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DOCUMENTS REVIEWED

I AM BASING MY DECISION PRIMARILY ON THE FOLLOWING DOCUMENTS DESCRIBING THE ANALYSIS OF
COST-EFFECTIVENESS OF REMEDIAL ALTERNATIVES FOR THE INDUSTRI-PLEX SITE:

• PLAN FOR INVESTIGATION OF HAZARDOUS WASTE PROBLEMS: WOBURN, MASSACHUSETTS, FRED C. HART
ASSOCIATES, INC., MARCH 1980.

• MONITORING OF METAL CONTENT IN AIRBORNE PARTICULATES MIGRATING FROM MARK PHILLIP TRUST,
ECOLOGY AND ENVIRONMENT, INC., TDD NO. FL-8005-01B, DECEMBER 29, 1980.

• AMENDMENT TO THE NORTH WOBURN, MASSACHUSETTS MONITORING OF METAL CONTENT IN AIRBORNE
PARTICULATES, ECOLOGY AND ENVIRONMENT, INC., TDD NO. FL-8104-05, MAY 13, 1981.

• INVENTORY AND ANALYSIS OF EXISTING WELL DATA FOR EAST AND NORTH WOBURN, MASSACHUSETTS,
ECOLOGY AND ENVIRONMENT, INC., TDD NO. FL-8010-03, JANUARY 9, 1981.

• INTERIM REPORT ON THE GEOLOGY AND GROUNDWATER OF NORTH AND EAST WOBURN, MASSACHUSETTS,
ECOLOGY AND ENVIRONMENT, INC., TDD NO. FL-8010-02A AND FL-8010-03A, APRIL 3, 1981.

• EVALUATION OF THE HYDROGEOLOGY AND GROUNDWATER QUALITY OF EAST AND NORTH WOBURN,
MASSACHUSETTS, FINAL REPORT, ECOLOGY AND ENVIRONMENT, INC., TDD NO. FL-8109-02, JUNE 25,
1982.

• WOBURN ENVIRONMENTAL STUDIES PHASE I REPORT VOLUME 1-3, ENVIRONMENTAL ASSESSMENT, STAUFFER
CHEMICAL COMPANY, APRIL 1983.

• WOBURN ENVIRONMENTAL STUDIES PHASE II REPORT VOLUME 1, REMEDIAL INVESTIGATION, STAUFFER
CHEMICAL COMPANY, AUGUST 1984.

• WOBURN ENVIRONMENTAL STUDIES PHASE II REPORT VOLUME 2 FEASIBILITY STUDY, VOLUME 3 APPENDICES
1-8, STAUFFER CHEMICAL COMPANY, APRIL 1985.

• SAFE LEVELS OF ARSENIC, CHROMIUM AND LEAD IN SOILS AT THE WOBURN INDUSTRI-PLEX 128 SITE,
WOBURN, MA, ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC., DOCUMENT NO. D242-001, JULY 1985.

• TECHNICAL COMMENTS DOCUMENT FOR THE WOBURN INDUSTRI-PLEX 128 SITE FEASIBILITY STUDY, WOBURN,
MASS, ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC., DOCUMENT NO. D242-002, JULY 1985.

• FLOODPLAIN AND WETLAND ASSESSMENT, WOBURN INDUSTRI-PLEX 128 SUPERFUND SITE, WOBURN,
MASSACHUSETTS, VOLUME I, ROUX ASSOCIATES, INC. AND WETLAND MANAGEMENT SPECIALISTS, INC.,
JULY 1986.

• VOLUME II WETLANDS ASSESSMENT WOBURN INDUSTRI-PLEX 128 SUPERFUND SITE, WOBURN,
MASSACHUSETTS, WETLAND MANAGEMENT SPECIALISTS, INC., JULY 1986.

• WOBURN ENVIRONMENTAL STUDIES, SUPPLEMENTAL REPORT TO FLOOD PLAIN  AND WETLANDS ASSESSMENT
STUDY SUBMITTED JULY, 1986, STAUFFER CHEMICAL COMPANY AND ROUX ASSOCIATES, AUGUST 28, 1986.

• INDUSTRI-PLEX TECHNICAL REVIEW OF ROUX ASSOCIATE'S GROUNDWATER DISCUSSION NEAR THE EAST HIDE
PILE, MEMO FROM DAVE LANG TO RICK LEIGHTON, SEPTEMBER 10, 1986.

• SUMMARY OF REMEDIAL ALTERNATIVE SELECTION

• RESPONSIVENESS SUMMARY.



#REM
DESCRIPTION OF SELECTED ALTERNATIVE

CONTAMINATED SOILS AND SLUDGES

THE REMEDIAL ACTION SELECTED FOR THE CONTAMINATED SOILS AND SLUDGES INCLUDES SITE GRADING, CAPPING
CERTAIN CONTAMINATED AREAS WITH A PERMEABLE SOIL COVER AND THE IMPLEMENTATION OF INSTITUTIONAL CONTROLS
FOR ALL AREAS CONTAINING WASTES TO ENSURE THE LONG TERM EFFECTIVENESS OF THE REMEDIAL ACTION.  OPERATION
AND MAINTENANCE REQUIREMENTS WILL INCLUDE WATER QUALITY MONITORING AND POST CLOSURE CARE CONSISTENT WITH
RELEVANT RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) REGULATIONS. IT IS ANTICIPATED THAT WATER QUALITY
MONITORING CAN BE ACCOMPLISHED USING EXISTING MONITORING WELLS.

GROUNDWATER

THE REMEDIAL ACTION SELECTED FOR THE GROUNDWATER IS AN INTERIM REMEDY OF PUMPING AND TREATING "HOT SPOT"
AREAS.  THIS INTERIM REMEDY WILL CONSIST OF SEVERAL INTERCEPTOR/RECOVERY WELLS LOCATED TO CAPTURE
APPROXIMATELY EIGHTY PERCENT OF THE MOST CONTAMINATED PORTION OF THE PLUME.  RECOVERED GROUNDWATER WILL
BE TREATED TO CONTROL ODORS FOLLOWED BY AIR STRIPPING TO REMOVE VOLATILE ORGANIC COMPOUNDS.  THE TREATED
EFFLUENT WILL BE DISCHARGED VIA A SUBSURFACE LEACHING PIT TO THE UPGRADIENT PORTION OF THE AQUIFER. 
CONCURRENTLY WITH THIS ACTION, A MULTIPLE SOURCE GROUNDWATER RESPONSE PLAN WILL BE DEVELOPED AND
IMPLEMENTED TO ADDRESS THE LARGER AREA GROUNDWATER PROBLEMS.  A FINAL REMEDY FOR ON-SITE GROUNDWATER
PROBLEMS WILL BE DEVELOPED AND IMPLEMENTED CONSISTENT WITH THE FINDING AND CONCLUSIONS OF THE MULTIPLE
SOURCE GROUNDWATER RESPONSE PLAN. OPERATION AND MAINTENANCE REQUIREMENTS WILL INCLUDE OPERATING AND
ROUTINE MAINTENANCE OF THE PUMPING SYSTEM, PERIODIC REPLACEMENT OF HYDROGEN PEROXIDE AND FERRIC CHLORIDE
TO KEEP THE ODOR CONTROL SYSTEM FUNCTIONAL AND ROUTINE INSPECTION OF THE SUBSURFACE DISCHARGE SYSTEM TO
ENSURE IT IS FREE FROM CLOGGING.  A MONITORING PROGRAM, CONSISTENT WITH RCRA REQUIREMENTS, CAPABLE OF
MONITORING THE EFFECTIVENESS OF CONTAMINANT REMOVAL FROM THE AQUIFER AND REMOVAL EFFICIENCY OF THE
TREATMENT SYSTEM WILL BE DEVELOPED AND IMPLEMENTED.  THE MONITORING PROGRAM WILL ALSO MONITOR SURFACE
WATER QUALITY TO ENSURE COMPLIANCE WITH WATER QUALITY CRITERIA AND NPDES REQUIREMENTS.

AIR

THE REMEDIAL ACTION SELECTED FOR CONTROL OF AIR EMISSIONS CONSISTS OF STABILIZING THE SIDE SLOPES OF THE
EAST AND WEST HIDE PILES, INSTALLING A GAS COLLECTION LAYER, CAPPING WITH A SYNTHETIC MEMBRANE TO
ESTABLISH IMPERMEABILITY AND TREATING GASEOUS EMISSIONS WITH EITHER ACTIVATED CARBON OR THERMAL
OXIDATION.  THE AGENCY HAS DETERMINED THAT EITHER TREATMENT SYSTEM IS EQUALLY PROTECTIVE OF THE PUBLIC
HEALTH, WELFARE AND THE ENVIRONMENT.  THE FINAL DECISION AS TO WHICH TREATMENT SYSTEM WILL BE SELECTED
WILL BE MADE AFTER THE IMPERMEABLE COVER HAS BEEN PLACED AND THE PILE ALLOWED TO REACH EQUILIBRIUM.  THE
FINAL DECISION WILL BE BASED PRIMARILY ON THE RATE OF GASEOUS DISCHARGE AND OTHER ENGINEERING CRITERIA
ESTABLISHED DURING THE REMEDIAL DESIGN PROCESS.  THE FINAL TREATMENT DECISION AND THE BASIS FOR IT WILL
BE APPROVED BY THE REGIONAL ADMINISTRATOR IN A SUBSEQUENT DOCUMENT. OPERATION AND MAINTENANCE
REQUIREMENTS INVOLVE THE PERIODIC AND ROUTINE MAINTENANCE OF THE GAS COLLECTION SYSTEM AND TREATMENT
SYSTEM. ROUTINE OPERATIONS INCLUDE REPLENISHMENT OF CHEMICALS, REGENERATION OF SPENT CARBON AS WELL AS
MAINTAINING TREATMENT EFFICIENCY. IMPLEMENTATION OF AN AIR QUALITY MONITORING PROGRAM IS ALSO INCLUDED AS
PART OF THIS TASK.

#DE
DECLARATIONS

CONSISTENT WITH THE COMPREHENSIVE ENVIRONMENTAL RESPONSE DISPENSATION AND LIABILITY ACT OF 1980 (CERCLA)
AND THE NATIONAL CONTINGENCY PLAN (40 CFR PART 300), I HAVE DETERMINED THAT THE REMEDIAL ACTIONS SELECTED
FOR THE SITE AREAS ARE COST-EFFECTIVE AND PROVIDE ADEQUATE PROTECTION OF THE PUBLIC HEALTH, WELFARE AND
THE ENVIRONMENT.  THE COMMONWEALTH OF MASSACHUSETTS HAS BEEN CONSULTED AND CONCURS WITH THE AGENCY'S
DECISION.  IN ADDITION, THE REMEDY WILL REQUIRE CERTAIN OPERATION AND MAINTENANCE ACTIVITIES, AS
DESCRIBED ABOVE, TO ENSURE ITS CONTINUED EFFECTIVENESS.  THESE OPERATION AND MAINTENANCE ACTIVITIES WILL
BE CONSIDERED PART OF THE APPROVED ACTION AND ARE ELIGIBLE FOR TRUST FUND MONIES ON A 90/10% COST SHARE
BASIS WITH THE STATE FOR A PERIOD NOT TO EXCEED ONE YEAR.  I HAVE ALSO DETERMINED THAT THE ACTION BEING
TAKEN IS APPROPRIATE WHEN BALANCED AGAINST THE AVAILABILITY OF TRUST FUND MONIES AT OTHER SITES.

9/30/86                         MICHAEL R. DELAND
DATE                            REGIONAL ADMINISTRATOR
                                EPA, REGION I.



