IS
ESTIMATED AT $3,250,000.  OFF-SITE DISPOSAL OF THE EXCAVATED WASTE IS ESTIMATED AT APPROXIMATELY
$17.000.000.  NO OPERATION AND MAINTENANCE COSTS WOULD BE INVOLVED WITH THIS SOURCE CONTROL ALTERNATIVE. 
THIS ALTERNATIVE IS MOST EXPENSIVE OF THE FOUR SOURCE CONTROL ALTERNATIVES EVALUATED FOR THE DRUM
DISPOSAL AND RIDGE AREA.

ALTERNATIVE 3 - REMOVAL, ON-SITE INCINERATION - UNDER THIS ALTERNATIVE WASTES WOULD BE REMOVED FROM THE
RIDGE AND DRUM DISPOSAL AREA AS IN ALTERNATIVE 2.  TREATMENT OF WASTES AND CONTAMINATED SOILS WOULD OCCUR
VIA ON-SITE INCINERATION.  SOILS AND WASTE IN THE DRUM DISPOSAL AREA WOULD BE EXCAVATED TO A LEVEL WHERE
THE LEACHATE EMANATING FROM THEM TO THE GROUNDWATER NO LONGER POSES AN UNACCEPTABLE LONG-TERM
CARCINOGENIC RISK.  THESE LEVELS HAVE BEEN CALCULATED AND ARE PRESENTED IN TABLE 7, COLUMN IV.



SURFICIAL SOILS AND WASTE IN THE RIDGE AREA WOULD BE EXCAVATED TO APPROXIMATELY 5 FEET IN DEPTH TO ENSURE
NO RESIDUAL CONTAMINATION.

INCINERATION OF THE MATERIAL, APPROXIMATELY 36,000 TONS, WOULD BE CONDUCTED WITH A MOBILE INCINERATOR. 
THE MOST APPROPRIATE TYPE OF INCINERATOR WOULD BE DETERMINED DURING THE REMEDIAL DESIGN.  THE ESTIMATED
TIME FRAME FOR INCINERATION IS 3 TO 5 YEARS.  ALL EMISSIONS FROM THE INCINERATION OPERATION WOULD MEET
AIR POLLUTION CONTROL REGULATIONS AS WELL AS RCRA REGULATIONS.  RESIDUAL ASH, WOULD BE SAMPLED TO
DETERMINE REMAINING CONSTITUENTS FOLLOWED BY APPROPRIATE DISPOSAL OF ASH.

WHILE PERMITS ARE NOT REQUIRED FOR ON-SITE REMEDIAL ACTIONS AT SUPERFUND SITES, ANY ACTION MUST MEET THE
SUBSTANTIVE TECHNICAL REQUIREMENTS OF THE PERMIT PROCESS.  THE INCINERATION UNIT WOULD COMPLY WITH ALL
THE APPLICABLE REQUIREMENTS OF 40 CFR PART 264 SUBPART 0 OF RCRA, AND ALSO AIR QUALITY CONTROL
REGULATIONS.

THIS ALTERNATIVE IN CONJUNCTION WITH CONTINUED OPERATION OF THE GROUNDWATER CONTAMINANT RECOVERY SYSTEM
WOULD ASSIST IN MEETING MCL'S AT THE SITE BOUNDARY.  THE ESTIMATED TIME FRAME FOR REACHING ACCEPTABLE
LEVELS OF CONTAMINANTS IN GROUNDWATER IS LESS THAN TEN YEARS AFTER REMOVAL

WHILE THIS REMEDY EVENTUALLY REDUCES THE RISKS TO THE PUBLIC, THE SHORT-TERM EFFECTIVENESS IS ONLY FAIR. 
THE COMMUNITY AND THE WORKERS FACE INCREASED EXPOSURE RISKS, WHILE ON-SITE; HOWEVER, THESE RISKS WOULD BE
MITIGATED THROUGH PROPER HEALTH AND SAFETY PROGRAMS AND SITE ACCESS RESTRICTIONS.

ONCE THE WASTES HAVE BEEN INCINERATED, THE RESIDUAL RISK AND THE POTENTIAL OF FUTURE RELEASES INCLUDE
ONLY THOSE RELATED TO THE ASH FROM THE INCINERATION PROCESS.  OPERATION AND MAINTENANCE OF THE
INCINERATOR WOULD CONTINUE AS LONG AS IT IS IN USE, BUT WITH PROPER TRAINING AND HEALTH AND SAFETY
PROGRAMS, ASSOCIATED RISK WOULD BE MINIMIZED. OVERALL, THE LONG-TERM EFFECTIVENESS OF THIS PACKAGE WOULD
BE GOOD.

THE PERMANENCE OF THIS REMEDY WOULD BE GOOD TO EXCELLENT.  ALL THE WASTES FROM THE RIDGE AREA AND THE
DRUM DISPOSAL AREA WOULD BE FED TO THE INCINERATOR AND MOST WOULD BE DESTROYED.  ONLY RESIDUAL ASH WOULD
NEED TO BE DISPOSED OF ON OR OFF-SITE AND SINCE CONTAMINANT CONTENT WOULD BE LOW, POST-DISPOSAL
MANAGEMENT WOULD BE MINIMAL.

INCINERATION IS TECHNOLOGICALLY DEVELOPED AND RELIABLE.  INCINERATORS AND STORAGE BUILDINGS ARE AVAILABLE
FROM SEVERAL MANUFACTURERS, AND BOTH COULD BE CONSTRUCTED WITHIN 6 MONTHS.  EXCAVATION EQUIPMENT AND
OPERATORS WOULD ALSO BE READILY AVAILABLE.  NECESSARY STORAGE AND DISPOSAL FACILITIES WOULD BE ON-SITE,
SO THERE WOULD BE NO AVAILABILITY PROBLEMS AND NO PERMIT APPLICATIONS.  ALL THESE FACTORS AFFECT THE
IMPLEMENTABILITY OF THIS REMEDY.  IN GENERAL, THE IMPLEMENTABILITY OF THIS REMEDIAL PACKAGE WOULD BE
GOOD.

THE NEIGHBORING COMMUNITIES WOULD PROBABLY VIEW THE EXTENSIVE MANAGEMENT OF HAZARDOUS WASTES AS A HAZARD. 
THE CONSTRUCTION AND OPERATION OF AN INCINERATOR CLOSE TO THEIR HOMES WOULD ALSO LIKELY GENERATE AN
ADVERSE REACTION.  THEREFORE, COMMUNITY ACCEPTANCE OF THIS PLAN IS CONSIDERED MARGINAL.

COST ESTIMATES FOR THIS ALTERNATIVE FOR THE RIDGE AREA TOTAL $18,250,000.  WASTE CHARACTERIZATION AND
REMOVAL FOR THE DRUM DISPOSAL AREA AND FOR THE RIDGE AREA IS ESTIMATED AT $3,250,000.  ON-SITE
INCINERATION OF 36,000 TONS OF WASTE AND CONTAMINATED SOIL WITH A MOBILE INCINERATOR AND DISPOSAL OF
RESIDUAL ASH IS ESTIMATED AT $15,000,000. NO OPERATION AND MAINTENANCE COSTS WOULD OCCUR WITH THIS SOURCE
CONTROL ALTERNATIVE.  THIS ALTERNATIVE IS THE LEAST EXPENSIVE OF THE FOUR SOURCE CONTROL ALTERNATIVES
EVALUATED FOR THE DRUM DISPOSAL AND RIDGE AREA.

ALTERNATIVE 4 - REMOVAL-ON-SITE INCINERATION AND BIORECLAMATION OF SOILS.  THIS ALTERNATIVE IS SIMILAR TO
ALTERNATIVE 3, HOWEVER, ADDITIONAL TREATMENT IN THE DRUM DISPOSAL AREA WOULD OCCUR TO ENSURE NO REMAINING
SOIL CONTAMINATION WOULD CONTRIBUTE TO GROUNDWATER CONTAMINATION.  TREATMENT OF SOIL WOULD BE THROUGH
BIORECLAMATION OF SOILS USING MICROORGANISMS TO BIODEGRADE ORGANIC CONTAMINANTS.

THIS ALTERNATIVE IS THE SAME AS THE PREVIOUS PACKAGE WITH THE ADDITION OF BIORECLAMATION OF SOILS.  ALL
OF THE CRITERIA THAT WERE MET BY ALTERNATIVE 3 ARE MET OR EXCEEDED BY THIS ALTERNATIVE.  SPECIFICALLY,
SOILS WOULD BE TREATED BEYOND THE ACCEPTABLE LEVELS LISTED IN TABLE 15. WITH THE ADDITION OF
BIORECLAMATION, THE LONG-TERM EFFECTIVENESS RANKS GOOD.  BIORECLAMATION TREATS ANY CONTAMINATED MATERIAL
MISSED IN REMOVAL OPERATIONS, THEREFORE ASSISTING THE GROUNDWATER CONTAMINANT RECOVERY SYSTEM IN MEETING
MCL'S AT THE SITE BOUNDARY.  THE INSURANCE PROVIDED BY THE BIORECLAMATION ALSO UPGRADES THE PROBABLE
COMPLIANCE WITH ARAR'S TO EXCELLENT.  THE IMPLEMENTABILITY OF THIS ALTERNATIVE IS BELIEVED TO BE GOOD. 
PRIOR TO IMPLEMENTATION OF BIORECLAMATION OF DS& G, LAB STUDIES ARE NECESSARY TO DETERMINE OPTIMAL
CONDITIONS NEEDED. ALSO SITE SPECIFIC STUDIES WOULD BE NECESSARY TO ACCURATELY PREDICT THE TREATABILITY
OF SPECIFIC CONTAMINANTS, SUBSTRATE REMOVAL RATES, AND OVERALL EFFECTIVENESS AND PERFORMANCE.  IT IS
ESTIMATED THAT THE PROCESS WOULD BE EFFECTIVE IN REDUCING RESIDUAL CONTAMINANTS IN THE SOIL AFTER REMOVAL



HAS OCCURRED.