                SUMMARY OF REMEDIAL ALTERNATIVES SELECTION

                            INDUSTRI-PLEX SITE
                          WOBURN, MASSACHUSETTS

#SLD
I. SITE LOCATION AND DESCRIPTION

THE INDUSTRI-PLEX SITE (THE SITE) IS A 245 ACRE INDUSTRIAL PARK LOCATED IN WOBURN, MASSACHUSETTS (REFER
TO FIGURE 1), AN OLD INDUSTRIAL COMMUNITY LOCATED APPROXIMATELY TEN MILES NORTHWEST OF BOSTON.  PRIMARILY
KNOWN FOR ITS TANNERY INDUSTRY AT THE TURN OF THE CENTURY, WOBURN IS PRESENTLY EXPERIENCING AN ECONOMIC
REVITALIZATION WITH THE INFUSION OF A NUMBER OF COMPUTER AND SERVICE-RELATED BUSINESSES.  THE
INTERSECTION OF TWO MAJOR HIGHWAYS, ROUTE 128 TRAVERSING EAST TO WEST AND ROUTE 93 ORIENTED NORTH AND
SOUTH, HAS TURNED THE NORTHEASTERN THIRD OF THE CITY INTO A COMMERCIAL/INDUSTRIAL AREA.  PRESENTLY, THE
CITY HAS APPROXIMATELY 36,600 RESIDENTS AND IS A MIXTURE OF LIGHT INDUSTRIAL, COMMERCIAL, AND RESIDENTIAL
PROPERTIES.

LOCATED IN THE INDUSTRIALLY ZONED NORTHEAST CORNER OF WOBURN, THE SITE IS BOUNDED BY ANOTHER INDUSTRIAL
PARK AND THE COMMUNITY OF WILMINGTON TO THE NORTH, WHILE INTERSTATE ROUTE 93 AND THE TOWN OF READING FORM
THE EASTERN BORDER.  A COMMUTER RAIL LINE, ORIENTED IN A NORTH-SOUTH DIRECTION, TRANSECTS THE WESTERN
THIRD OF THE SITE.  COMMERCIAL AND LIGHT INDUSTRIAL/MANUFACTURING COMPANIES ARE LOCATED TO THE NORTH,
WEST AND SOUTH OF THE SITE. THE SITE, THEN OWNED BY A DEVELOPER, MARK PHILLIP TRUST, WAS UNDERGOING
COMMERCIAL DEVELOPMENT WHEN THE PRESENCE OF HAZARDOUS SUBSTANCES WAS DETECTED IN 1979.  PRESENTLY, THE
MAJORITY OF THE SITE IS UNDEVELOPED; HOWEVER, TWO PORTIONS CONTAIN SOME ACTIVE BUSINESSES.  TO THE WEST
OF THE RAILROAD TRACKS ELEVEN BUILDINGS ARE BUILT ON AREAS CONTAINING SOME DEGREE OF CONTAMINATION.
ACCESS TO THESE BUILDINGS IS VIA NEW BOSTON AND MERRIMAC STREETS. EAST OF THE TRACKS BUT WEST OF COMMERCE
WAY ARE SIX BUILDINGS CONSTRUCTED ON AREAS OF SUSPECTED CONTAMINATION.  ACCESS TO THESE AREAS IS BY
COMMERCE WAY AND ATLANTIC AVENUE.  NO HOMES ARE LOCATED ON OR ABUT THE SITE.  THE NEAREST RESIDENCES ARE
LOCATED APPROXIMATELY THREE QUARTERS OF A MILE TO THE NORTH ALONG EAMES STREET IN THE TOWN OF WILMINGTON. 
TO THE SOUTH, ANOTHER SMALL RESIDENTIAL NEIGHBORHOOD IS LOCATED OFF MISHAWUM ROAD AND WASHINGTON STREET.

THE HAZARDOUS SUBSTANCES PROBLEMS AT THIS SITE ARE PRIMARILY RELATED TO MORE THAN A CENTURY OF
MANUFACTURING OPERATIONS. RESULTS FROM A PRIVATELY FUNDED RESPONSIBLE PARTY REMEDIAL INVESTIGATION
INDICATE THAT THE MAJOR ENVIRONMENTAL CONCERNS AT THE SITE INVOLVE SOILS AND SLUDGES CONTAMINATED WITH
HEAVY METALS, ANIMAL GLUE WASTES EMITTING ODORS AND TWO DISCRETE GROUNDWATER PLUMES CONTAINING VOLATILE
ORGANICS.   THIS INVESTIGATION, CONDUCTED UNDER AN ADMINISTRATIVE CONSENT ORDER, WAS SPLIT INTO A
TWO-PHASED STUDY.  PHASE I FOCUSED ON THE ENTIRE SITE, INCLUDING AN AREA TO THE NORTH AND EAST OF
COMMERCE WAY SUBSEQUENTLY FOUND FREE OF CONTAMINATION.  THE PHASE II STUDY CONCENTRATED ON PROVIDING A
GREATER LEVEL OF DETAIL AS TO THE EXTENT OF THE PROBLEMS ON THE CONTAMINATED PORTION OF THE PROPERTY AND
DEVELOPING FEASIBLE ALTERNATIVES FOR REMEDYING THOSE PROBLEMS.  THE SITE BOUNDARIES FOR THE PHASE I STUDY
AREA ARE SHOWN IN FIGURE 2 AND FOR THE PHASE II STUDY AREA IN FIGURE 3.

THE SITE IS LOCATED IN THE ABERJONA RIVER VALLEY.  WOBURN IS LOCATED ON THE EASTERN AVELONIAN PLATFORM OF
THE NORTHERN APPALACHIAN MOUNTAIN SYSTEM.  THE SITE IS LOCATED BETWEEN THE NORTHERN BOUNDARY AND BLOOD
BLUFF FAULT ZONES WHICH DIVIDE THE GREATER BOSTON AREA INTO A SERIES OF NORTHEAST TRENDING BLOCKS. THESE
BLOCKS ARE IN TURN DISSECTED BY NORTH/SOUTH TRENDING FAULTS, ONE OF WHICH HAS CONTROLLED THE LOCATION OF
THE ABERJONA RIVER VALLEY.  THE GENERAL AREA HAS A MODERATE RELIEF WITH OCCASIONAL BEDROCK OUTCROPS
SCATTERED THROUGHOUT.  VERTICAL RELIEF IS APPROXIMATELY 40 FEET ABOVE GRADE.

THE BEDROCK AT THE SITE IS THE SALEM GABBRO-DIORITE.  AT THE NORTHERN PORTIONS OF THE SITE, BEDROCK IS
EXPOSED AS KNOBS AND RIDGES THROUGHOUT.  TOWARDS THE SOUTH WHERE THE ABERJONA RIVER VALLEY IS MORE
PRONOUNCED, BEDROCK OCCURS AS KNOBS RISING RAPIDLY FROM THE VALLEY TO THE EAST AND WEST.  SEE FIGURE 4
FOR WELL LOCATIONS.  DEPTH TO BEDROCK RANGES FROM ZERO (OW-2) TO FIFTY FEET BELOW GRADE AT OW-12 ON THE
SOUTHERN BORDER OF THE SITE.  SOUTH OF THE SITE A BURIED VALLEY BECOMES INCREASINGLY NARROWER AND DEEPER
WITH DEPTH TO BEDROCK BEING 100 FEET AT OW-7.  ON THE SITE, THE BEDROCK APPEARS TO BE COMPETENT AT
TOPOGRAPHIC HIGHS (OW-2) AND FRACTURED/JOINTED IN LOWER AREAS (OW-9).  RESULTS OF PUMPING AND RECOVERY
TESTS INDICATE THAT THE BEDROCK HAS RELATIVELY LOW PERMEABILITIES YIELDING LESS THAN 0.1 GPM TO PUMPED
WELLS OW-1, OW-2, OW-3.  WELL OW-9 YIELDS 1 GPM, WHILE OW-3 YIELDS 2 GPM.  ROCK WELL OW-4 YIELDS THE
HIGHEST VALUES OF 15 GPM; HOWEVER, THIS YIELD WAS ATTRIBUTED TO THE WELL LOCATION ABUTTING A ROCK
QUARRYING OPERATION WITH SUBSTANTIAL BLASTING. UNCONSOLIDATED DEPOSITS IMMEDIATELY OVERLYING THE BEDROCK
ARE LOW PERMEABILITY GLACIAL TILL, PERMEABLE OUTWASH SANDS, PEAT AND MISCELLANEOUS FILL DEPOSITS.

THE TILL MANTLES THE IRREGULAR SURFACE OF THE BEDROCK, BEING EXPOSED WHERE BEDROCK IS NEAR THE SURFACE
AND VIRTUALLY NON-EXISTENT AT THE CENTER OF THE VALLEY.  THE THICKEST DEPOSIT OF TILL IS LOCATED AT THE
SIDES OF THE VALLEY (OW-5 AND OW-17) WHERE MAXIMUM DEPTHS ARE 12 FEET.



GLACIO-FLUVIAL OUTWASH DEPOSITS OVERLAY THE TILL WITH A MAXIMUM THICKNESS OF 80 FEET OBSERVED IN THE
CENTER OF THE VALLEY NEAR OW-20.  THE INVESTIGATION INDICATED THAT THESE OUTWASH DEPOSITS HAVE A HIGH
DEGREE OF SORTING AND ARE UNIFORM IN SIZE.  SAND/GRAVEL WELLS INSTALLED DURING THE STUDY INDICATE THAT
THIS GEOLOGIC UNIT HAS A HIGH PERMEABILITY AND IS CAPABLE OF PRODUCING YIELDS IN EXCESS OF 500 GPM.

THE BURIED VALLEY BEGINS AT THE SOUTHERN END OF THE SITE NEAR OW-14 AND OW-12.  TWO SMALLER VALLEYS OR
TROUGHS ARE PRESENT AT THE SITE THAT MERGE WITH THE BURIED VALLEY.  A SMALLER TROUGH TRENDS FROM THE AREA
OF THE WOBURN CITY DUMP (NORTHWEST OF THE SITE) THROUGH OW-11 TO OW-14 TO OW-12.  SOUTH OF OW-12 THE
CENTER OR DEEPEST PART OF THE BURIED VALLEY EXTENDS THROUGH OW-18, OW-19 AND OW-20.  THE VALLEY IS
RELATIVELY NARROW IMMEDIATELY BELOW THE SITE BUT DOUBLES IN WIDTH IN THE AREA SOUTH OF THE DIGITAL
EQUIPMENT BUILDING (OW-19 AND TB-6).  THE VALLEY ALSO BECOMES DEEPER TO THE SOUTH, AWAY FROM THE SITE.

SINCE THE BURIED VALLEY DEEPENS AND THE TOPOGRAPHY IS GENTLE, THE SATURATED THICKNESS OF THE SAND
DEPOSITS BECOMES GREATER TOWARDS THE SOUTH.  AT OW-12, 44 FEET OF SAND ABOVE THE BEDROCK ARE SATURATED
WITH WATER AS COMPARED TO 82 FEET AT OW-20.

PEAT OVERLAYS THE OUTWASH DEPOSITS.  THIS PEAT ORIGINALLY COVERED A SUBSTANTIAL PORTION OF THE SITE;
HOWEVER, THE MAJORITY OF IT HAS BEEN REMOVED AS PART OF THE SITE DEVELOPMENT.  PEAT WAS ENCOUNTERED IN
MANY BORINGS AND TEST PITS, AND THE MAXIMUM THICKNESS OF 11.5 FEET IS SOUTH OF PHILLIPS POND AT OW-5.

RESULTS OF THE GROUNDWATER MONITORING PROGRAM INDICATE THAT THE AREA WIDE GROUNDWATER FLOWS IN A
SOUTHERLY DIRECTION INTO THE BURIED VALLEY.  HOWEVER, ON-SITE HYDROLOGY IS MORE COMPLEX. GROUNDWATER ON
THE WESTERN HALF OF THE SITE AS FAR EAST AS THE EAST HIDE PILE FLOWS INTO THE BURIED VALLEY NEAR OW-17
WHILE GROUNDWATER FOUND JUST WEST OF COMMERCE WAY EXTENSION FLOWS EASTERLY, DISCHARGING INTO THE MARSHES
EAST OF COMMERCE WAY. GROUNDWATER WHICH DOES NOT INTERCEPT THE MARSH CONTINUES DOWNGRADIENT CURVING
SLOWLY TO THE SOUTHWEST UNTIL IT INTERCEPTS THE BURIED VALLEY DOWN AROUND OW-19 AND 20.