LIKE THE PACKAGE WITHOUT BIORECLAMATION, IT IS BELIEVED THIS PACKAGE WOULD REDUCE THE VOLUME, TOXICITY
AND MOBILITY OF THE CONTAMINATED SOILS IN THE DRUM DISPOSAL AREA.  THE COST ESTIMATE FOR THIS REMEDY IS
HIGHER THAN THAT OF THE PREVIOUS ALTERNATIVE TO REFLECT BIORECLAMATION COSTS. THE ESTIMATE IS
$19,985,400.  WASTE CHARACTERIZATION AND REMOVAL FOR THE DRUM DISPOSAL AREA AND FOR THE RIDGE AREA IS
ESTIMATED AT 3,250,000. INCINERATION AND DISPOSAL OF RESIDUAL ASH IS ESTIMATED AT $15,000,000.

ADDITIONAL BIORECLAMATION OF CONTAMINATED SOIL, REMAINING AFTER REMOVAL, IS ESTIMATED AT $1,735,400. 
THIS ALTERNATIVE IS MORE EXPENSIVE THAN ALTERNATIVE 3 REMOVAL AND ON-SITE INCINERATION; HOWEVER IT IS
LESS EXPENSIVE THAN ALTERNATIVE 2 REMOVAL AND OFF-SITE DISPOSAL.

INERT DISPOSAL AREA

ALTERNATIVE 1. - NO ACTION - THE REASON FOR PRESENTING A NO ACTION ALTERNATIVE IS TO PROVIDE A BASIS FOR
COMPARISON OF EXISTING CONDITIONS WITH OTHER PROPOSED REMEDIAL ALTERNATIVES.  THE NO-ACTION ALTERNATIVES
FOR THE INERT DISPOSAL AREA WOULD RESULT IN NO REMEDIAL ACTION IN THIS DISPOSAL AREA.

THIS ALTERNATIVE WOULD NOT MEET THE ARAR'S FOR THIS AREA COVERED UNDER 40 CFR 264 RCRA SUBTITLE D AND
DELAWARE SOLID WASTE REGULATIONS 7 DELAWARE CODE, CHAPTER 60, FOR PROPER CLOSURE OF A SOLID WASTE
LANDFILL.

SINCE THIS AREA CONTRIBUTES LITTLE TO NO CONTAMINATION PROBLEM AT THE SITE, THE ONLY SHORT-TERM AND
LONG-TERM RISK IS THE EXISTING RISK OF PHYSICAL INJURY FROM SURFACE DEBRIS AND INERT WASTES.  ALSO OVER
THE LONG-TERM, THE EXISTING INERT WASTE PILES WILL CONTINUE TO ATTRACT ILLEGAL DUMPING AT THE SITE.

NO COSTS WOULD BE INCURRED WITH THE NO ACTION ALTERNATIVE.

THE NO ACTION ALTERNATIVE AT THE INERT AREA WOULD NOT CHANGE THE APPEARANCE OF THE SITE AND THEREFORE
WOULD NOT BE FAVORED BY THE PUBLIC.

ALTERNATIVE 2. - SURFACE DEBRIS REMOVAL AND CAPPING - THIS ALTERNATIVE INVOLVES REMOVING SURFACE DEBRIS
(I.E., TRUCKS, WOOD DEBRIS, TRASH) FROM THE SURFACE, REGRADE AND APPLY A SURFACE CAP AS PER DNREC SOLID
WASTE REGULATIONS.  THIS ALTERNATIVE WOULD MEET THE ARAR'S (RCRA SUBTITLE D AND DNREC SOLID WASTE
REGULATIONS) FOR THIS AREA.

REDUCTION OF TOXICITY AND MOBILITY OF THE WASTE IS NOT A MAJOR CONCERN AT THIS AREA ON SITE SINCE THERE
IS NOT ANY APPARENT CONTRIBUTION TO SITE CONTAMINATION FROM THIS AREA.  REDUCTION OF VOLUME OF SOLID
WASTE WOULD NOT OCCUR WITH THIS ALTERNATIVE.

THE SHORT TERM EFFECTIVENESS OF THIS ALTERNATIVE WOULD BE ELIMINATION OF THE PHYSICAL INJURY RISK THIS
AREA POSES.  OVER THE LONG-TERM THIS ALTERNATIVE WOULD REDUCE THE CONTINUED ILLEGAL DUMPING AT THE SITE.

SURFACE CLEANUP PROCEDURES AND CAPPING ARE WELL DEVELOPED, RELIABLE, AND AVAILABLE TECHNOLOGIES.  BECAUSE
WASTES TO BE DISPOSED OFF SITE ARE NOT HAZARDOUS, THERE WOULD BE NO PROBLEM ARRANGING FOR A DISPOSAL
FACILITY TO ACCEPT THE WASTES.  CLEANUP AND CAPPING WOULD BE COMPLETED IN A YEAR, AND BENEFICIAL RESULTS
WOULD BE IMMEDIATE.  COMMUNITY ACCEPTANCE OF THIS ALTERNATIVE IS HIGHLY FAVORABLE.  THE COMMUNITY WOULD
FAVOR AN IMPROVEMENT IN THE APPEARANCE OF THE LANDFILL AND ALSO A REDUCTION OF ILLEGAL DUMPING IN THE
AREA.

THE COST OF THIS ALTERNATIVE IS ESTIMATED AT $1,161,000 FOR CAPPING THE INERT AREA.

GRANTHAM SOUTH

ALTERNATIVE 1. - NO ACTION - THE REASON FOR PRESENTING A NO ACTION ALTERNATIVE IS TO PROVIDE A BASIS FOR
COMPARISON OF EXISTING CONDITIONS WITH OTHER PROPOSED REMEDIAL ALTERNATIVES.  THE NO ACTION ALTERNATIVE
IN THE GRANTHAM SOUTH AREA WOULD RESULT IN NO REMEDIAL ACTION IN THIS. DISPOSAL AREA.  THE NO ACTION
ALTERNATIVE DOES NOT MEET CLOSURE REQUIREMENTS UNDER FEDERAL AND STATE RCRA REQUIREMENTS.  SINCE IT IS
BELIEVED HAZARDOUS WASTES MAY BE DISTRIBUTED RANDOMLY THROUGHOUT THE BASICALLY INERT WASTE, THE CLOSURE
REQUIREMENT UNDER HAZARDOUS WASTE REGULATIONS SHOULD BE MET.  NO OTHER REGULATIONS ARE APPLICABLE,
RELEVANT AND/OR APPROPRIATE FOR THIS AREA.

THE NO ACTION ALTERNATIVE WOULD NOT REDUCE VOLUME, OR TOXICITY.  SINCE THE GRANTHAM SOUTH AREA IS
VIRTUALLY DEWATERED, THE MOBILITY OF CONTAMINANTS IS LOW AND THE CONTRIBUTION TO GROUNDWATER
CONTAMINATION FROM THIS AREA IS BELIEVED TO BE MINIMAL.



THE POTENTIAL DIRECT CONTACT RISK IN THIS AREA WOULD NOT BE REDUCED IN THE SHORT OR LONG TERM WITH THIS
ALTERNATIVE.

NO COST WOULD BE INCURRED WITH THIS ALTERNATIVE.  COMMUNITY ACCEPTANCE OF THIS ALTERNATIVE WOULD NOT BE
FAVORABLE SINCE WASTES WOULD CONTINUE TO BE EXPOSED AND A DIRECT CONTACT RISK WOULD STILL EXIST.

ALTERNATIVE 2. - CAPPING - UNDER THIS ALTERNATIVE, THE SURFACE WOULD BE REGRADED AND CAPPED.  THE CAP
WOULD COMPLY WITH RESOURCE CONSERVATION AND RECOVERY ACT CLOSURE REQUIREMENTS, 40 CFR 264 RCRA SUBTITLE
C.

CAPPING THIS AREA WOULD ADHERE TO RCRA CLOSURE REQUIREMENTS.  NO OTHER REGULATIONS ARE APPLICABLE,
RELEVANT AND/OR APPROPRIATE FOR THIS AREA. THIS ACTION WOULD NOT REDUCE THE VOLUME AND TOXICITY OF WASTES
IN THIS AREA; HOWEVER THE POTENTIAL MOBILITY OF THE CONTAMINANTS WOULD BE REDUCED.

CAPPING THIS AREA WOULD REDUCE THE DIRECT CONTACT RISK ASSOCIATED WITH THIS ALTERNATIVE.  CAPPING OF THE
AREA WOULD BE COMPLETED IN FOUR MONTHS.  THE LONG-TERM EFFECTIVENESS OF THIS REMEDY WOULD BE GOOD.
POTENTIAL LEACHATE GENERATION IN THIS AREA WOULD BE PREVENTED IN THE LONG-TERM.

SINCE CAPPING IS A WELL DEVELOPED, RELIABLE AND AVAILABLE TECHNOLOGY, THE IMPLEMENTABILITY OF THIS
ALTERNATIVE IS GOOD.

SINCE THE ALTERNATIVE WOULD ALLEVIATE BOTH RISKS PRESENTED IN THIS AREA, IT IS BELIEVED THE COMMUNITY
WOULD ACCEPT THIS ALTERNATIVE.

THE COST ESTIMATED FOR CAPPING THE GRANTHAM SOUTH AREA IS $830,000.