RESULTS OF THE GROUNDWATER MAPPING INDICATE THAT A GROUNDWATER MOUND EXISTS NEAR THE CENTER OF THE SITE
AS A RESULT OF A  SHARP CONTRAST IN PERMEABILITIES BETWEEN AN ELEVATED BEDROCK KNOB AND THE OVERLYING
WASTE MATERIALS.  THIS MOUND SERVES TO CONTROL GROUNDWATER FLOW LOCALLY AND TO KEEP THE LOWER PORTIONS OF
THE WASTES SATURATED.

GROUNDWATER FLOW RATES HAVE BEEN ESTIMATED TO RANGE FROM 1 FOOT PER YEAR FOR BEDROCK TO 5 FEET PER DAY
FOR THE MOST HIGHLY PERMEABLE OUTWASH MATERIALS.  FLOW RATES BETWEEN 0.2 - 1 FOOT PER DAY HAVE BEEN
CALCULATED FOR THE BURIED VALLEY SOUTH OF THE SITE.

THE GROUNDWATER IN THE IMMEDIATE AREA OF THE SITE IS CURRENTLY USED SOLELY FOR NONCONTACT COOLING WATER. 
THE NEAREST MUNICIPAL DRINKING WATER SUPPLY WELLS ARE APPROXIMATELY 1.25 MILES DOWNGRADIENT.  THESE
WELLS, WELLS G & H, HAVE BEEN OUT OF SERVICE SINCE JUNE 1979 WHEN THEY WERE FOUND TO CONTAIN ELEVATED
LEVELS OF VOLATILE ORGANICS.  THE WELLS ARE CURRENTLY LISTED AS A SEPARATE SITE ON THE NATIONAL
PRIORITIES LIST (NPL).  REFER TO FIGURE 1 FOR LOCATION OF WELLS.  THE RESULTS OF THE REMEDIAL
INVESTIGATION/FEASIBILITY STUDY (RI/FS) AND HYDROGEOLOGICAL INVESTIGATIONS OF WELLS G & H INDICATE THAT
THE TWO NPL SITES ARE HYDRAULICALLY CONNECTED.  HOWEVER, THE SAME INVESTIGATIONS ALSO INDICATE THAT WHILE
CONTAMINANTS IN THE GROUNDWATER FROM THE INDUSTRI-PLEX HAVE MIGRATED OFF-SITE THEY HAVE NOT IMPACTED
WELLS G & H. THE SOURCE OF CONTAMINATION IN AND AROUND WELLS G & H APPEARS TO ORIGINATE FROM AREAS SOUTH
OF ROUTE 128 AND NOT FROM THE INDUSTRI-PLEX AREA.

WITHIN THE ABERJONA RIVER VALLEY, SURFACE WATER AS WELL AS GROUNDWATER GENERALLY TENDS TO FLOW IN A
SOUTHERLY DIRECTION TOWARD BOSTON HARBOR.  THE SITE IS NOT LOCATED IN A BASE (100 YEARS) FLOODPLAIN OF
THE ABERJONA RIVER AS DEFINED BY THE HUD FLOODPLAIN MANAGEMENT MAPS.  THERE ARE TWO SIGNIFICANT STREAMS
AND SEVERAL SMALL WETLANDS ON THE SITE.  THE ABERJONA RIVER ENTERS THE SITE FROM THE NORTHEAST.  THE
ABERJONA CROSSES UNDER ROUTE 93 IN TWO PLACES; THE MORE NORTHERLY SEGMENT ENTERS THE SITE IN THE
NORTHEAST CORNER, FLOWING IN A SOUTHWESTERLY DIRECTION, MEANDERING THROUGH A WETLANDS PRIOR TO
DISCHARGING INTO AN OPEN SWALE THAT FORMS THE CENTERLINE OF COMMERCE WAY.  THE SOUTHERN BRANCH OF THE
ABERJONA CROSSES UNDER ROUTE 93 AND DISCHARGES INTO PHILLIP POND, AN ARTIFICIALLY CREATED POND TO PROVIDE
FLOOD STORAGE CAPACITY FOR THE PROPOSED INDUSTRIAL PARK.  THE POND IS LOCATED ON THE SOUTHEASTERN
BOUNDARY OF THE SITE AND DISCHARGES THROUGH AN OPEN SWALE INTO THE SWALE LOCATED ALONG COMMERCE WAY.

THE OTHER STREAM OF CONCERN IS AN UNNAMED BROOK THAT ENTERS A FLOOD STORAGE POND, SIMILAR TO PHILLIPS
POND, CREATED TO ASSIST IN MANAGING SURFACE WATER RUN-OFF FROM A NEWLY CREATED INDUSTRIAL PARK ABUTTING
THE SITE ALONG ITS NORTHERN BORDER.  THE OUTLET OF THIS POND FLOWS OVER A DIKE AND SPILLWAY ONTO THE SITE
CREATING A SHALLOW POND ALONG THE NORTHERN BORDER.  THE POND AND ITS ASSOCIATED WETLANDS, 4.1 ACRES IN
SIZE, ARE LOCATED BETWEEN THE EAST AND WEST HIDE PILES, WITH AN EXPOSED ARSENIC AND LEAD DEPOSIT FORMING
THE SOUTHERN BOUNDARY OF THE POND.  A REVIEW OF HISTORICAL AERIAL PHOTOGRAPHS INDICATES THAT THESE PILES
AND DEPOSITS FILLED IN A PORTION OF THE ORIGINAL POND AND WETLANDS. THE OUTLET OF THE POND FORMS A SMALL
BROOK THAT FLOWS SOUTHEASTERLY INTERSECTING THE SWALE IMMEDIATELY UPSTREAM OF THE ABERJONA RIVER.  LESS
SIGNIFICANTLY, STREAMS FOUND TO THE NORTH AND NORTHWEST OF THE SITE ARE INTERCEPTED BY A NARROW DRAINAGE



DITCH ABUTTING THE WESTERLY SIDE OF THE RAILROAD TRACKS ON THE WESTERN THIRD OF THE SITE.  THE RAILROAD
TRACKS SERVE AS A SURFACE WATER DIVIDE, FORCING THE WATER TO FLOW IN A SOUTHERLY DIRECTION.  SEVERAL
SMALL STREAMS, INCLUDING HALL'S BROOK, WEST OF THE SITE, JOIN THIS DRAINAGE DITCH, ULTIMATELY PASSING
UNDER THE RAILROAD TRACKS AND ENTERING HALL'S BROOK STORAGE AREA.

HALL'S BROOK STORAGE AREA, LOCATED JUST SOUTH OF THE SITE, WAS CREATED BY THE DEVELOPER TO CONTROL
STORMWATER RUNOFF FROM THE INDUSTRIAL PARK.  THE OUTLET OF THE STORAGE AREA JOINS THE ABERJONA RIVER JUST
NORTH OF MISHAWUM ROAD.  REFER TO FIGURE 3 FOR LOCATION OF WETLANDS AND SURFACE WATER FLOW PATTERNS.

AS NOTED PREVIOUSLY, THERE ARE SEVERAL WETLANDS FOUND ON OR ADJACENT TO THE SITE.  THESE WETLANDS ARE
FOUND IN THE NORTHEAST AND NORTHWEST PORTIONS OF THE SITE.  THE WETLAND NORTHEAST OF COMMERCE WAY IS
APPROXIMATELY 11 ACRES IN SIZE, IS UNCONTAMINATED AND WOULD NOT BE IMPACTED BY REMEDIAL ACTIONS TAKEN ON
OTHER PORTIONS OF THE SITE.  THE PREVIOUSLY NOTED WETLANDS AND POND SITUATED BETWEEN THE EAST AND WEST
HIDE PILES WILL NEED TO BE ADDRESSED AS PART OF THE REMEDIAL ACTIONS.  THE REMAINING WETLAND ABUTS THE
NORTHWEST CORNER OF THE SITE, IS UPGRADIENT OF THE SITE AND SHOULD NOT BE AFFECTED BY THE REMEDIAL
ACTIONS.

#SH
II. SITE HISTORY

VARIOUS MANUFACTURING FACILITIES OPERATED ON THE WOBURN SITE FROM 1853 TO 1968.  PRIOR TO 1853 THE
PROPERTY WAS UNDEVELOPED LAND, COVERED FOREST ALONG THE NORTHERN, UPLAND BORDER AND WETLANDS AND MARSHY
SWAMPLAND OVER THE SOUTHERN TWO THIRDS OF THE SITE.

                      SUMMARY OF SITE OWNERSHIP

      DATE         OWNERSHIP                   COMMENTS

     PRIOR
     1853      UNKNOWN                  NATURAL UNDEVELOPED LAND

     1853      ROBERT B. EATON          MANUFACTURED HARTSHORN,
      TO                                VITRIOL, COPPERAS, GLUE,
     1863                               GUMS, NITRATES

     1863      MERRIMAC CHEMICAL CO     MANUFACTURED MANY TYPES OF
               (NEW ENGLAND             ACIDS, TIN CRYSTALS,
      TO       MANUFACTURING CO. MADE   OXYMURIATE OF ANTIMONY,
               MUNITIONS FROM 1915      ARSENICAL PESTICIDES. WASTE
     1929      TO 1920)                 PRODUCTS WERE ARSENIC, LEAD,
                                        ZINC, COPPER AND MERCURY

     1929      MONSANTO CHEMICAL CO     SIMILAR PRODUCTS TO MERRIMAC
     1931                               CHEMICAL CO

     1931      F&L LAND SALVAGE         SALVAGE EXISTING PLANT EQUIPMENT
     1934      AND IMPROVEMENT CO

     1934      NEW ENGLAND CHEMICAL     MANUFACTURE OF ANIMAL GLUES,
               INDUSTRIES, INC          "TECHNICAL GELATIN"

     1936      CONSOLIDATED CHEMICALS   SAME PRODUCTS AS PREVIOUS
     1961      INDUSTRIES               OWNER

     1961      STAUFFER CHEMICAL CO     SAME AS PREVIOUS OWNER

     1968
    PRESENT    MARK PHILLIP TRUST       INDUSTRIAL DEVELOPER.

IN FEBRUARY 1853, ROBERT EATON PURCHASED APPROXIMATELY 105 ACRES IN NORTH WOBURN TO ESTABLISH THE WOBURN
CHEMICAL WORKS. OPERATIONS BEGAN IN THE SUMMER OF 1853 WITH THE MANUFACTURE OF CHEMICALS FOR THE LOCAL
TEXTILE, LEATHER AND PAPER INDUSTRIES. IN 1863 ROBERT EATON JOINED THREE OTHER INDIVIDUALS TO FORM A
COMPANY CALLED MERRIMAC CHEMICAL COMPANY.  THIS COMPANY CONTINUED TO OPERATE AND EXPAND THE EXISTING
FACILITIES.



DURING THE PERIOD OF 1858-1890, THE MAIN PRODUCTS OF THE MERRIMAC CHEMICAL COMPANY WERE SULFURIC ACID AND
RELATED CHEMICALS.  AT THIS TIME, SULFURIC ACID WAS THE KEY TO MOST CHEMICAL PRODUCTION, BEING THE
INTERMEDIATE FOR MANY CHEMICALS REQUIRED BY THE PREVIOUSLY MENTIONED INDUSTRIES.

IN 1899, MERRIMAC PURCHASED THE WILLIAM H. SWIFT COMPANY (EAST BOSTON), A PRODUCER OF ARSENIC
INSECTICIDES, ACETIC ACID AND DRY COLORS.  BETWEEN 1899 AND 1915, MERRIMAC BECAME THE LEADING U.S.
PRODUCER OF ARSENIC INSECTICIDES.

IN 1915, MERRIMAC ORGANIZED A SEPARATE COMPANY, LOCATED JUST EAST OF THE MAIN PLANT, CALLED THE NEW
ENGLAND MANUFACTURING COMPANY. THE PURPOSE OF NEW ENGLAND MANUFACTURING COMPANY WAS TO PRODUCE WAR
MATERIALS, SPECIFICALLY MUNITIONS FOR WORLD WAR I.  MERRIMAC CHEMICAL COMPANY SUPPLIED NEW ENGLAND
MANUFACTURING COMPANY WITH ACID BY A PIPELINE.  NEW ENGLAND MANUFACTURING PRODUCED ORGANIC CHEMICALS,
INCLUDING PHENOL, BENZENE, PICRIC ACID AND TOLUENE AND TRINITROTOLUENE (TNT).  DURING THIS PERIOD OF
TIME, MERRIMAC CHEMICAL COMPANY ALSO ACQUIRED THE ENTIRE PLANT, ASSETS AND GOODWILL OF THE COCHRANE
CHEMICAL COMPANY OF EVERETT, MASSACHUSETTS.

IN NOVEMBER, 1929, THE MONSANTO CHEMICAL WORKS OF ST. LOUIS PURCHASED AND MERGED WITH THE MERRIMAC
CHEMICAL COMPANY. MERRIMAC WAS ALLOWED TO RETAIN ITS IDENTITY AS THE MERRIMAC DIVISION OF MONSANTO AND
CONTINUED TO OPERATE AT THE SITE UNTIL 1931.  BY 1931 ALL MERRIMAC OPERATIONS LOCATED IN WOBURN WERE
CONSOLIDATED TO THE MERRIMAC PLANT IN EVERETT.  FROM 1931 TO 1934, NO OPERATIONS WERE CONDUCTED ON THE
SITE.  EXISTING EQUIPMENT WAS SALVAGED BY F & L LAND SALVAGE AND, IN 1934, THE SITE WAS SOLD TO NEW
ENGLAND CHEMICAL INDUSTRIES.

FROM 1853 UNTIL 1929 THE SITE DEVELOPMENT WAS CHARACTERIZED BY NUMEROUS SMALL BUILDINGS SCATTERED OVER 90
ACRES.  OLD MAPS OF THE SITE SHOW THAT THESE BUILDINGS WERE BUILT OR DESTROYED AS QUICKLY AS THERE WERE
CHANGES IN THE DEMAND FOR CERTAIN CHEMICALS. IT APPEARS, BASED ON A HISTORICAL SEARCH AND VISUAL
OBSERVATIONS, THAT WASTE PRODUCTS WERE DISPOSED OF RANDOMLY OVER THE YEARS, USUALLY WHEREVER IT WAS
CONVENIENT, EITHER TO FILL IN A LOW SPOT OR OUT BEHIND A BUILDING.

NEW ENGLAND CHEMICAL BEGAN CONSTRUCTION OF AN ANIMAL HIDE GLUE MANUFACTURING PLANT ON THE SITE IN 1934,
AND STARTED UP THE PLANT IN MARCH, 1935.  NEW ENGLAND CHEMICAL COMPANY WAS PURCHASED BY CONSOLIDATED
CHEMICAL COMPANY IN 1936.  CONSOLIDATED  WAS PURCHASED BY STAUFFER CHEMICAL COMPANY IN THE EARLY 1960'S.
STAUFFER CONTINUED PLANT OPERATION UNTIL MID-1969, WHEN IT COMPLETED EQUIPMENT REMOVAL AND VACATED THE
SITE.

GLUE WAS MADE BY EXTRACTING A PROTEIN CALLED COLLAGEN FROM ANIMAL TISSUE OR BONES WITH HOT WATER.  THE
RAW MATERIALS INCLUDED RAW, SALTED OR LIMED HIDES, HIDE FLESHINGS, OR CHROME TANNED LEATHER SCRAPS FROM
CATTLE, HOGS, SHEEP OR OTHER ANIMALS. VARIOUS STEPS WERE REQUIRED TO PREPARE THESE MATERIALS FOR COOKING. 
ONCE PREPARED, THE GLUE STOCK WAS COOKED THREE TIMES WITH THE RESULTING COOKING WATER (CONTAINING 3-5%
GLUE) DRAWN OFF IN ORDER TO BE CONCENTRATED.  THE GLUE IN THE COOKING WATER WAS CONCENTRATED USING
EVAPORATORS FOLLOWED BY A CONTINUOUS BELT DRYER.  ONCE DRY, THE GLUE WAS GROUND UP AND BAGGED FOR
SHIPMENT. THE MATERIAL (CALLED TANKAGE) REMAINING IN THE BOTTOM OF THE TANK AFTER COOKING WAS DISPOSED OF
ON-SITE.  THE TANKAGE CONSISTED OF WOOD SHAVINGS, RAW PRODUCTS, AND HIDE MATERIALS.

DISPOSAL PRACTICES FOR THE TANKAGE AND OTHER BYPRODUCTS OF THE GLUE OPERATIONS WERE SIMILAR TO THOSE OF
MERRIMAC CHEMICAL COMPANY.  ON-SITE BURIAL OF THE TANKAGE, OTHER SOLIDS AND THE SLUDGE FROM THE PRIMARY
WASTE WATER SETTLING LAGOON OCCURRED EAST OF THE PLANT.  FREQUENTLY THIS ENTAILED BURYING MATERIAL
DIRECTLY ON TOP OF MATERIALS LEFT BEHIND FROM MERRIMAC'S PREVIOUS OPERATIONS.  THE LIQUID EFFLUENT FROM
THE OPERATION EXITED THE PLANT FROM THE SOUTHWEST CORNER OF THE BUILDING INTO A GREASE AND OIL SEPARATOR. 
THE EFFLUENT THEN FLOWED INTO A PRIMARY SETTLING BASIN, THE EFFLUENT OF WHICH WAS DISCHARGED INTO THE
CITY OF WOBURN SEWER LINE LOCATED NEXT TO THE PLANT.  OVER THE 35 YEARS PERIOD OF OPERATIONS, THE WASTE
DEPOSITS ACCUMULATED TO SUCH AN EXTENT THAT LARGE PILES OF HIDES AND OTHER WASTES RISING FORTY TO FIFTY
FEET ABOVE GRADE COVERED A NUMBER OF ACRES EAST OF THE PLANT.

IN DECEMBER, 1968, THE MARK PHILLIP TRUST PURCHASED THE PROPERTY FROM STAUFFER CHEMICAL COMPANY. 
TOGETHER WITH LAND HE OWNED SOUTH AND EAST OF THE SITE, THE TRUST INTENDED TO DEVELOP THE PROPERTY AS AN
INDUSTRIAL PARK TO BE CALLED INDUSTRI-PLEX 128. THE TRUST BEGAN DEVELOPMENT IN THE EARLY 1970'S ON THE
SOUTHERN MOST SECTION OF THE PROPERTY, NEAR MISHAWUM ROAD AND ROUTE 128. THIS INVOLVED FILLING AND
EXCAVATING PORTIONS OF THE PROPERTY TO FACILITATE SALE OF VARIOUS PARCELS OF PROPERTY.  DEVELOPMENT
CONTINUED NORTHWARD IN PHASES UNTIL THE TRUST REACHED THE SOUTHERN END OF THE SITE IN 1975.  AS SITE
DEVELOPMENT BEGAN TO ENCROACH ON THE BURIED ANIMAL GLUE MANUFACTURING WASTES, A VERY STRONG AND PERVASIVE
"ROTTEN EGG" ODOR WAS RELEASED INTO THE SURROUNDING AREAS.  THE ODOR, CHARACTERISTIC OF HYDROGEN SULFIDE
IS CAUSED BY THE ANAEROBIC DECOMPOSITION OF THE ORGANIC WASTES.  BECAUSE OF THE PREVAILING WIND DIRECTION
THE ODOR ROUTINELY IMPACTED THE COMMUNITY OF READING TO THE EAST WHERE IT WAS KNOWN AS "THE WOBURN ODOR". 
DESPITE REPEATED COMPLAINTS BY LOCAL CITIZENS AND NOTICES OF VIOLATIONS ISSUED BY THE MASSACHUSETTS
DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING (DEQE), THE TRUST CONTINUED ITS DEVELOPMENT, EXCAVATING
THE GLUE WASTES AND STOCKPILING THEM ON THE SIDES OF A SMALL POND ON THE NORTHERN BORDER OF THE SITE. 



THESE TWO STOCKPILES, OR "HIDE PILES" AS THEY CAME TO BE KNOWN, FILLED A CONSIDERABLE PORTION OF THE POND
AND ULTIMATELY REACHED DIMENSIONS OF UP TO 40 FEET HIGH, 250 FEET LONG AND 100 FEET WIDE.

AFTER REPEATED VIOLATIONS OF ITS ADMINISTRATIVE ORDERS, THE DEQE AND THE MASSACHUSETTS OFFICE OF THE
ATTORNEY GENERAL FILED SUIT IN SUFFOLK SUPERIOR COURT.  AT APPROXIMATELY THE SAME TIME, THE TOWN OF
READING FILED A SIMILAR SUIT IN MIDDLESEX SUPERIOR COURT. THESE TWO SUITS WERE MERGED, AND IN 1977 THE
COURT ISSUED AN ORDER PROHIBITING THE TRUST FROM DISTURBING TWO SMALL PARCELS OF LAND WHERE THE BULK OF
THE REMAINING GLUE WASTES WERE THOUGHT TO BE BURIED.  THE ORDER WAS ONLY PARTIALLY SUCCESSFUL IN ABATING
THE ODORS SINCE THE STOCKPILES, ESPECIALLY THE EASTERN ONE, CONTINUED TO GENERATE AND RELEASE SUBSTANTIAL
AMOUNTS OF HYDROGEN SULFIDE.

THE STATE HAS A LONG HISTORY OF ENFORCEMENT ACTIONS AGAINST THE MARK PHILLIP TRUST'S DEVELOPMENT OF THE
PROPERTY.  THESE ACTIONS BEGAN IN AUGUST OF 1969 WHEN THE DEVELOPER BEGAN WORK WITHOUT THE PROPER PERMITS
FROM THE MASSACHUSETTS DEPARTMENT OF NATURAL RESOURCES (DNR).  IN DECEMBER, 1970, THE DNR ISSUED A PERMIT
TO THE TRUST; THE PERMIT ACKNOWLEDGED THE EXISTENCE OF THE FORMER STAUFFER WASTEWATER TREATMENT LAGOON
AND DISPOSAL AREA AND REQUIRED THAT THEY BE ADDRESSED IN COMPLIANCE WITH CURRENT STATE REGULATIONS.

FEDERAL INVOLVEMENT BEGAN IN JUNE 1979 WHEN THE UNITED STATES ATTORNEY'S OFFICE, ON BEHALF OF THE U.S.
ARMY CORPS OF ENGINEERS (COE) AND EPA, FILED SUIT AGAINST THE TRUST ALLEGING VIOLATIONS OF SS404 OF THE
FEDERAL WATER POLLUTION CONTROL ACT WHICH REGULATES THE FILLING OF WETLANDS.  AN INJUNCTION WAS ISSUED
AND FURTHER DEVELOPMENT ACTIVITY STOPPED.  IN SUPPORT OF THIS INJUNCTION EPA PROVIDED THE RESULTS OF ITS
SOIL AND WATER TESTING AT THE SITE WHICH SHOWED THAT HAZARDOUS SUBSTANCES, PRIMARILY ARSENIC, CHROMIUM
AND LEAD SLUDGES, HAD BEEN RELEASED AT THE SITE.  NEGOTIATIONS BETWEEN THE TRUST AND THE STATE AND
FEDERAL REGULATORY AGENCIES BEGAN AND CONTINUED UNTIL MAY, 1985, WHEN SEPARATE STATE AND FEDERAL CONSENT
DECREES WERE APPROVED BY THEIR RESPECTIVE COURTS. THE DECREES, SIMILAR IN SCOPE, REQUIRED THE TRUST TO
UNDERTAKE A SERIES OF STEPS, INCLUDING INVESTIGATIONS TO DETERMINE THE NATURE AND EXTENT OF THE HAZARDOUS
WASTE PROBLEMS, CLEANING UP THE HAZARDOUS WASTE PROBLEMS AND RESOLVING THE WETLAND FILLING ISSUES. IN
EXCHANGE, THE TRUST WOULD BE ABLE TO DEVELOP CERTAIN PIECES OF THE PROPERTY IN ORDER TO GENERATE ENOUGH
REVENUE TO CONTINUE WITH THE REMEDIAL INVESTIGATIONS AND CLEAN UP.  CITING THE INABILITY TO GENERATE
SUFFICIENT CAPITAL, THE TRUST HAS NEVER COMPLIED WITH THE TERMS OF THE CONSENT DECREES.