B.   GROUNDWATER PLUME MANAGEMENT

GROUNDWATER CONTAMINATION PLUME

ALTERNATIVE 1. - STATUS QUO - NO FURTHER ACTION.  THIS ALTERNATIVE INVOLVES CONTINUING THE GROUNDWATER
RECOVERY SYSTEM SPECIFICALLY WELLS RW 13, WELL 31, RW12, WELL 29, AND WELL 28, UNTIL ACCEPTABLE RISK
LEVELS ARE MET AT MONITORING WELLS NEAR THE SITE BOUNDARY.  THE ACCEPTABLE RISK LEVELS FOR DESIGNATED
CONTAMINANTS DETECTED IN MONITORING OF RECOVERY WELLS ARE LISTED IN TABLE 7 COLUMN 1.  DISCHARGE TO ARMY
CREEK OF RECOVERED CONTAMINATED GROUNDWATER WOULD CONTINUE.  THIS ALTERNATIVE WOULD CONTINUE TO
EFFECTIVELY RECOVER CONTAMINATED GROUNDWATER FROM THE DRUM DISPOSAL AREA AT DELAWARE SAND & GRAVEL.

FEDERAL AND STATE ARAR'S FOR THIS ALTERNATIVE INCLUDE SAFE DRINKING WATER ACT, SDWA 42 USC 300, (MCL'S OR
10.6 RISK LEVELS FOR GROUNDWATER) NATIONAL POLLUTION DISCHARGE ELIMINATION SYSTEM, CWA 40 CFR 122.  THIS
ALTERNATIVE WOULD ASSIST IN MEETING REQUIREMENTS OF SDWA (I.E., MCL'S) AT OR NEAR THE SITE BOUNDARY.  IT
HAS BEEN DETERMINED HOWEVER THAT DIRECT DISCHARGE OF RECOVERY WELL GROUNDWATER WOULD NOT MEET THE NPDES
REQUIREMENTS.

THIS ALTERNATIVE DOES EFFECT A CHANGE IN THE MOBILITY OF CONTAMINATED GROUNDWATER; HOWEVER, THE VOLUME
AND TOXICITY IS NOT REDUCED.

OVER THE SHORT-TERM THIS ALTERNATIVE DOES NOT REDUCE EXPOSURE RISK AT THE RECOVERY WELL DISCHARGE POINT
OR ELIMINATE ANY POTENTIAL ARMY CREEK WATER QUALITY DEGRADATION.

THIS ALTERNATIVE IS IMPLEMENTABLE.  IT WAS INITIALLY IMPLEMENTED IN 1974 BY NEW CASTLE COUNTY WITH
ALTERATIONS FOR BETTER CONTAMINANT RECOVERY IN 1979.

COMMUNITY ACCEPTANCE IS FAIR SINCE THE RECOVERY WELL SYSTEM DOES AND WILL CONTINUE TO PROTECT WATER
SUPPLY WELLS FROM CONTAMINATION EMANATING FROM DS&G.

THE COST OF THIS ALTERNATIVE IS ESTIMATED AT $1,081,000.  INSTALLATION OF THE 5 RECOVERY WELL SYSTEM IS
ESTIMATED AT $322,130.  OPERATION AND MAINTENANCE OF THE RECOVERY WELLS FOR AN ESTIMATED 10 YEARS IS
$759,613. OPERATION AND MAINTENANCE INCLUDES QUARTERLY SAMPLING OF AT LEAST 10 MONITORING WELLS.

ALTERNATIVE 2. - STATUS QUO - PLUS TREATMENT.  THIS ALTERNATIVE INCLUDES ALTERNATIVE 1 AND TREATMENT OF
THE RECOVERY WELL GROUNDWATER BEFORE DISCHARGE TO ARMY CREEK.

THE TYPE OF TREATMENT REQUIRED WOULD BE DETERMINED BY THE ARMY CREEK SECOND OPERABLE UNIT RECORD OF
DECISION AND THE REGULATIONS ON NATIONAL POLLUTION DISCHARGE ELIMINATIONS.



THIS ALTERNATIVE HAS THE SAME ARAR'S AS THE ALTERNATIVE 1; HOWEVER, THIS ALTERNATIVE WOULD MEET ALL THOSE
REQUIREMENTS OF SDWA AND NPDES. REDUCTION OF VOLUME, TOXICITY AND MOBILITY OF CONTAMINATED GROUNDWATER
WOULD OCCUR, SINCE TREATMENT OF GROUNDWATER WOULD BE COMPLETED UNDER THIS ALTERNATIVE.

REDUCTION OF RISK AT THE RECOVERY WELL DISCHARGE POINT OR THE POTENTIAL RISK TO ARMY CREEK WOULD BE
ELIMINATED SHORTLY AFTER IMPLEMENTATION OF THE ALTERNATIVE.  OVER THE LONG-TERM (LESS THAN 10 YEARS AFTER
SOURCE REMOVAL) THIS ALTERNATIVE WOULD BE SUCCESSFUL IN RESTORING THE AQUIFER TO ACCEPTABLE GROUNDWATER
INGESTION LEVELS AND ALSO IN RESTORING ARMY CREEK.

THE PERMANENCE OF THE REMEDY IN RESTORING AFFECTED AREAS IS GOOD. SLUDGES FROM TREATMENT OF GROUNDWATER
WOULD BE HANDLED IN AN APPROPRIATE MANNER.

IMPLEMENTABILITY OF THE RECOVERY WELL SYSTEM IS TECHNICAL FEASIBLE AS WELL AS CONSTRUCTION AND
MAINTENANCE OF THE TREATMENT FACILITY.

COMMUNITY ACCEPTANCE OF THIS ALTERNATIVE WOULD BE FAVORABLE SINCE IT WOULD REDUCE ANY POTENTIAL FOR ARMY
CREEK DEGRADATION AND ELIMINATE DIRECT EXPOSURE RISKS.

THE TOTAL COST FOR THIS ALTERNATIVE IS $4,753,000.  INSTALLATION OF THE RECOVERY WELL SYSTEM AND
TREATMENT PLANT IS ESTIMATED AT $1,418,948. OPERATION AND MAINTENANCE FOR AN ESTIMATED TEN YEARS IS
APPROXIMATELY $3,334,501.  OPERATION AND MAINTENANCE INCLUDES QUARTERLY SAMPLING OF AT LEAST 10
MONITORING WELLS.  THIS ALTERNATIVE IS MUCH HIGHER THAN OTHER GROUNDWATER PLUME MIGRATION MANAGEMENT
ALTERNATIVES; HOWEVER IT WOULD MEET ALL ARAR'S AND BE PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT.

ALTERNATIVE 3. - CEASE PRESENT RECOVERY WELL SYSTEM. - THIS ALTERNATIVE WOULD RESULT IN NO ACTION FOR
REMEDIATING THE GROUNDWATER CONTAMINATION PLUME.  THIS ALTERNATIVE IS INCLUDED FOR COMPARISON WITH OTHER
ALTERNATIVES.

THIS ALTERNATIVE WOULD NOT MEET THE RELEVANT AND APPROPRIATE REQUIREMENTS OF MEETING MCL'S OR 10-6 RISK
LEVELS AT THE SITE BOUNDARY.

NO REDUCTION OF VOLUME, TOXICITY AND MOBILITY OF CONTAMINATED GROUNDWATER WOULD EXIST WITH THIS
ALTERNATIVE.

OVER THE SHORT-TERM ELIMINATING THE GROUNDWATER RECOVERY WELL SYSTEM WOULD STILL BE PROTECTIVE OF PUBLIC
HEALTH AT THE PRESENT DAY RECEPTOR; HOWEVER POTENTIAL GROUNDWATER USERS ON OR NEAR THE SITE MAY NOT BE
PROTECTED OVER THE LONG-TERM.  ALSO, MODEL SIMULATIONS SHOW CONTAMINATED WATER MAY REACH ARMY CREEK AS
BASE FLOW AFTER THE CESSATION OF RECOVERY WELLS.

COMMUNITY ACCEPTANCE OF THIS ALTERNATIVE WOULD BE UNFAVORABLE SINCE THE CESSATION OF THE RECOVERY WELL
SYSTEM MAY NOT BE PROTECTIVE OF PUBLIC HEALTH AND THE ENVIRONMENT.  NO MAJOR COSTS WOULD BE INCURRED WITH
THIS ALTERNATIVE.

A QUALITATIVE EVALUATION OF REMEDIAL ACTION ALTERNATIVES AS PER CRITERIA LISTED IN ALTERNATIVE OBJECTIVES
SECTION ARE PRESENTED IN TABLE 8.

#DSC
VIII.  DOCUMENTATION OF SIGNIFICANT CHANGES

NO SIGNIFICANT CHANGES TO THE PREFERRED ALTERNATIVE PRESENTED IN THE PROPOSED PLAN HAVE OCCURRED.

#SRA
IX. SELECTED REMEDIAL ALTERNATIVE

ACCORDING TO 40 CFR SECTION 300.68(I) OF THE NCP, THE APPROPRIATE EXTENT OF REMEDY SHALL BE DETERMINED BY
THE LEAD AGENCY'S SELECTION OF A COST-EFFECTIVE REMEDIAL ALTERNATIVE THAT EFFECTIVELY MITIGATES AND
MINIMIZES THREATS TO AND PROVIDES ADEQUATE PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.  IN ADDITION,
CERCLA REQUIRES SELECTION OF A REMEDY WHICH PROVIDES PROTECTION TO HUMAN HEALTH AND THE ENVIRONMENT,
WHICH IS COST-EFFECTIVE AND UTILIZES PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT TECHNOLOGIES OR
RESOURCE RECOVERY OPTIONS, TO THE MAXIMUM EXTENT PRACTICABLE AND ATTAINS FEDERAL AND STATE ARAR'S TO THE
GREATEST EXTENT PRACTICABLE.  IN ADDITION, TREATMENT OF THE PRINCIPAL THREAT AT THE SITE TO REDUCE THE
MOBILITY, TOXICITY AND VOLUME OF THE HAZARDOUS SUBSTANCE IS PREFERRED.  THE REMEDY SELECTED FOR EACH
DISPOSAL AREA AND FOR GROUNDWATER PLUME MANAGEMENT RESULTED IN THE SELECTED REMEDIAL ALTERNATIVE
"PACKAGE" DISCUSSED BELOW.



A.  DESCRIPTION OF SELECTED REMEDIAL ALTERNATIVE PACKAGE AND PERFORMANCE GOALS.

DRUM DISPOSAL AND RIDGE AREA - ALTERNATIVE 3. - REMOVAL AND ON-SITE INCINERATION - WASTE CHARACTERIZATION
IN BOTH AREAS WILL OCCUR TO DISTINCTLY DEFINE AREAS BEFORE REMOVAL.  COMPLETE REMOVAL OF CONTAMINATED
WASTES AND SOILS WILL OCCUR IN BOTH AREAS.  IN THE RIDGE AREA REMOVAL WILL OCCUR TO APPROXIMATELY A 5
FOOT DEPTH ACROSS THE ENTIRE AREA.  IN THE DRUM DISPOSAL AREA REMOVAL OF SOILS WILL OCCUR UNTIL THE
ACCEPTABLE SOIL CONCENTRATIONS LISTED IN TABLE 7 ARE MET. UPON COMPLETION OF COMPLETE REMOVAL, THE AREAS
WILL BE PROPERLY GRADED AND REVEGETATED.

WASTES AND CONTAMINATED SOILS WILL THEN BE TREATED ON-SITE BY INCINERATION.  THE MOST APPROPRIATE TYPE OF
INCINERATOR TO BE USED ON-SITE WILL BE DETERMINED VIA ENGINEERING EVALUATION AND TREATABILITY STUDIES
DURING THE REMEDIAL DESIGN.  RESIDUAL ASH, SCRUBBER WATER ETC. FROM THE INCINERATION OPERATION WILL BE
ANALYZED AND DISPOSED OF IN ACCORDANCE WITH ALL STATE AND FEDERAL RESOURCE CONSERVATION RECOVERY ACT
SUBTITLE C OR D REQUIREMENTS.

THE INCINERATOR WILL OPERATE AS PER AIR POLLUTION CONTROL REGULATIONS, 40 CFR 60 CAA, AS WELL AS RESOURCE
CONSERVATION AND RECOVERY ACT PART 264 SUBPART 0 REGULATIONS.  IT IS ESTIMATED THIS PORTION OF THE
REMEDIAL ACTION PACKAGE WILL TAKE 3 TO 5 YEARS.

INERT AREA

ALTERNATIVE 2. - REMOVAL OF SURFACE DEBRIS AND CAPPING.  BEFORE ATTEMPTING TO CAP THIS AREA REMOVAL OF
ALL SURFACE DEBRIS (I.E., TRUCKS, BUSES, CARS, ETC.) MUST OCCUR.  THE SURFACE DEBRIS WILL BE REMOVED FROM
THE SITE IN ORDER TO PREVENT PHYSICAL INJURY AND DISTURBANCE OF ANY REMEDIAL ACTION AND OPERATION AND
MAINTENANCE.  CAPPING OF THIS AREA WILL OCCUR AS PER THE DELAWARE SOLID WASTE REGULATIONS (7 DELAWARE
CODE CHAPTER 60).  THE CAPPING OPERATION IS ESTIMATED TO BE COMPLETED IN ONE YEAR.

GRANTHAM SOUTH AREA

ALTERNATIVE 2. - CAPPING - CAPPING OF THIS AREA WILL COMPLY WITH THE RCRA REQUIREMENTS (40 CFR 264 RCRA
SUBTITLE C) FOR PERMEABILITY.  AN APPROPRIATE TYPE OF CAP WILL BE CHOSEN IN THE REMEDIAL DESIGN PHASE.
THE CAPPING OPERATION IS ESTIMATED TO BE COMPLETED IN FOUR TO SIX MONTHS.

GROUNDWATER PLUME

ALTERNATIVE 2. - GROUNDWATER PUMPING AND TREATMENT OF DISCHARGE RECOVERY OF CONTAMINATED GROUNDWATER WILL
OCCUR WITH THE 5 RECOVERY WELL SYSTEM - RW-13, WELL 31, RW-12. WELL 29, WELL-29 - CURRENTLY RECOVERING
DS&G CONTAMINATION.  PUMPING WILL CONTINUE WITH QUARTERLY INSPECTIONS AND MAINTENANCE OF THE RECOVERY
WELL SYSTEM.  WELLS WILL BE INSPECTED AND MAINTAINED TO INSURE THEIR CONTINUAL FUNCTIONING.  MONITORING
OF AT LEAST 10 MONITORING AND/OR RECOVERY WELLS IN THE AREA OF DELAWARE SAND AND GRAVEL WILL BE REQUIRED
QUARTERLY IN ORDER TO EVALUATE THE CONTINUED EFFECTIVENESS OF THE REMEDIAL ACTION.

CESSATION OF THE RECOVERY WELL SYSTEM WILL OCCUR SOMETIME AFTER SOURCE REMOVAL HAS OCCURRED AND THE
GROUNDWATER AT THE SITE BOUNDARY HAS CONSISTENTLY MET THE ACCEPTABLE WATER EXPOSURE LEVELS INDICATED IN
TABLE 7.  PRESENTLY 10 YEARS OF RECOVERY WELL OPERATION IS ESTIMATED.

RECOVERED CONTAMINATED GROUNDWATER WILL BE TREATED AS PER THE NATIONAL POLLUTION DISCHARGE ELIMINATION
SYSTEM REGULATIONS BEFORE BEING DISCHARGED INTO ARMY CREEK.

OPERATION AND MAINTENANCE OF THE SELECTED REMEDIAL ALTERNATIVE

DRUM DISPOSAL AND RIDGE AREA - MAINTENANCE OF LAND SURFACE IN RESPONSE TO SUBSIDENCE AND/OR EROSION WILL
BE REQUIRED.

INERT AREA AND GRANTHAM SOUTH AREA - MAINTENANCE OF BOTH CAPS WILL BE REQUIRED TO ENSURE THEY ARE
FUNCTIONING PROPERLY.

GROUNDWATER/SURFACE WATER - SEDIMENTS

UPON CESSATION OF THE GROUNDWATER RECOVERY AND TREATMENT SYSTEM (CESSATION OF DISCHARGE TO ARMY CREEK)
THE POND AND CREEK WATER LEVELS AND VEGETATION WILL BE EVALUATED FOR 2 YEARS.  IF A DRASTIC REDUCTION OF
WATER FLOW OCCURS AND PHRAGMITES BECOMES THE DOMINANT SPECIES, IT IS RECOMMENDED THE AREA BE SEEDED WITH
INDIGENOUS SPECIES.  ALSO REQUIRED WILL BE 2 SEDIMENT SAMPLING EVENTS IN ARMY CREEK: ONE AFTER 5 YEARS OF
INITIATION OF REMEDIAL ACTION AND ONE A YEAR AFTER PUMPING AND TREATMENT HAS CEASED.  THE SEDIMENT
SAMPLING WILL INCLUDE SEDIMENT CHEMISTRY AND SEDIMENT BIOASSAYS.



B.  STATUTORY DETERMINATIONS

DRUM DISPOSAL AND RIDGE AREA - THE SELECTED ALTERNATIVE, REMOVAL AND INCINERATION FOR THE DRUM DISPOSAL
AREA, WAS DETERMINED TO BE PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT, TO HAVE MANAGEABLE SHORT-TERM
RISKS, TO BE COST EFFECTIVE, TO ATTAIN ALL ARAR'S AND REDUCE THE TOXICITY, MOBILITY OR VOLUME OF WASTES.

ALTERNATIVE 1 FOR THE DRUM DISPOSAL AND RIDGE AREAS - NO ACTION - WAS DETERMINED TO LEAVE POTENTIAL
GROUNDWATER INGESTION RISK FOR A MINIMUM OF 30 YEARS AND ALSO DO NOTHING TO REDUCE THE DIRECT CONTACT
RISK TO SURFACE SOILS IN THE RIDGE AREA.  ALTERNATIVE 2 REMOVAL AND OFF-SITE DISPOSAL WAS FOUND TO REDUCE
ON-SITE RISKS; HOWEVER, THIS ALTERNATIVE HAD THE POTENTIAL TO PRODUCE LONG-TERM RISKS AT AN OFF-SITE
FACILITY. ALTERNATIVE 4 REMOVAL - ON-SITE INCINERATION AND BIORECLAMATION OF SOILS WAS DETERMINED TO BE
OVER PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT.

CONSEQUENTLY, ALTERNATIVE 3 WAS DETERMINED TO BE THE BEST ALTERNATIVE FOR ADEQUATELY PROTECTING HUMAN
HEALTH AND THE ENVIRONMENT IN THE DRUM DISPOSAL AND RIDGE AREAS OF THE SITE.

EACH ALTERNATIVE EVALUATED FOR THE DRUM DISPOSAL AND RIDGE AREAS PRESENTED SOME DEGREE OF SHORT-TERM
RISKS.  REMOVAL AND INCINERATION POSE SHORT-TERM RISKS ASSOCIATED WITH REMOVAL, AND INCINERATION.  THESE
COULD BE PROPERLY MITIGATED THROUGH PROPER HEALTH AND SAFETY PROGRAMS AND SITE ACCESS RESTRICTION.  ALSO
THE LONG-TERM EFFECTIVENESS (REDUCTION OF RISK) OF THE SELECTED ALTERNATIVE FOR THE DRUM DISPOSAL AND
RIDGE AREA FOR OUT WEIGH THE MANAGEABLE SHORT-TERM RISKS.