TWO RESPONSE ACTIONS HAVE BEEN UNDERTAKEN AT THE SITE.  THE FIRST, CONDUCTED BY THE DEQE IN NOVEMBER 1980
INVOLVED A SPRAYED LATEX COVER OVER A LARGE EXPOSED ARSENIC AND LEAD DEPOSIT TO MINIMIZE AIR ENTRAINMENT
OF ARSENIC AND LEAD DUST.  IN THE SUMMER OF 1981 THE EPA UNDERTOOK A REMOVAL ACTION BY INSTALLING A
CHAINLINK FENCE AROUND THE SITE TO PREVENT UNAUTHORIZED ACCESS TO THE SITE.  A SUBSEQUENT REMOVAL ACTION
WAS UNDERTAKEN IN JUNE 1986 TO REPAIR THE EXISTING FENCE.

IN MAY, 1982, THE MASSACHUSETTS DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING (DEQE) AND EPA ENTERED
INTO A CONSENT ORDER WITH STAUFFER CHEMICAL COMPANY TO UNDERTAKE A REMEDIAL INVESTIGATION/FEASIBILITY
STUDY (RI/FS) AND SUBJECT TO CERTAIN CONDITIONS TO PAY FOR ITS APPORTIONED SHARE OF THE REMEDIAL ACTIONS. 
STAUFFER BEGAN IMPLEMENTING THE ORDER IN THE SUMMER OF 1982 WITH PHASE I OF A REMEDIAL INVESTIGATION AND
COMPLETED THE RI/FS PROCESS IN APRIL 1985 WITH THE SUBMISSION OF THE PHASE II RI/FS.  THESE DOCUMENTS
SERVE, IN PART, AS THE BASIS OF THIS ROD.

AS BRIEFLY NOTED PREVIOUSLY, THE WASTE PRODUCTS RESULTING FROM 115 YEARS OF INDUSTRIAL ACTIVITIES WERE
RANDOMLY DISPOSED OF ONSITE.  PRIOR TO 1934 IT APPEARS THAT WASTE MATERIALS WERE DISPOSED OF OVER A WIDE
AREA, ENCOMPASSING ALL THE PROPERTY OWNED BY MERRIMAC CHEMICAL COMPANY WEST OF THE CURRENT LOCATION OF
COMMERCE WAY, INCLUDING THE PROPERTY WEST OF THE RAILROAD TRACKS.  IT APPEARS THAT THE WASTES WERE USED
FOR TWO PURPOSES; THE FIRST WAS TO FILL LOWLANDS, WETLANDS AND SHALLOW PONDS IN ORDER TO PROVIDE MORE
USABLE LAND ON WHICH TO LOCATE NEW PROCESSES.  THE SECOND USE WAS AS A CONSTRUCTION MATERIAL USED TO
BUILD DIKES AND LEVEES TO CONTAIN LIQUID WASTES IN A PARTICULAR AREA.

AFTER 1934 AND FOR THE REMAINDER OF INDUSTRIAL OPERATIONS, THE DISPOSAL OF WASTE PRODUCTS WAS MORE
LIMITED TO AREAS EAST AND SOUTHEAST OF THE MAIN PLANT.  THESE WASTES WERE DEPOSITED DIRECTLY ON TOP OF
THE EXISTING DEPOSITS AND REACHED HEIGHTS IN EXCESS OF FORTY FEET ABOVE NATURAL GRADE.  AS THE TRUST
BEGAN DEVELOPMENT ON THE SITE IT REMOVED UNSUITABLE MATERIAL LEFT BEHIND BY THE PREVIOUS OPERATIONS,
INCLUDING WASTE DEPOSITS. THIS UNSUITABLE MATERIAL WAS EITHER TRUCKED OFF-SITE TO A PRIVATE LANDFILL TO
BE USED AS COVER MATERIAL, PLACED UNDER THE BOSTON EDISON RIGHT OF WAY (ROW) SOUTH OF THE SITE OR
STOCKPILED ON A SECOND BOSTON EDISON ROW ON THE NORTHERN BORDER OF THE SITE IMPINGING ON A SHALLOW POND
AND WETLAND.

PRESENTLY THE SITE IS A MIXTURE OF DEVELOPED AND UNDEVELOPED PARCELS OF LAND CONTAINING THE WASTE
PRODUCTS OF THE FORMER INDUSTRIAL OPERATIONS.  THESE DEPOSITS REMAIN EITHER AS THEY WERE INITIALLY PLACED
OR AS RELOCATED TO ANOTHER LOCATION ON THE SITE TO FACILITATE SITE DEVELOPMENT.  SITE INVESTIGATIONS
INDICATE THAT UNDER EXISTING CONDITIONS THE SITE CONTINUES TO RELEASE CONTAMINANTS TO THE ENVIRONMENT AND
POSES A SIGNIFICANT POTENTIAL FOR THE CONTINUED RELEASE.  SAMPLING DATA INDICATE EXPOSED ARSENIC,
CHROMIUM AND LEAD DEPOSITS ARE CONTINUING TO BE TRANSPORTED TO THE AREA SURFACE WATER AND WETLANDS FOUND



ON SITE.  WHILE THIS FINDING DOES NOT APPEAR TO BE PRESENTLY IMPACTING, TO A SIGNIFICANT DEGREE, THE
WATER QUALITY, THESE TOXIC METALS WILL CONTINUE TO ACCUMULATE IN THE BOTTOM SEDIMENTS AND ULTIMATELY
CAUSE A LONG TERM ENVIRONMENTAL PROBLEM.  THE EAST AND WEST HIDE PILES BECAUSE OF SLOPE STABILITY
PROBLEMS CONTINUE TO SLOUGH OFF SUBSTANTIAL PORTIONS OF THE PILES, RELEASING HYDROGEN SULFIDE GASES TO
THE ATMOSPHERE AND TOXIC METALS AND SOILS INTO THE POND AND WETLANDS. LARGE AREAS OF THE CONTAMINATED
SOILS ARE EXPOSED AT THE SURFACE THEREBY ALLOWING INDIVIDUALS AND ANIMALS TO COME IN DIRECT CONTACT WITH
ARSENIC, CHROMIUM AND LEAD.  DESPITE REPEATED ATTEMPTS TO EXCLUDE PEOPLE FROM COMING IN CONTACT WITH
THESE METALS, EVIDENCE SUGGESTS THAT INDIVIDUALS ARE ROUTINELY EXPOSED TO ELEVATED LEVELS OF HEAVY METALS
RESULTING FROM THEIR UNAUTHORIZED PRESENCE ON THE SITE.

#CSS
III. CURRENT SITE STATUS

PURSUANT TO A CONSENT ORDER CERCLA SS106, STAUFFER CHEMICAL COMPANY CONDUCTED A TWO PHASED RI AND AN FS
FOR THE SITE, AS SHOWN ON FIGURE 1.

A. REMEDIAL INVESTIGATION

RESULTS OF THE RI CHARACTERIZED CURRENT SITE CONDITIONS, DEFINED THE NATURE AND EXTENT OF CONTAMINATION,
IDENTIFIED THE PATHWAYS AND RECEPTORS, AND IDENTIFIED REMEDIAL ALTERNATIVES FOR EVALUATION DURING THE FS.

PHASE I OF THE RI WAS DESIGNED TO DETERMINE THE TYPES OF CONTAMINANTS PRESENT, THEIR AREAL EXTENT AND THE
ENVIRONMENTAL MEDIA IMPACTED.  IT ENTAILED SAMPLING THE ENTIRE SITE AND DETERMINED THAT THE MAJORITY OF
THE WASTE PROBLEMS WERE CONTAINED ON THE WESTERN HALF OF THE SITE.  THE AREA TO THE EAST OF THE PROPOSED
EXTENSION OF COMMERCE WAY CONTAINED NONE OF THE METALS OR HIDE DEPOSITS.

THE PHASE II INVESTIGATION FOCUSED IN GREATER DETAIL ON THE AREA CONTAINING THE WASTES AND DOCUMENTED THE
PRESENCE OF APPROXIMATELY ONE MILLION CUBIC YARDS OF CONTAMINATED SOILS AND SLUDGES DEPOSITED OVER A
HUNDRED ACRE AREA.  THIS MATERIAL TENDS TO BE DEPOSITS CONTAINING ARSENIC, LEAD, ZINC OR COPPER DERIVED
FROM MERRIMAC CHEMICAL'S OPERATIONS.  THE RI ESTABLISHED THAT THESE MATERIALS REACH A DEPTH OF EIGHT FEET
BELOW GRADE AND THAT APPROXIMATELY FIFTEEN PERCENT OF THESE MATERIALS WERE WITHIN THE SATURATED ZONE. 
MATERIALS GENERATED DURING THE GLUE MANUFACTURING OPERATIONS PRODUCED WASTES CONTAINING ELEVATED LEVELS
OF CHROMIUM AND ORGANIC MATERIAL SUCH AS LEATHER SCRAPS, HAIR AND FLESHINGS.  ORIGINALLY, THIS MATERIAL
WAS DEPOSITED EAST OF THE STAUFFER CHEMICAL PLANT, DIRECTLY UPON THE PREVIOUS WASTE DEPOSITS.  THIS
MATERIAL REACHED SUBSTANTIAL HEIGHTS ABOVE GRADE.  HOWEVER, AS A RESULT OF RECENT SITE DEVELOPMENT, MUCH
OF THIS MATERIAL WAS REDISTRIBUTED THROUGHOUT THE SITE, AS WELL AS SOME OF IT BEING TRANSPORTED OFF-SITE. 
CURRENTLY THE BULK OF THIS MATERIAL IS CONTAINED IN FOUR DISCRETE AREAS ON-SITE, WITH HEIGHTS EXCEEDING
THIRTY FEET ABOVE GRADE. RESULTS FROM THE RI INDICATE THAT SOME OF THESE SLUDGE DEPOSITS CONTAINING TOXIC
METALS WERE IN DIRECT CONTACT WITH GROUNDWATER AND SURFACE WATER.  SAMPLING RESULTS OF THE SURFACE WATER
INDICATE THAT THE PRESENT IMPACT FROM THESE DEPOSITS ARE BELOW APPLICABLE STANDARDS.  GROUNDWATER RESULTS
INDICATE SPORADIC LEVELS ABOVE DRINKING WATER STANDARDS; HOWEVER, THE IMPACTS OF THE DEPOSITS ON
GROUNDWATER APPEAR TO BE LOCALIZED.  DURING PHASE II, HOWEVER, TWO PLUMES OF GROUNDWATER CONTAMINATED
WITH BENZENE AND TOLUENE WERE DISCOVERED.  THE TOLUENE PLUME ORIGINATES JUST NORTHEAST OF THE
INTERSECTION OF COMMERCE WAY AND ATLANTIC AVENUE.  THIS PLUME IS THE ONLY CONTAMINANT FOUND EAST OF
COMMERCE WAY.  THE BENZENE PLUME APPEARS TO ORIGINATE ON THE SOUTHERN SIDE OF ATLANTIC AVENUE BETWEEN 10
AND 20 ATLANTIC AVENUE.