THE SELECTED REMEDY AFFORDS OVERALL EFFECTIVENESS PROPORTIONAL TO ITS COSTS.  OF THE FOUR ALTERNATIVES
PRESENTED FOR THE DRUM DISPOSAL AND RIDGE AREA THE ONE CHOSEN IS ESTIMATED TO COST $18,250,000.  THIS
COST IS THE BEST OVERALL LESS THAN THE OTHER 3 ALTERNATIVES, AND IT PROVIDES EFFECTIVENESS OF THE FOUR
ALTERNATIVES.

THE SELECTED ALTERNATIVE FOR THE DRUM DISPOSAL AND RIDGE AREA IS CONSISTENT WITH ALL APPLICABLE OR
RELEVANT AND APPROPRIATE STATE AND FEDERAL REQUIREMENTS LISTED BELOW.

1.  NATIONAL PRIMARY DRINKING WATER STANDARDS PURSUANT TO SDWA, 42 USC 300, AND/OR APPROPRIATE RISK
    LEVELS FOR POTENTIAL EXPOSURE TO CONTAMINATED GROUNDWATER.

2.  FEDERAL AND STATE POLLUTION DISCHARGE ELIMINATION STANDARDS PURSUANT TO CWA, 40 CFR 122, FOR
    TREATMENT AND DISCHARGE OF RECOVERED GROUNDWATER.

3.  FEDERAL AND STATE RCRA REGULATIONS PURSUANT TO 40 CFR 264 RCRA SUBTITLE C FOR CLOSURE OF A HAZARDOUS
    WASTE LANDFILL WITH WASTE IN PLACE.

4.  STATE SOLID WASTE REGULATIONS PURSUANT TO 7 DELAWARE CODE, CHAPTER 60, FOR CLOSURE OF A SOLID WASTE
    LANDFILL WITH WASTE IN PLACE.

5.  FEDERAL AND STATE AMBIENT AIR QUALITY STANDARDS PURSUANT TO 40 CFR 60 CAA FOR CONTROL OF EMISSIONS
    DURING THE OPERATION OF AN ON-SITE INCINERATOR.

6.  FEDERAL AND STATE RCRA REGULATIONS PURSUANT TO PART 264 SUBPART 0 OF RCRA FOR DESIGN AND OPERATION
    REQUIREMENTS OF HAZARDOUS WASTE INCINERATOR.

7.  FEDERAL AND STATE COASTAL ZONE MANAGEMENT REQUIREMENTS PURSUANT TO DELAWARE CODE CHAPTER 70 FOR
    OPERATION OF AN INCINERATOR WITHIN A COASTAL ZONE AREA.

8.  DELAWARE RIVER BASIN COMMISSION AND STATE OF DELAWARE WATER SUPPLY REQUIREMENTS FOR CONTINUED
    OPERATION OF THE RECOVERY WELL SYSTEM.

ALTERNATIVE 1 NO ACTION ATTAINED NONE OF THE ARAR'S, ALTERNATIVE 2 ATTAINED SOME, BUT COMPLIANCE WITH
RCRA LAND DISPOSAL REQUIREMENTS WOULD CAUSE PROBLEMS WHEN IMPLEMENTING THIS ALTERNATIVE.  ALTERNATIVE 3
ATTAINED ALL AR#R'S TO A DEGREE OVER AND ABOVE THOSE REQUIRED FOR PROTECTION OF HUMAN HEALTH AND THE
ENVIRONMENT.

THE SELECTED ALTERNATIVE FOR THE DRUM DISPOSAL AND RIDGE AREA ALSO SATISFIES THE STATUTORY PREFERENCE FOR
REMEDIES EMPLOYING TREATMENT THAT PERMANENTLY AND SIGNIFICANTLY REDUCES THE TOXICITY, MOBILITY OR VOLUME
OF HAZARDOUS SUBSTANCES.  INCINERATION OF WASTES AND SOILS FROM THE DRUM DISPOSAL AND RIDGE AREAS WELL
PERMANENTLY REDUCE THE VOLUME, TOXICITY AND MOBILITY OF WASTE AND CONTAMINATED SOIL AND ALSO INDIRECTLY
REDUCES THE LEACHING OF CONTAMINANTS INTO THE GROUNDWATER.



ALTERNATIVES 1 AND 2 DID NOT REDUCE TO ANY DEGREE THE TOXICITY, MOBILITY OR VOLUME OF HAZARDOUS WASTE. 
ALTERNATIVE 3 FURTHER REDUCED THE TOXICITY, MOBILITY AND VOLUME OF WASTES IN SOILS, HOWEVER THIS WAS
DETERMINED TO BE OVER PROTECTIVE AND NOT COST EFFECTIVE.

INERT AREA - THE SELECTED ALTERNATIVE FOR THE INERT AREA WAS DETERMINED TO BE PROTECTIVE OF HUMAN HEALTH
AND THE ENVIRONMENT, TO ELIMINATE LONG-TERM RISKS, TO BE COST EFFECTIVE, AND TO ATTAIN ALL ARAR'S.

IN THE INERT AREA ALTERNATIVE 2 SURFACE DEBRIS REMOVAL AND CAPPING ELIMINATES THE PHYSICAL CONTACT RISK
ASSOCIATED WITH THIS AREA AND THEREFORE WAS DETERMINED TO BE PROTECTIVE OF HUMAN HEALTH AND THE
ENVIRONMENT.  ALTERNATIVE 1 - NO ACTION DID NOT ELIMINATE THE PRESENT RISK AND THEREFORE COULD NOT BE
CONSIDERED PROTECTIVE.

ALTERNATIVE 2 FOR THE INERT AREA IN THE SHORT-TERM PRESENTS NO RISK AND IT ALSO ELIMINATED THE PHYSICAL
INJURY RISK AS WELL AS THE CONTINUED POTENTIAL FOR ILLEGAL DUMPING.  ALTERNATIVE 1 NO ACTION ELIMINATED
NO RISKS.

ALTERNATIVE 2 FOR THE INERT AREA ALSO IS CONSISTENT WITH THE APPLICABLE RCRA SUBTITLE D OR DELAWARE SOLID
WASTE REGULATIONS.  ALTERNATIVE 1 DOES NOT ATTAIN THE ABOVE MENTIONED ARAR.

FOR THE INERT AREA THE CAPPING ALTERNATIVE WAS DETERMINED TO BE THE BEST ALTERNATIVE WHEN OVERALL
EFFECTIVENESS AND COST WAS CONSIDERED.  THE CAPPING OPTION WAS MORE EXPENSIVE THAN THE NO ACTION; HOWEVER
CAPPING WAS LESS EXPENSIVE THAN REMOVAL OF WASTES AND OFF-SITE DISPOSAL.

GRANTHAM SOUTH - THE SELECTED ALTERNATIVE, CAPPING FOR THE GRANTHAM SOUTH AREA. WAS DETERMINED TO BE
PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT TO MITIGATE SHORT AND LONG-TERM RISKS, TO BE COST
EFFECTIVE. TO ATTAIN ALL ARAR'S AND REDUCE THE MOBILITY OF HAZARDOUS WASTES.

IN THE GRANTHAM SOUTH AREA ALTERNATIVE 2 CAPPING WAS DETERMINED TO ELIMINATE ANY DIRECT CONTACT RISK AND
ALSO REDUCE POTENTIAL MIGRATION OF HAZARDOUS CONSTITUENTS INTO THE GROUNDWATER.  ALTERNATIVE ONE DID NOT
REDUCE ANY RISKS AND THEREFORE WAS NOT PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT.

IN THIS AREA THE CAPPING ALTERNATIVE WAS DETERMINED TO BE THE BEST ALTERNATIVE WHEN OVERALL EFFECTIVENESS
AND COST WAS CONSIDERED.  THE CAPPING OPTION WAS MORE EXPENSIVE THAN THE NO ACTION; HOWEVER CAPPING WAS
LESS EXPENSIVE THAN REMOVAL OF WASTES AND DISPOSAL OR TREATMENT.

IN THE GRANTHAM SOUTH AREA ALTERNATIVE 2 CAPPING IS CONSISTENT WITH THE APPLICABLE RCRA SUBTITLE C
CLOSURE REQUIREMENTS.  ALTERNATIVE 1 - NO ACTION DOES NOT ATTAIN THE ABOVE MENTIONED ARAR.

GROUNDWATER PLUME MANAGEMENT - THE SELECTED ALTERNATIVE 2 PUMP AND TREAT FOR THE GROUNDWATER PLUME WAS
DETERMINED TO BE PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT, TO MITIGATE LONG-TERM RISKS, TO BE
COST-EFFECTIVE, TO ATTAIN ALL ARAR'S AND REDUCE THE MOBILITY TOXICITY AND VOLUME OF HAZARDOUS SUBSTANCES
IN THE GROUNDWATER.

IN THE GROUNDWATER PLUME MANAGEMENT ALTERNATIVE 2, PUMP AND TREATMENT WAS DETERMINED TO REDUCE THE
GROUNDWATER INGESTION RISK (IN CONJUNCTION WITH SOURCE REMOVAL) IN LESS THAN 10 YEARS; THEREFORE IN THE
LONG RUN BEING PROTECTIVE OF THE HUMAN HEALTH.  ALSO THE ALTERNATIVE TREATS THE DISCHARGE UNLIKE
ALTERNATIVE 1 (PUMPING WITH NO TREATMENT) MAKING THE SELECTED REMEDY PROTECTIVE OF THE ENVIRONMENT. 
ALTERNATIVE 3 NO ACTION WAS NOT PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT.

NO SHORT-TERM RISKS TO ON-SITE WORKERS WAS DETERMINED FOR ANY OF THE GROUNDWATER PLUME MANAGEMENT
ALTERNATIVES.

THE SELECTED GROUNDWATER ALTERNATIVE WAS DETERMINED TO BE THE BEST ALTERNATIVE WHEN OVERALL EFFECTIVENESS
AND COST WAS CONSIDERED.  THE ALTERNATIVE 2 WAS ESTIMATED AT $4,753,000, WELL OVER THE COST OF
ALTERNATIVES 1 AND 3.  HOWEVER, ALTERNATIVES 1 AND 3 WERE DETERMINED NOT TO BE PROTECTIVE OF HUMAN HEALTH
AND THE ENVIRONMENT.

ALTERNATIVE 2 FOR THE GROUNDWATER PLUME MANAGEMENT CONSIDERS THE RELEVANT AND APPROPRIATE REQUIREMENTS OF
SDWA (MCL'S) AND NPDES FOR DISCHARGE LIMITS.

ALTERNATIVE 1 WOULD NOT ATTAIN NPDES STANDARDS OR THE SDWA REQUIREMENTS OF MCL'S.

THE GROUNDWATER PLUME MANAGEMENT SELECTED ALTERNATIVE WILL REDUCE THE MOBILITY TOXICITY AND VOLUME OF
CONTAMINATED GROUNDWATER BY PUMPING AND TREATING CONTAMINATED GROUNDWATER.  ALTERNATIVE 1 WOULD REDUCE
THE VOLUME BUT NOT THE TOXICITY.  ALTERNATIVE 3 WOULD REDUCE NONE.



THE SELECTED ALTERNATIVE

   DRUM DISPOSAL AND RIDGE AREA - REMOVAL ON-SITE INCINERATION  $18,250,000

   INERT DISPOSAL AREA          - CAPPING                         1,161,000

   GRANTHAM SOUTH               - CAPPING                           830,000

   GROUNDWATER PLUME            - PUMP AND TREAT                  4,753,000

                                                                 24,994,000

THE SELECTED ALTERNATIVE MEETS THE GOALS AND OBJECTIVES FOR REMEDIATION OF THIS SITE.



                                 APPENDIX B
                            RESPONSIVENESS SUMMARY

XI.  RESPONSIVENESS SUMMARY

AS CALLED FOR IN SECTION 117 OF SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT OF 1986, DNREC AND EPA HAS
PRESENTED THE PROPOSED PLAN FOR PUBLIC REVIEW.  DNREC AND EPA ACCEPTED WRITTEN COMMENTS ON THE PROPOSED
PLAN AND DRAFT REMEDIAL INVESTIGATION, FEASIBILITY STUDY UNTIL APRIL 18, 1988.  A PUBLIC MEETING WAS HELD
ON MARCH 16, 1988 AT THE NEW CASTLE DNREC BUILDING IN NEW CASTLE DELAWARE TO DISCUSS THE PROPOSED
REMEDIAL ACTION DIRECTED TOWARD ADDRESSING SOURCES OF CONTAMINATION BY REMOVAL AND ON-SITE INCINERATION
AS WELL AS ADDRESSING REMEDIATION OF THE GROUNDWATER CONTAMINATION PLUME.  THE RESPONSIVENESS SUMMARY
DETAILS THE COMMENTS RECEIVED FROM INTERESTED CITIZENS DURING THE PUBLIC COMMENT PERIOD.  THE DISCUSSIONS
ANSWER THE MOST PREVALENT CONCERNS EXPRESSED BY CITIZENS, AS WELL AS ADDRESSING INDIVIDUAL COMMENTS.
VERBATIM TRANSCRIPTS OF THE PUBLIC MEETING, WRITTEN COMMENTS, MEETING NOTES, TELEPHONE MEMORANDA,
NEWSPAPER ACCOUNTS, AND NOTES MADE FOLLOWING CONVERSATIONS WERE USED WHEN COMPILING THE COMMENTS.

SUBJECT:  GROUNDWATER CONTAMINATION

1.   A RESIDENT ON ROUTE 9 WITH A PRIVATE WELL WAS CONCERNED ABOUT CONTAMINATION REACHING HIS WELL IN THE
FUTURE.

EPA/DNREC ASSURED THE CITIZEN THAT THE PLUME SHOULD NOT MIGRATE IN THE DIRECTION OF HIS RESIDENCE NOW OR
DURING THE REMEDIAL ACTION.  CONTINUED MONITORING OF THE PLUME WILL OCCUR DURING THE REMEDIAL ACTION.  IF
CONTAMINATION MOVES TOWARD RESIDENTIAL WELLS, THOSE RESIDENTIAL WELLS WOULD BE CONTINUALLY MONITORED TO
INSURE NO RISK TO THOSE RECEPTORS OCCURS.

2.    NEW CASTLE COUNTY EXPRESSED CONCERNS ON HOW THOSE WHO READ PORTIONS OF THE RI/FS MAY MAKE
CONCLUSIONS THAT CONTAMINATION (SPECIFICALLY 1,2-DICHLOROETHANE) AT AWC-7 IS A RESULT OF ARMY CREEK
LANDFILL.

DNREC/EPA ASSURED THE COUNTY THAT DUE TO INSUFFICIENT SAMPLING AND ANALYSIS THAT WE WERE NOT MAKING ANY
CONCLUSIONS ABOUT ARMY CREEK LANDFILL.  DS & G REMEDIAL INVESTIGATION EXECUTIVE SUMMARY PAGE 1 STATES "AS
INDICATED BY THE SOLUTE TRANSPORT MODELING, THE SOURCE OF THE 1,2 DICHLOROETHANE CONTAMINATION IS NOT
LIKELY DS & G.  THE SOURCE IS LIKELY WEST OF DS & G, BUT SAMPLING AND ANALYSIS WAS NOT SUFFICIENT TO
IDENTIFY THE SOURCE OF THIS CONTAMINATION.  A FORMAL RESPONSE TO THE COUNTY WAS DRAFTED AND IS ATTACHED
TO THIS RESPONSIVENESS SUMMARY.

3.    NEW CASTLE COUNTY SUGGESTED THAT DELAWARE SAND AND GRAVEL MAY ACTUALLY BE THE SOURCE OF THE 1,2 -
DICHLORETHANE CONTAMINATION AT AWC-7.  ALTHOUGH THE RI REPORT NOTES THAT THERE WAS A POTENTIAL FOR DS & G
CONTAMINATION REACHING AWC-G3, THE OBSERVED GROUNDWATER QUALITY DATA DO NOT SUPPORT THIS.  DESPITE THE
FACT THAT 1,2 DICHLOROETHANE WAS DETECTED NEAR THE DS & G DRUM DISPOSAL AREA, THE CONCENTRATION VALUES
DECREASE RAPIDLY MOVING AWAY FROM THE AREA.  FINALLY, BALANCING INFORMATION ON OBSERVED WATER QUALITY
TRENDS AND HISTORICAL PLUME SHAPES WITH THE SIMULATED FLOW AND TRANSPORT RESULTS SIMPLY DOES NOT SUPPORT
DS & G AS A POTENTIAL SOURCE OF CONTAMINATION AT AWC-7.

4.    NEW CASTLE COUNTY SUGGESTED THAT OTHER AREAS MAY BE THE SOURCE OF THE 1,2 DICHLOROETHANE
CONTAMINATION AT AWC-7.  EVEN THOUGH NOT ALL OF THE LISTED SOURCES WERE EVALUATED, IT IS FELT THAT NONE
OF THESE ARE LIKELY CANDIDATES BECAUSE OF THE THICKNESS OF THE CLAY CONFINING LAYER, THE DISTANCE FROM
AWC-7, OR THE FACT THAT THE CONTAMINATION WOULD HAVE TO BE DETECTED IN EITHER AWC-2 OR AWC-6 FIRST AND
THIS HAS NOT BEEN OBSERVED.  THE ANALYSIS OF FLOW PATHS, GROUNDWATER QUALITY, AND GEOLOGY SUGGEST THAT
ARMY CREEK LANDFILL SEEMS TO BE THE SOURCE OF 1,2 DICHLOROETHANE CONTAMINATION PRIOR TO 1982, WHEN
ADDITIONAL RECOVERY WELLS WERE INSTALLED.  WITH THE NEW RECOVERY WELLS, POTENTIAL FLOW PATHS FROM ARMY
CREEK LANDFILL TO AWC-7 SEEM TO HAVE BEEN ELIMINATED AND WATER QUALITY IMPROVEMENTS IN AWC-7 HAVE BEEN
REALIZED SINCE THEN.

5.    NEW CASTLE COUNTY FEELS THAT THE GROUNDWATER MODELING IN THE DS & G RI/FS IS NOT CORRECT BECAUSE
THE MODEL HAD CONTAMINATION EMANATING FROM ARMY CREEK LANDFILL PRIOR TO THAT FROM DS & G, THE MODEL KEPT
RW-3 IN OPERATION FOR SIX YEARS AFTER IT WAS SHUT OFF, AND THE MODEL WAS NOT CALIBRATED AS RIGOROUSLY AS
POSSIBLE.