AS PREVIOUSLY NOTED, THE SITE IS LOCATED IN A HIGHLY INDUSTRIALIZED AREA OF THE CITY.  WITHIN THE
INDUSTRI-PLEX PARK ITSELF, OVER SIXTY COMPANIES EMPLOY OVER 4,000 PEOPLE.  WITHIN A HALF MILE RADIUS THE
NUMBERS SWELL TO OVER 200 BUSINESSES AND 10,000 EMPLOYEES.  THE CLOSEST RESIDENTIAL NEIGHBORHOOD IS
ROUGHLY THREE QUARTERS OF A MILE TO THE NORTHWEST OF THE SITE.  THE RI IDENTIFIED THE POTENTIAL PATHWAYS
OF CONTAMINANT MIGRATION AS SURFACE WATER, GROUNDWATER, AIR AND DIRECT CONTACT WITH CONTAMINATED SOILS. 
THE RI DETERMINED THAT SOILS PRESENTED TWO POTENTIAL THREATS TO RECEPTORS.  THE PRIMARY THREAT FROM SOILS
WAS A DIRECT CONTACT THREAT TO INDIVIDUALS TRAVERSING THE SITE.  THESE INDIVIDUALS WOULD EITHER BE FROM
THE INDUSTRIAL PARKS OR MORE LIKELY, PERSONS WHO USE THE SITE FOR RECREATIONAL PURPOSES, DESPITE REPEATED
ATTEMPTS TO RESTRICT SITE ACCESS. THE SECOND POTENTIAL THREAT FROM SOILS, A LESS SIGNIFICANT ONE, WAS THE
OFF-SITE MIGRATION OF TOXIC METALS VIA SURFACE WATERS RESULTING FROM EITHER DIRECT CONTACT OF THE
DEPOSITS WITH THE SURFACE WATERS OR RUN-OFF FROM A STORM EVENT.  SURFACE WATERS FLOWING OFF-SITE PASS
WELLS G AND H AND ULTIMATELY DISCHARGE INTO THE UPPER MYSTIC LAKES, A RECREATION AREA. RESULTS FROM
PREVIOUS STUDIES AND THE RI INDICATE THAT THE PREVAILING WIND DIRECTION IS FROM THE NORTHWEST, TOWARD THE
EAST, SOUTHEAST.  ODORS ORIGINATING ON-SITE TEND TO IMPACT THE EAST, SOUTHEASTERN PORTIONS OF THE
INDUSTRIAL PARK AND THE WESTERN BORDER OF READING, WHERE APPROXIMATELY 5,000 PEOPLE LIVE.  RESIDENTS OF
THIS NEIGHBORHOOD WERE THE PRIMARY RECIPIENTS OF THE ODORS DURING ACTIVE SITE DEVELOPMENT AND AS A RESULT
LOGGED THE MOST COMPLAINTS WITH THE DEQE.



PRESENTLY THE GROUNDWATER LEAVING THE SITE IS UTILIZED SOLELY FOR NON-CONTACT COOLING WATER BY SEVERAL
DOWNGRADIENT COMPANIES. IT IS NOT USED FOR A POTABLE WATER SUPPLY.  SEPARATE STUDIES EVALUATING EXISTING
LAND-USE PATTERNS AND AQUIFER CHARACTERISTICS INDICATE THAT THE AQUIFER IMMEDIATELY DOWNGRADIENT OF THE
SITE WOULD BE UNSUITABLE FOR USE AS A MUNICIPAL WATER SUPPLY, GIVEN CURRENT REGULATIONS.  FURTHER
DOWNGRADIENT, THE AQUIFER WAS USED AS A POTABLE WATER SUPPLY BY THE CITY OF WOBURN. WOBURN WELLS G AND H
WITHDREW GROUND WATER FROM THE AQUIFER UNDERLYING THE ABERJONA RIVER.  THESE WELLS WERE ABANDONED IN MAY
1979 WHEN THEY WERE FOUND TO BE CONTAMINATED WITH VOLATILE ORGANIC CHEMICALS.

THE RI/FS IDENTIFIED THREE AREAS REQUIRING REMEDIAL ACTIONS:

• SOILS: APPROXIMATELY ONE HUNDRED ACRES CONTAINED LEVELS OF ARSENIC, CHROMIUM, OR LEAD ABOVE  
BACKGROUND VALUES. THESE SOILS WERE DETERMINED TO POSE A DIRECT CONTACT THREAT.

• AIR:   AIR EMISSIONS FROM THE EAST HIDE PILE CONTAINED HYDROGEN SULFIDE GAS CREATING A      
SUBSTANTIAL ODOR PROBLEM.

• GROUNDWATER: TWO GROUNDWATER PLUMES, ONE CONTAMINATED WITH BENZENE AND THE OTHER WITH
TOLUENE,  POTENTIALLY IMPACT THE WELLS G & H AQUIFER.

1. SOILS

THE RI VERIFIED THAT THE MAJORITY OF THE HAZARDOUS WASTES PROBLEMS AT THE SITE RESULTED FROM THE PRESENCE
OF SOILS AND SLUDGES CONTAMINATED WITH TOXIC METALS.  THE RI DETERMINED THAT THESE METALS POSED A DIRECT
CONTACT THREAT TO THE PUBLIC HEALTH AND ENVIRONMENT.  WHILE SUBSTANTIAL QUANTITIES OF ZINC, COPPER AND,
TO A LESSER EXTENT, MERCURY WERE DETECTED, THE PRIMARY METALS OF CONCERN WERE ARSENIC, LEAD AND CHROMIUM. 
IN ADDITION TO THE TOXIC METALS, THE ORGANIC MATERIALS SUCH AS HAIR, LEATHER SCRAPS AND FLESHINGS
RESULTING FROM THE GLUE MANUFACTURING PROCESS ARE OF CONCERN.  THESE ORGANIC MATERIAL DEPOSITS RELEASE
OBNOXIOUS ODORS WHEN DISTURBED AND THE LEACHATE DISCHARGES FROM THE DEPOSITS ADVERSELY IMPACT GENERAL
WATER QUALITY BECAUSE THESE MATERIALS HAVE A SIGNIFICANT BIOCHEMICAL OXYGEN DEMAND (BOD).

LEAD WAS THE MOST PREVALENT CONTAMINANT OF CONCERN FOUND ON SITE.  LEVELS OF LEAD RANGED FROM BACKGROUND
VALUES (10 PARTS PER MILLION (PPM)) TO A HIGH OF 54,400 PPM, THE AVERAGE VALUE BEING 1,263 PPM.  IN MOST
INSTANCES, WHERE ELEVATED LEVELS OF LEAD WERE DETECTED ARSENIC LEVELS WERE ELEVATED ALSO.  THIS IS THE
RESULT OF THE MANUFACTURE OF LEAD ARSENATE INSECTICIDE. VALUES FOR ARSENIC RANGED FROM LESS THAN 10 PPM
TO 30,800 PPM, THE AVERAGE CONCENTRATION BEING 288 PPM.  ELEVATED LEVELS OF LEAD AND ARSENIC WERE FOUND
ON A TOTAL OF APPROXIMATELY 57 ACRES.  APPROXIMATELY HALF THE 57 ACRES CONTAINED VALUES IN EXCESS OF 1000
PPM.  FIGURE 5 SHOWS THE APPROXIMATE AREAL EXTENT OF THE LEAD AND ARSENIC CONTAMINATION.

BOTH LEAD AND ARSENIC HAVE LONG BEEN ASSOCIATED WITH SIGNIFICANT LONG TERM HEALTH EFFECTS.  THE PRIMARY
ROUTE OF EXPOSURE TO THESE METALS AT THE SITE IS SOIL INGESTION; HOWEVER, SKIN CONTACT AND INHALATION ARE
ALSO OF CONCERN.  LEAD POSES A HAZARD TO REPRODUCTION AND EXERTS TOXIC EFFECTS ON PREGNANCY AND THE
FETUS.  EVIDENCE SUGGESTS THAT LEAD HAS A TOXIC EFFECT ON THE BRAIN, CENTRAL NERVOUS SYSTEM, THE KIDNEYS
AND HEMATOPIETIC SYSTEM.  CHRONIC EXPOSURE BY INGESTION OR INHALATION CAN CAUSE LEAD ENCEPHALOPATHY AND
IN SEVERE CASES PERMANENT BRAIN DAMAGE. LEAD HAS BEEN PARTICULARLY ASSOCIATED WITH DETECTABLE LEARNING
DISABILITIES IN CHILDREN EXPOSED TO RELATIVELY LOW LEVELS.

ARSENIC IS A HUMAN CARCINOGEN CAUSING SKIN TUMORS WHEN IT IS INGESTED AND LUNG TUMORS WHEN INHALED. 
ARSENIC HAS ALSO BEEN LINKED TO CHROMOSOMAL DAMAGE IN HUMANS AS WELL AS ANIMALS.  AN INCREASED INCIDENCE
OF MULTIPLE MALFORMATIONS HAS BEEN DOCUMENTED AMONG CHILDREN BORN TO WOMEN OCCUPATIONALLY EXPOSED TO
ARSENIC.

CHROMIUM IN SOILS AND HIDE DEPOSITS WAS THE OTHER MAJOR CONTAMINANT OF CONCERN.  THESE WASTES, ASSOCIATED
WITH THE DISPOSAL OF GLUE MANUFACTURING WASTES, WERE DETECTED ABOVE BACKGROUND LEVELS ON APPROXIMATELY
THIRTY FIVE ACRES.  CHROMIUM VALUES RANGED FROM BACKGROUND (LESS THAN 10 PPM) TO A HIGH OF 80,600 PPM
(AVERAGE 718 PPM).  APPROXIMATELY HALF OF THE 35 ACRES OF WASTE CONTAINED CHROMIUM VALUES IN EXCESS OF
1000 PPM.  THE RI INDICATES THAT ELEVATED VALUES OF CHROMIUM ARE TYPICALLY FOUND IN AREAS OF HIDE DEPOSIT
DISPOSAL OR IN THE CHROME LAGOON AREA.  HIDE DEPOSITS, THE SOURCE OF THE OBNOXIOUS ODOR, WERE CONFINED TO
APPROXIMATELY 13 ACRES.  FIGURE 6 DEPICTS THE HIDE DEPOSIT AREAS AND THE AREAL EXTENT OF WASTES WITH
ELEVATED CHROMIUM VALUES.

THE HEALTH IMPACTS OF CHROMIUM ARE VERY DEPENDENT ON ITS OXIDATION STATE.  HEXAVALENT CHROMIUM HAS A
GREATER ADVERSE HEALTH IMPACT THAN THE TRIVALENT FORM OF CHROMIUM.  HEXAVALENT CHROMIUM SALTS ARE FOUND
CARCINOGENIC IN LABORATORY ANIMALS AND CAUSE EXCESS CASES OF LUNG CANCER IN WORKERS OCCUPATIONALLY
EXPOSED.  HEXAVALENT CHROMIUM CAUSES DNA AND CHROMOSOMAL DAMAGE IN ANIMALS AND HUMANS.  IN ADDITION,
HEXAVALENT CHROMIUM IMPACTS THE KIDNEYS AND TO A LESSER EXTENT, THE LIVER.  HEXAVALENT CHROMIUM IN THE
ENVIRONMENT QUICKLY REDUCES TO THE LESS TOXIC TRIVALENT.  THE PRIMARY HEALTH EFFECT ASSOCIATED WITH
TRIVALENT CHROMIUM IS CONTACT DERMATITIS IN SENSITIVE INDIVIDUALS.  THE RI/FS DID NOT DETECT THE PRESENCE
OF HEXAVALENT CHROMIUM AT THE SITE.



2. AIR

THE SITE'S IMPACT ON THE SURROUNDING AIR QUALITY HAS HISTORICALLY BEEN ONE OF THE MAJOR CONCERNS
ASSOCIATED WITH THE SITE.  THE ODORS EMANATING FROM THE SITE HAVE BEEN THE SOURCE OF MUCH DISCUSSION AND
INPUT FROM THE SURROUNDING COMMUNITY.  INITIALLY THERE WAS CONCERN ABOUT THE POTENTIAL FOR PARTICULATES
CONTAINING HAZARDOUS METALS BECOMING ENTRAINED IN THE AIR OF SURROUNDING NEIGHBORHOODS AND FEAR OF HEALTH
HAZARDS ASSOCIATED WITH THE OBNOXIOUS ODOR RESULTING FROM THE DISTURBANCE OF HIDE WASTE DEPOSITS.