FOR THE MODEL, IT WAS ASSUMED THAT LEACHING OF CONTAMINANTS AND CONTAMINANT MIGRATION AWAY FROM ARMY
CREEK LANDFILL BEGAN BEFORE DS & G BECAUSE WASTES WERE PLACED THERE EARLIER.  EVEN THOUGH THE EXACT
LEACHING EVENTS AND PATHWAYS ARE UNKNOWN, THE "TIMES OF INITIATION" ARE NOT FAR ENOUGH IN ERROR TO CAUSE
A SIGNIFICANT CHANGE IN THE PAST - 1982 SIMULATED RESULTS.  AS FAR AS RW-3 IS CONCERNED, THE ADDITIONAL
PUMPAGE (ACTUALLY FOUR YEARS, NOT SIX) SHOULD NOT SIGNIFICANTLY ALTER THE SIMULATION RESULTS, EXCEPT
MAYBE TO ENHANCE THE MAINTENANCE OF A STRONGER GROUNDWATER DIVIDE.  FINALLY, THE MODELING CALIBRATION WAS



DONE IN ACCORDANCE WITH ACCEPTED METHODS BUT, DUE TO THE EXTREME COMPLEXITY OF THE SYSTEM AND THE
SIMPLIFICATIONS INVOLVED IN THE MODEL, IT WAS NOT POSSIBLE TO DEVELOP A FULLY CALIBRATED NUMERICAL MODEL
CAPABLE OF MATCHING THE OBSERVED HEADS AT ALL TIMES.  REGARDLESS, THE CALIBRATION OF THE MODEL WAS
SUFFICIENT TO EVALUATE THE CONTAMINANT TRANSPORT IN THE VICINITY OF DS & G AND ARMY CREEK LANDFILL.  A
MORE RIGOROUS CALIBRATION WOULD NOT HAVE SIGNIFICANTLY AFFECTED THE CONCLUSIONS BASED ON THE EXISTING
SIMULATIONS.

SUBJECT:       SURFACE DEBRIS AND CONTINUED DUMPING

1.    A RESIDENT OF GRANTHAM LANE COMMENTED ON THE SURFACE DEBRIS AND CONTINUED DUMPING ON THE INERT
AREA.

EPA/DNREC ASSURED THE RESIDENT THAT THE SURFACE DEBRIS WOULD BE REMOVED DURING THE REMEDIAL ACTION. 
DNREC'S WASTE MANAGEMENT SECTION IS ADDRESSING THE CONTINUED DUMPING OF MATERIAL IN THIS AREA.

SUBJECT:  INCINERATION

1.    A REPRESENTATIVE OF THE AREA EXPRESSED CONCERNS ABOUT EMISSIONS (CHEMICAL AND ODOR) FROM THE STACK
OF THE INCINERATOR.

EPA/DNREC ASSURED THE PUBLIC EMISSIONS WOULD HAVE TO MEET STRINGENT REQUIREMENTS OF RCRA AND AIR
POLLUTION CONTROL REGULATIONS.  IN MEETING THESE REQUIREMENTS EMISSIONS AND ODOR WOULD BE REDUCED TO
MINIMAL AMOUNTS WHICH WOULD NOT BE HARMFUL TO THE PUBLIC HEALTH OR ENVIRONMENT.

2.    A REPRESENTATIVE WAS CONCERNED WITH HOW LONG THE INCINERATION WOULD TAKE TO COMPLETE.

EPA/DNREC ESTIMATES INCINERATION WILL TAKE 3 TO 5 YEARS.

3.    THE QUESTION WAS ASKED IF OFF-SITE INCINERATION WAS CONSIDERED.  EPA/DNREC DID CONSIDER OFF-SITE
INCINERATION; HOWEVER, THE RISKS OF TRANSPORTATION AND THE ADDITIONAL COSTS OF TRANSPORTATION AND USAGE
OF AN OFF-SITE INCINERATOR DID NOT MAKE THIS ALTERNATIVE THE BEST OVERALL.

4.    A PRP QUESTIONED HOW AN INCINERATOR COULD BE OPERATED WITHOUT PROPER CHARACTERIZATION OF THE
WASTES.

EPA/DNREC HAVE REQUIRED IN THE SELECTED ALTERNATIVE THAT WASTE BE FURTHER CHARACTERIZED AND TREATABILITY
STUDIES BE COMPLETED IN ORDER TO DETERMINE THE PROPER TYPE OF INCINERATOR TO BE MOBILIZED IN ORDER TO
MEET PERFORMANCE STANDARDS REQUIRED BY RCRA, AND AIR POLLUTION CONTROL REGULATIONS.

SUBJECT: COST OF TREATMENT AND RECOVERY WELLS

1.   NEW CASTLE COUNTY REQUESTED MORE DETAILED DOCUMENTATION OF IMPLEMENTATION OF 5 RECOVERY WELL SYSTEMS
AND TREATMENT OF GROUNDWATER.

ALTERNATIVE 1 - 5 RECOVERY WELL SYSTEM

       IMPLEMENTATION CAPITAL COSTS -               $  322,130

       O & M 10 YEARS -                                759,613
                                                    $1,081,743

       ALTERNATIVE 2 -

       COSTS FROM ALT. 1                            $1,081,743

       CAPITAL COSTS TREATMENT SYSTEM                1,096,818

       FOR 5 RECOVERY WELLS

       O & M FOR 10 YEARS                            2,574,888

                                                    $4,753,450



SUBJECT:  REMEDIAL ACTION FOR INERT RIDGE AND GRANTHAM SOUTH AREAS

1.   THE PRP GROUP STATED THAT BASED ON THE TECHNICAL INFORMATION IT DOES NOT APPEAR THAT ANY SPECIAL
REMEDIAL ACTION IS REQUIRED FOR THE INERT DISPOSAL, GRANTHAM SOUTH OR RIDGE AREA.

DNREC/EPA HAS DOCUMENTED DIRECT CONTACT RISK TO SURFACE SOILS IN THE RIDGE AREA, WARRANTING REMEDIAL
ACTION.

IN SECTION 121 OF SARA ALL REMEDIES MUST BE CONSISTENCE WITH ANY APPLICABLE RELEVANT OR APPROPRIATE
REQUIREMENTS.  A NO ACTION AT THE INERT AREA WOULD NOT MEET THE APPLICABLE CLOSURE REQUIREMENTS OF THE
DELAWARE SOLID WASTE REGULATIONS.  THE SELECTED ALTERNATIVE, SURFACE DEBRIS REMOVAL AND CAPPING IS
CONSISTENT WITH THE DELAWARE SOLID WASTE REGULATIONS.

ALSO A NO ACTION AT THE GRANTHAM SOUTH AREA WOULD NOT BE CONSISTENT WITH CLOSURE REQUIREMENTS UNDER RCRA. 
CAPPING THIS AREA, THE SELECTED ALTERNATIVE, WOULD ATTAIN THIS RELEVANT AND APPROPRIATE ARAR.

SUBJECT:   EVACUATION OF WASTES

1.   NEW CASTLE COUNTY EXPRESSED CONCERNS ABOUT OPENING AND SUBSEQUENT DISTURBANCE OF THE DRUM DISPOSAL
AND RIDGE AREAS. THEY FEEL THIS ACTION COULD RESULT IN SIGNIFICANTLY GREATER CONCENTRATIONS OF
CONTAMINANTS IN THE RECOVERY WELLS WHICH MAY NEGATIVELY IMPACT UPON THE DESIGN AND OPERATION OF THE
TREATMENT SYSTEM.

DNREC/EPA RECOGNIZES THAT DISTURBANCE OF THE WASTE IN THE DRUM DISPOSAL AREA MAY INCREASE THE GROUNDWATER
CONTAMINANT CONCENTRATIONS FOR A SHORT PERIOD OF TIME DURING AND IMMEDIATELY AFTER EXCAVATION.  THIS
POTENTIAL SCENARIO WILL BE INVESTIGATED IN THE REMEDIAL DESIGN PHASE AND HANDLED IN SUCH A MANNER WAS AS
TO MINIMIZE IMPACT TO THE TREATMENT FACILITY.

2.   A PRP STATED THE RISK ASSOCIATED WITH EXCAVATING THE WASTES AND EXPOSING THEM TO AMBIENT AIR HAD NOT
BEEN QUANTIFIED. DNREC/EPA RECOGNIZE A SHORT-TERM RISK TO ON-SITE WORKERS FROM THE EXCAVATION OF THE DRUM
DISPOSAL AREA.  HOWEVER DNREC/EPA BELIEVES THIS SHORT-TERM RISK COULD BE PROPERLY MITIGATED THROUGH
PROPER HEALTH AND SAFETY PROGRAMS AND SITE ACCESS RESTRICTIONS.

SUBJECT:   PUMPING AND CAPPING

1.   A PRP SUGGESTED THE ALTERNATIVE FOR PUMPING AND CAPPING THE DRUM DISPOSAL AREA WOULD PROVIDE A
REDUCTION IN THE MOBILITY OF CONTAMINANTS PRESENT IN THIS AREA.

DNREC/EPA AGREES THAT CAPPING THE DRUM DISPOSAL AREA WOULD TO SOME EXTENT REDUCE THE MOBILITY OF THE
CONTAMINANTS IN THIS AREA; HOWEVER THE POTENTIAL SOURCE WOULD STILL EXIST.  SARA MANDATES REDUCTION OF
MOBILITY, TOXICITY, AND VOLUME IF AT ALL POSSIBLE, BY USING SOURCE TREATMENT ALTERNATIVES.  BY REMOVING
AND INCINERATING THESE WASTES, WE WILL BE REDUCING THE MOBILITY, TOXICITY AND VOLUME OF THE MAJOR SOURCE
OF GROUNDWATER CONTAMINATION ON SITE.

SUBJECT:   EXTENT AND NATURE OF CONTAMINATION

1.   THE PRP GROUP FEELS THE NATURE AND EXTENT OF CONTAMINATION AT THE SITE STILL REMAINS UNDEFINED.

DNREC/EPA HAS INVESTIGATED, THE AIR, SURFACE SOILS, FORMATION SOILS, GROUNDWATER AND SURFACE WATERS ON OR
NEAR THE SITE AND HAS ADEQUATELY DEFINED THE NATURE AND EXTENT OF CONTAMINATION. SEE CHAPTER 5 NATURE AND
EXTENT OF CONTAMINATION PG. 106-217 REMEDIAL INVESTIGATION FOR DELAWARE SAND & GRAVEL.

SUBJECT: IN-SITU TECHNOLOGIES

1.   THE PRP GROUP SUGGESTED IN-SITU TECHNOLOGIES SHOULD BE EXAMINED IN GREATER DETAIL FOR THE DRUM
DISPOSAL AREA.

SEVERAL TYPES OF IN-SITU TREATMENTS WERE CONSIDERED IN THE INITIAL SCREENING (DELAWARE SAND & GRAVEL
FEASIBILITY STUDY. TABLE 2.7).  THE WASTE TO BE TREATED AT DELAWARE SAND & GRAVEL VARIES IN CONTAMINANT
CONTENT CONSEQUENTLY MANY OF THESE TECHNOLOGIES WERE ELIMINATED SINCE THEY ARE VERY CONTAMINANT SPECIFIC. 
BIORECLAMATION OF RESIDUAL CONTAMINATED SOIL WAS THE ONLY IN-SITU TREATMENT REACHING THE FINAL SCREENING. 
HOWEVER, BIORECLAMATION OF SOILS WAS DETERMINED TO EXCEED THE CLEANUP STANDARDS NECESSARY FOR PROTECTION
OF PUBLIC HEALTH AND THE ENVIRONMENT.



SUBJECT:       GROUNDWATER TREATMENT

1.   THE PRP GROUP NOTED THAT NO TYPE OF TREATMENT FACILITY WAS CHOSEN FOR THE GROUNDWATER DISCHARGE.

THE ACTUAL TYPE OF TREATMENT REQUIRED TO MEET THE APPLICABLE NPDES REQUIREMENTS WILL BE DOCUMENTED IN THE
SECOND OPERABLE UNIT RECORD OF DECISION FOR ARMY CREEK LANDFILL.  THE FACILITY DESIGNATED UNDER THE ARMY
CREEK LANDFILL RECORD OF DECISION WILL TREAT ALL DISCHARGES.



#TAB
                                   TABLE 1

               TOTAL CARCINOGENIC RISKS (ORAL AND INHALATION)
               FROM CONTAMINATION FOUND AT THE RECOVERY WELLS
                       (BASED ON APRIL 1986 SAMPLING)

   RECOVERY WELL  * RISK       PRIMARY CONSTITUTENT(S)   ADDITIONAL CANCER
    NUMBER         FACTOR           OF RISK FACTOR           CASE RATIO

   RW - 13      1.2 X (10-4)  BIS(2 CHLOROETHYL) ETHER      1 IN 10,000

   RW - 31      4.4 X (10-4)  BENZENE                       1 IN 2,300
                                BIS(2 CHLOROETHYL) ETHER

   RW - 12      1.1 X (10-4)  BENZENE                       1 IN 10,000
                                BIS(2 CHLOROETHYL) ETHER

   RW - 29      1.1 X (10-3)  BIS(2 CHLOROETHYL) ETHER      1 IN 1,000
__________________________________________________________________

                                   TABLE 2

               TOTAL CARCINOGENIC RISKS (ORAL AND INHALATION)
              FROM CONTAMINATION FOUND AT THE MONITORING WELLS
                       (BASED ON APRIL 1986 SAMPLING)

   MONITOR WELL   RISK       PRIMARY CONSTITUTENT(S)      ADDITIONAL CANCER
     NUMBER      FACTOR         OF RISK FACTOR               CASE RATIO

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

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

   DGC-04      4.6 X (10-2)  BIS(2 CHLOROETHYL) ETHER       1 IN      20
                                1,2-DICHLOROETHANE
                               METHYLENE CHLORIDE

   DGC-05      4.0 X (10-5)  BENZENE                        1 IN  25,000

   DGC-06      2.2 X (10-5)  BENZENE                        1 IN 500
                               BIS (2 CHLOROETHYL) ETHER
                               1,2 - DICHLOROETHANE



                                   TABLE 3

             TOTAL NON-CARCINOGENIC RISKS (ORAL AND INHALATION)
               FROM CONTAMINATION FOUND AT THE RECOVERY WELLS
                       (BASED ON APRIL 1986 SAMPLING)

   NOTE:  VALUES GREATER THAN 1 INDICATE RISK

   RECOVERY WELL   RISK        PRIMARY CONSTITUTENT(S)        RISK
     NUMBER        FACTOR           OF RISK FACTOR            POSED

     RW-13        0.077           XYLENES                      NO

     RW-31        0.143           BENZENE                      NO
                                  XYLENES

     RW-12        0.044           CHLOROBENZENE                NO

     RW-29        0.195           BENZENE                      NO
                                  CHLOROBENZENE

_________________________________________________________________

                                   TABLE 4

              TOTAL NON-CARCINOGENIC RISKS (ORAL AND INHALATION)
              FROM CONTAMINATION FOUND AT THE MONITORING WELLS
                       (BASED ON APRIL 1986 SAMPLING)

   MONITOR WELL     RISK        PRIMARY CONSTITUTENT(S)        RISK
     NUMBER        FACTOR           OF RISK FACTOR            POSED

    DGC-02D        0.029               TOLUENE                  NO
                                       XYLENES

    DGC-02D       13.082               TOLUENE                  YES
                                       XYLENES
                                       MEK
                                       MIBK

    DGC-04        15.544               TOLUENE                   YES
                                       XYLENES
                                       STYRENE
                                       MIBK
                                       PHENOL

    DGC-05        0.084                TOLUENE                     NO
                                       XYLENES

    DGC-06        7.099                ETHYL BENZENE               YES
                                       TOLUENE
                                       XYLENES
                                       MEK



                                   TABLE 6

        REMEDIAL ACTION ALTERNATIVE PACKAGES FOR DETAILED ASSESSMENT

   DRUG DISPOSAL AREA   INSERT DISPOSAL   GRANTHAM SOUTH    GROUNDWATER
    AND RIDGE AREA          AREA               AREA

   NO ACTION             NO ACTION         NO ACTION       STATUS QUO
                                                           NO FURTHER
                                                           ACTION

   REMOVAL AND          SURFACE DEBRIS      CAPPING        STATUS QUO
   OFF-SITE DISPOSAL    REMOVAL AND CAPPING                PLUS TREATMENT

   REMOVAL AND ON-                                         CEASE PRESENT
   SITE INCINERATION                                       RECOVERY WELL
                                                           SYSTEM

   REMOVAL ON-SITE
   INCINERATION AND
   BIORECLAMATION OF
   SOIL



                                   TABLE 7

   COMPOUND               ACCEPTABLE WATER
                           EXPOSURE (UG/1)     SOURCE          KOC

   TOLUENE (9)                  2000           MCLG            300

   METHYLENE CHLORIDE            0.7           CAGUCR          8.8

   ACETONE (9)                  3500           SPHEM           2.2

   4-METHYL-2PENTANONE (9)      1750           IRIS (AIC)      4.5**

   ETHYLBENZENE (9)              680           MCLG            1100

   1,2-DICHLOROETHANE              5           MCL               14

   XYLENE (9)                      2           MCL              240

   PHENOL (9)                   3500           IRIS (ORAL)      14.2
                                                    (RFD)
   BIS (2-CHLOROETHYL) ETHER    0.03          (10-6) RISK       13.9

   NAPHTHALENE (8)              400           ENVIRON RFD      1072 A

   4-METHYLPHENOL (9)          1750           SPHEM             246 A

   2-METHYLPHENOL (9)          1750           SPHEM               * A

   2-BUTANONE                  1750           IRIS                35

     1 ACCEPTABLE SOIL CONCENTRATIONS CALCULATED FROM PRODUCT OF ACCEPTABLE
   WATER EXPOSURE AND KOC VALUE, FOLLOWED BY TEN-FOLD ALLOWANCE FOR
   DILUTION, I.E. (ACCEPTABLE WATER EXPOSURE ) X (KOC) X (10)

     A = KOC CALCULATED FROM KOC/KOW RELATIONSHIPS REPORTED IN LYMAN
   ETAL.(1982)
         EQUATION FOR NAPTHALENE: LOG KOC = 1.00 LOG KOW - 0.21
         EQUATION FOR 4-METHYLPHENOL: LOG KOC = 0.544 LOG KOW + 1.377

     * = NO KOW DATA AVAILABLE FOR 2-METHYLPHENOL; ASSUME VALUE SIMILAR TO
   4-METHYLPHENOL

    ** = NO KOW DATA AVAILABLE - ASSUME VALUE SIMILAR TO MIBK PEROXIDE



                             TABLE 7 (CONTINUED)

                                                          HIGHEST SOIL
                                ACCEPTABLE SOIL    1      CONC. OBSERVED
   COMPOUND                     CONCENTRATION (UG/KG)     AT DS&G (UG/KG)

   TOLUENE (9)                       6.0 X 10 (6)              1900

   METHYLENE CHLORIDE                       61.6                725

   ACETONE (9)                       7.7 X 10 (4)              4400

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

   ETHYLBENZENE (9)                 7.48 X 10 (6)               200

   1,2-DICHLOROETHANE                        700               1200

   XYLENE (9)                               4800               1100

   PHENOL (9)                       4.97 X 10 (5)              2100

   BIS (2-CHLOROETHYL) ETHER               4.17                 180

   NAPHTHALENE (8)                   4.3 X 10 (6)              4200

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

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

   2-BUTANONE                        6.1 X 10 (5)              7600