PRIOR TO THE RI, THE AGENCY'S FIELD INVESTIGATION TEAM (FIT) CONDUCTED AN AIR EMISSION SURVEY FOR
PARTICULATES CONTAINING METALS.  THE SURVEY CONCLUDED THAT THE EXPOSED METALS DEPOSITS WERE NOT BEING
ENTRAINED IN THE AIR AND THEREFORE WERE NOT PRODUCING AN OFF-SITE IMPACT.  ADDITIONAL AIR DATA COLLECTED
AS PART OF THE RI HEALTH AND SAFETY PLAN ALSO INDICATED THAT AIRBORNE PARTICULATES ARE NOT A PROBLEM.

THE RI INVESTIGATION OF POTENTIAL AIR IMPACTS FOCUSED ON LOCATING AND CHARACTERIZING AREAS OF POTENTIAL
AIR EMISSIONS, SPECIFICALLY ODORS.  THE PHASE I INVESTIGATION IDENTIFIED FOUR AREAS CONTAINING BURIED
GLUE MANUFACTURING WASTES THAT WERE ACTUAL OR POTENTIAL SOURCES OF ODORS.  THESE ARE THE EAST, WEST,
EAST-CENTRAL AND SOUTH HIDE PILES.  PHASE II OF THE RI USED SEVERAL ANALYTICAL TECHNIQUES, AS WELL AS AN
ODOR EVALUATION PANEL TO CHARACTERIZE THE TYPE AND STRENGTH OF THE ODORS BEING EMITTED FROM EACH OF THE
FOUR WASTE AREAS.

THE PHASE II INVESTIGATION USED A FIELD SCREENING TECHNIQUE, CALLED BAR HOLE SAMPLING, TO DELINEATE
POTENTIAL SOURCES OF ODORS.  AREAS SO IDENTIFIED WERE SUBJECTED TO ADDITIONAL INVESTIGATION.  AIR SAMPLES
WERE COLLECTED BY DRIVING A STEEL BAR TWO OR THREE FEET IN THE GROUND'S SURFACE TO ESTABLISH A TEMPORARY
HOLE, INSERTING ONE END OF A PLASTIC SAMPLING HOSE INTO THE HOLE, AND ATTACHING THE OTHER END TO A
COMBUSTIBLE GAS METER AND A HYDROGEN SULFIDE (H2S) METER CONNECTED IN SERIES. USING A CALIBRATED PUMP, A
SAMPLE OF AIR WAS WITHDRAWN FROM THE BAR HOLE, PASSED THROUGH THE METERS AND EXHAUSTED TO THE AMBIENT
AIR.  HYDROGEN SULFIDE VALUES WERE RECORDED IN PPM AND COMBUSTIBLE GAS AS A PERCENT OF TOTAL GASES
MEASURED FOR EACH HOLE.

RESULTS OF THE BAR HOLE SAMPLING INDICATE THAT EACH AREA IDENTIFIED AS CONTAINING GLUE MANUFACTURING
WASTES HAD DETECTABLE LEVELS OF COMBUSTIBLE GAS AND H2S, AND THEREFORE HAD THE POTENTIAL FOR EMITTING
ODORS.  THE SAMPLING IDENTIFIED THE EAST HIDE PILE AS THE AREA WITH THE GREATEST POTENTIAL FOR BEING A
MAJOR ODOR SOURCE.  ALL READINGS COLLECTED FROM THE EAST HIDE PILE HAD LEVELS THAT EXCEEDED THE UPPER
DETECTION RANGE OF THE   INSTRUMENTATION.

THE MAJORITY OF SAMPLES COLLECTED FROM THE WEST HIDE PILE WERE AT THE LOWER DETECTION LIMIT OF THE
INSTRUMENTS; HOWEVER, AREAS WITH ELEVATED READINGS SIMILAR TO THOSE FOUND IN THE EAST PILE WERE FOUND
WIDELY SCATTERED THROUGHOUT THE PILE. IN THESE AREAS, VALUES FLUCTUATED WILDLY, WITH RESULTS RANGING FROM
NOT DETECTABLE TO EXCEEDING UPPER LIMITS IN BAR HOLES LESS THAN THREE FEET APART.  THESE FINDINGS
INDICATE THAT EITHER THE MATERIAL DEPOSITED IN THE WEST PILE IS DIFFERENT THAN THAT OF THE EAST PILE OR
THAT THE PHYSICAL COMPOSITION OF THE PILE CONTROLS AND LIMITS THE POTENTIAL ODOR EMISSIONS.

THE RESULTS OF THE BAR HOLE ANALYSIS INDICATE THAT FOUR DISCRETE AREAS WITHIN THE EAST CENTRAL HIDE
DEPOSIT HAVE ELEVATED LEVELS OF COMBUSTIBLE GAS AND H2S.  THESE AREAS RECEIVED ADDITIONAL INVESTIGATION. 
THE SOUTH HIDE PILE, LOCATED EAST OF THE CHROMIUM LAGOONS PRODUCED ONLY ONE SMALL AREA WITH ELEVATED
LEVELS. IN ADDITION TO THE FOUR KNOWN HIDE DEPOSIT AREAS, THE RI EVALUATED SEVERAL OTHER LOCATIONS USING
THE BAR HOLE TECHNIQUE.

AREAS OWNED BY ANTHONY S. FEMMINO, MARY E. FITZGERALD AND JOHN J. MULHERN/MICHAEL A. HOWLAND, WOODCRAFT
SUPPLIES AND BOSTON EDISON ELECTRIC COMPANY RIGHT OF WAY (ROW) NUMBER 9 ALL EXHIBITED VALUES IN EXCESS OF
50 PERCENT COMBUSTIBLE GASES AND 250+ PPM OF H2S.  SAMPLES ON THE MARY E. FITZGERALD AND JOHN J.
MULHERN/MICHAEL A. HOWLAND PROPERTY AND ANTHONY S. FEMMINO'S PROPERTY WERE SEVERELY LIMITED DUE TO
ASPHALT PAVEMENT. BASED ON A KNOWLEDGE OF THE SITE AND RESULTS OF THE BAR HOLE SAMPLING, STAUFFER
INSTALLED SEVENTEEN FOUR INCH DIAMETER BOREHOLES TO DETERMINE THE QUALITY AND QUANTITY OF GASES BEING
EMITTED FROM THE VARIOUS DEPOSITS.  TABLE 5 SUMMARIZES THE GENERATION RATES OF GASES BEING EMITTED WHILE
TABLE 6 DISPLAYS THE CHEMICAL CHARACTERISTICS OF THE EMISSIONS.  THE CONCLUSIONS REACHED BY THIS PROGRAM
ARE:

• THE EAST AND WEST HIDE PILES ARE THE ONLY LOCATIONS ACTIVELY RELEASING GASES.  GAS
GENERATION RATES VARY FROM BOREHOLE TO BOREHOLE.  THE BORINGS LOCATED WITHIN OTHER AREAS DID
NOT EXHIBIT GASEOUS RELEASE.

• SIMILARLY, HYDROGEN SULFIDE READINGS VARY CONSIDERABLY BETWEEN BOREHOLES.  THE METHANE GAS
TENDS TO DIFFUSE THROUGH THE SOIL AND DECREASE IN CONCENTRATION OVER DISTANCE, WHILE THE
HYDROGEN SULFIDE APPEARS TO COLLECT AND STAY WITHIN A NARROWLY DEFINED AREA.



• WHILE HYDROGEN SULFIDE AND METHANE GASES ARE THE TWO PRIMARY CONSTITUENTS OF CONCERN,
SEVERAL OTHER COMPOUNDS WERE IDENTIFIED DURING THE VOC ANALYSIS.  THESE COMPOUNDS ARE IN
SUBSTANTIALLY (ORDER OF MAGNITUDE) LOWER CONCENTRATIONS THAN THE HYDROGEN SULFIDE.

• THE GAS RELEASE RATES FROM THE BOREHOLES TOTALED 1.82 STANDARD CUBIC FEET PER MINUTE (SCFM)
AND 0.65 SCFM FOR THE EAST AND WEST HIDE PILE, RESPECTIVELY.

THE FINAL PHASE OF THE AIR SAMPLING INVOLVED CHARACTERIZING THE ODORS EMANATING FROM THE SITE.  DURING
ACTIVE SITE DEVELOPMENT, ODORS RESULTING FROM THE DISTURBANCE OF THE ANIMAL GLUE MANUFACTURING WASTES
PERVADED THE SURROUNDING INDUSTRIAL PARKS AND THE NEIGHBORHOOD IMMEDIATELY EAST OF ROUTE 93.  THESE ODORS
ADVERSELY IMPACTED THE SURROUNDING COMMUNITY AND PRODUCED NUMEROUS COMPLAINTS TO THE DEQE, AS WELL AS
SEVERAL LAWSUITS ATTEMPTING TO ELIMINATE THE ODORS BY STOPPING DEVELOPMENT.  ODORS CAUSE A SPECIAL
PROBLEM TO REGULATORY AGENCIES BECAUSE THE HUMAN NOSE CAN DETECT ODORS IN THE PARTS PER TRILLION WHILE
THE MOST SENSITIVE ANALYTICAL INSTRUMENTS ARE ONLY CAPABLE OF DETECTING IN THE PARTS PER BILLION RANGE. 
AS A RESULT, THE ARTHUR D. LITTLE COMPANY (ADL) ODOR EVALUATION TEAM WAS RETAINED TO CONDUCT AN ODOR
SURVEY.  RESULTS OF THEIR FINDINGS ARE HIGHLIGHTED BELOW AND SUMMARIZED ON TABLE 7.

FOR EACH BOREHOLE THE ODOR EVALUATION TEAM DETERMINED THE FOLLOWING; THE NUMBER OF DILUTIONS NECESSARY TO
REDUCE THE ODOR TO A THRESHOLD LEVEL WHERE EACH MEMBER OF THE TEAM WAS STILL ABLE TO BARELY DETECT THE
ODOR, THE NUMBER OF DILUTIONS REQUIRED TO REDUCE THE ODOR TO VARYING QUALITATIVE JUDGMENTS AS TO ITS
INTENSITY, TERMED TOTAL INTENSITY OF AROMA (TIA), AND THE PRIMARY CHARACTERISTICS OF THE ODOR.  THE ODOR
TEAM SUGGESTED THAT THE DILUTION TIA IS AN INDICATOR OF COMPLAINT/INTENSITY OF ODOR. USING INFORMATION
GATHERED DURING THIS EFFORT THE ODOR TEAM CONCLUDED:

• HYDROGEN SULFIDE WAS THE CHARACTERISTIC ODOR OF CONCERN.

• THE EAST HIDE PILE WAS THE PRIMARY SOURCE OF ODORS, WITH SEVEN OF THE FIFTEEN BOREHOLES
PRODUCING ODORS IN SUFFICIENT QUANTITY TO REQUIRE UP TO A MILLION DILUTIONS TO REDUCE THE    
ODORS TO THE DETECTION LEVEL.

• THE REMAINING PILES, WEST, EAST-CENTRAL AND SOUTH, WERE NOT SIGNIFICANT CONTRIBUTORS TO THE
ODORS DETECTED ON-SITE.

THE EA EVALUATED THE ACUTE AND CHRONIC RISKS ASSOCIATED WITH VOLATILES POTENTIALLY BEING EMITTED FROM THE
ANIMAL GLUE MANUFACTURING WASTE DEPOSITS.  HYDROGEN SULFIDE, MERCAPTANS, BENZENE AND TOLUENE WERE THE
COMPOUNDS OF INTEREST.  OF THESE COMPOUNDS, H2S WAS DETERMINED TO BE THE INDICATOR COMPOUND. H2S IS
PRIMARILY A RESPIRATORY IRRITANT.  IN HIGH CONCENTRATIONS (500-1000 PPM) H2S ACTS PRIMARILY AS A SYSTEMIC
POISON, CAUSING UNCONSCIOUSNESS AND DEATH THROUGH RESPIRATORY PARALYSIS.  IN LOWER CONCENTRATIONS (50-100
PPM) H2S ACTS PRIMARILY AS A RESPIRATORY IRRITANT.  A LITERATURE REVIEW INDICATES THAT PULMONARY EDEMA
AND BRONCHIAL PNEUMONIA MAY FOLLOW PROLONGED EXPOSURE AT CONCENTRATIONS OF THE ORDER OF 250-600 PPM.  AT
LOW CONCENTRATIONS (5-100 PPM) H2S AFFECTS THE EYES, WITH CONJUNCTIVITIS BEING THE MOST COMMON EFFECT.

THE RI FOUND THAT IN THE BREATHING ZONE VICINITY OF THE WASTE PILES, H2S WAS AT NONDETECTABLE LEVELS
(LESS THAN 0.5 PPM). HOWEVER, FOR THE PURPOSES OF CALCULATING A POTENTIAL EXPOSURE TO HIDE PILE EMISSIONS
A VALUE OF 0.5 PPM H2S WAS ASSUMED.  BASED ON THE RELATIVE CONCENTRATION RATIOS DERIVED FROM BOREHOLE AIR
MEASUREMENTS, THE AMBIENT AIR DIRECTLY AROUND THE WASTE PILES SHOULD CONTAIN NO MORE THAN AN AVERAGE OF 5
PPB OF TOTAL MERCAPTANS AND 5 PPB OF TOTAL AROMATIC COMPOUNDS (BENZENE, TOLUENE).  BASED ON THESE
ASSUMPTIONS, THE EA DETERMINED THAT AIR EMISSIONS FROM THE HIDE DEPOSITS WOULD NOT ADVERSELY IMPACT THE
PUBLIC HEALTH IF THE NO ACTION ALTERNATIVE WAS SELECTED.

3. GROUNDWATER

THE RI INVESTIGATED THE POTENTIAL FOR ON-SITE MATERIALS TO ADVERSELY IMPACT THE LOCAL AND REGIONAL
GROUNDWATER.  INITIALLY, FIFTEEN MONITORING WELLS WERE INSTALLED AND SAMPLED DURING PHASE I OF THE RI. 
AN ADDITIONAL NINE WELLS WERE INSTALLED AND SAMPLED UNDER THE SECOND PHASE.  LOCATIONS OF THESE WELLS CAN
BE FOUND IN FIGURE 4.

THE AQUIFER UNDERLYING THE SITE IS CURRENTLY NOT USED AS A POTABLE WATER SUPPLY; HOWEVER, SEVERAL NEARBY
COMPANIES DO EXTRACT GROUNDWATER FOR NON-CONTACT COOLING WATER PURPOSES. THE CLOSEST POTABLE WATER SUPPLY
WAS WELLS G & H APPROXIMATELY ONE AND A HALF MILES DOWNGRADIENT.  THESE WELLS HAVE BEEN UNUSED SINCE 1979
AS A RESULT OF CONTAMINATION FROM CHLORINATED VOLATILE ORGANICS.  THE WELLS ARE CURRENTLY LISTED ON THE
NPL AS A SEPARATE SITE.

THE RI DETERMINED THAT THE SITE IS LOCATED OVER THE UPGRADIENT PORTIONS OF THE ABERJONA RIVER AQUIFER. 
THIS DETERMINATION WAS BASED ON DATA COLLECTED AS PART OF THE SITE GROUNDWATER MONITORING PLAN AS WELL AS
A REVIEW OF THE REGIONAL GEOLOGY AND GROUNDWATER CHARACTERISTICS.  GROUNDWATER FLOW NORTHEAST AND
UPGRADIENT OF THE POND LOCATED BETWEEN THE EAST AND WEST HIDE PILES TENDS TO DISCHARGE INTO THE POND,



WHILE GROUNDWATER TO THE NORTH, NORTHWEST OF THIS POND FLOWS IN A SOUTHEASTERLY DIRECTION UNTIL IT
INTERCEPTS THE BURIED VALLEY THAT LIES JUST EAST OF AND PARALLEL TO THE RAILROAD TRACKS.  GROUNDWATER
DIRECTLY SOUTH OF THE POND DISCHARGES DIRECTLY INTO THE PREVIOUSLY NOTED BURIED VALLEY.  GROUNDWATER
LOCATED TO THE EAST AND SOUTHEAST OF THE POND, BECAUSE OF A BEDROCK HIGH, TENDS TO FLOW TO THE SOUTHEAST
PRIOR TO ARCING IN A SOUTHWESTERLY DIRECTION, JOINING THE BURIED VALLEY SOUTH OF THE SITE.  THE
GROUNDWATER LEAVING THE SITE CONTINUES TO FLOW IN A SOUTHERLY DIRECTION, ULTIMATELY MOVING INTO THE
AQUIFER UNDERLYING WELLS G AND H.  IT APPEARS, BASED ON LIMITED DATA, THAT SOME PORTION OF THE
GROUNDWATER DISCHARGES TO THE SURFACE WATER AT HALL'S BROOK STORAGE AREA.

GROUNDWATER SAMPLES COLLECTED DURING PHASE I AND PHASE II RI WERE ANALYZED FOR METALS AND PRIORITY
POLLUTANTS.  RESULTS FROM THE RI ARE BRIEFLY SUMMARIZED IN THE FOLLOWING PARAGRAPHS. DURING THE PHASE I
SAMPLING, WELLS OW-5, OW-7, OW-9, OW-12, AND OW-14 PRODUCED RESULTS ABOVE THE DRINKING WATER STANDARDS
FOR METALS.  WITH THE EXCEPTION OF OW-12 WHERE 54 PPB AND 120 PPB OF CHROMIUM WAS DETECTED IN PHASE I AND
II RESPECTIVELY, THE ELEVATED LEVELS IN THESE WELLS WERE NOT REPLICATED IN PHASE II.  ANALYSIS OF
GROUNDWATER FOR METALS IN PHASE II INDICATED THAT WELLS OW-12, OW-13, OW-16, OW-17 AND OW-20A EACH
CONTAINED ONE METAL ABOVE DRINKING WATER STANDARDS.

        WELLS WITH METALS EXCEEDING DRINKING WATER STANDARDS
           FOR PHASE I AND PHASE II SAMPLING ROUNDS (PPB)

              ARSENIC       LEAD      CHROMIUM    CADMIUM
      WELL    I    II     I    II     I    II     I    II

      OW-5   200   ND

      OW-7               120   ND

      OW-9   420   ND.

         WELLS WITH METALS EXCEEDING DRINKING WATER STANDARDS
          FOR PHASE I AND PHASE II SAMPLING ROUNDS (PPB) CONT'D

              ARSENIC       LEAD      CHROMIUM    CADMIUM
      WELL    I    II     I    II     I    II     I    II

      OW-12                          54    120   11    ND

      OW-13              ND    120

      OW-14              74    ND

      OW-16                                100

      OW-17                    70

      OW-20A       106.

AS EVIDENCED BY THE TABLE ABOVE, METALS IN GROUND WATER WERE FOUND SPORADICALLY IN THE MONITORING WELLS. 
DESPITE THESE SPORADIC POSITIVE RESULTS, THE RI CONCLUDED THAT THE METAL DEPOSITS FOUND ON-SITE POSED
ONLY A LOCALIZED IMPACT AND THAT THE GENERAL OFF-SITE GROUNDWATER QUALITY WAS NOT IMPACTED SUFFICIENTLY
TO WARRANT REMEDIAL ACTION.  THIS CONCLUSION WAS BASED ON SEVERAL OBSERVATIONS.  FIRST, THE MAJORITY OF
THE WELLS WITH ELEVATED LEVELS WERE WELLS EITHER DRILLED THROUGH KNOWN WASTE DEPOSITS OR LOCATED
IMMEDIATELY DOWNGRADIENT OF A DEPOSIT.  SECONDLY, THE METALS OF CONCERN ARE RELATIVELY INSOLUBLE IN
GROUNDWATER AT THE PHS FOUND AT THE SITE, THEREFORE THEY TEND NOT TO LEACH.  THIS FACT IS VERIFIED BY THE
RESULTS OF THE EP TOXICITY TESTING PERFORMED ON A NUMBER OF SAMPLES. SAMPLE RESULTS INDICATE THAT ALL
VALUES WERE BELOW THE ACCEPTED LEVEL OF FIFTY TIMES THE DRINKING WATER STANDARDS.  FOR THOSE LIMITED
AMOUNTS OF METALS WHICH DO LEACH OUT, THEY QUICKLY PRECIPITATE, ATTENUATING ON THE SOIL MATRICES, THEREBY
PRODUCING A LOCALIZED CONDITION.  AS A RESULT, THE RI CONCLUDED THAT ACTIONS TAKEN TO REMEDIATE
GROUNDWATER CONTAMINATED WITH TOXIC METALS WAS UNNECESSARY.  WITH RESPECT TO GROUNDWATER CONTAMINATION
NOT ASSOCIATED WITH METALS, PHASE I SAMPLING INDICATED THAT VIRTUALLY EVERY MONITORING WELL INCLUDING
THOSE UPGRADIENT OR LATERALLY TO THE SITE CONTAINED TRACE LEVELS OF  ORGANIC COMPOUNDS.  IN ADDITION,
PHASE II SAMPLING DURING THE RI DID DISCOVER TWO DISCRETE PLUMES CONTAINING VOLATILE ORGANICS (BENZENE
AND TOLUENE) EMANATING FROM THE SITE AS WELL AS LOW LEVELS OF VOLATILE ORGANICS, DIFFERENT THAN THOSE
FOUND ON-SITE, ENTERING THE SITE FROM SOURCES UPGRADIENT.

IN THE PHASE II (1983) MONITORING PROGRAM, SIGNIFICANT CONCENTRATIONS OF BENZENE, TOLUENE AND SEVERAL
OTHER PRIORITY POLLUTANTS, NOT PREVIOUSLY DETECTED IN PHASE I, WERE DISCOVERED IN FOUR WELLS, OW-12,



OW-14, OW-16 AND OW-17.  AS A RESULT, FOUR ADDITIONAL PERMANENT WELLS, OW-19, OW-19A, OW-20 AND OW-20A,
WERE INSTALLED DOWNGRADIENT OF OW-17 TO DETECT THE EXTENT OF DOWNGRADIENT MIGRATION.  IN ADDITION TO THE
FOUR PERMANENT WELLS, SIXTY-ONE TEMPORARY MONITORING WELLS WERE INSTALLED UPGRADIENT AND DOWNGRADIENT OF
OW-16 AND OW-12 TO CHARACTERIZE THE AREAL AND VERTICAL EXTENT OF CONTAMINATION. A REVIEW OF HISTORICAL
INFORMATION AND A SEARCH OF CITY RECORDS FOR POSSIBLE UNDERGROUND STORAGE TANKS WAS ALSO CONDUCTED AS
PART OF THE RI.  THE RI FAILED TO PRODUCE ANY INFORMATION AS TO THE PROBABLE ORIGIN OF THE CONTAMINATION;
HOWEVER, IT CONCLUDED THAT THE PLUMES ARE LIMITED IN EXTENT AND THERE WERE THREE POSSIBLE SOURCE AREAS
FOR THE TOLUENE: 1) UPGRADIENT OF SD-4 ON THE EAST FLANK OF THE HIDE BURIAL GROUND; 2) UPGRADIENT OF
OW-16, JUST NORTH OF THE INTERSECTION OF COMMERCE WAY AND ATLANTIC AVE.; AND 3) ON THE SOUTHWEST FLANK OF
THE HIDE BURIAL GROUND NEAR SD-46.  THE SOURCE OF THE BENZENE IS IN THE DEVELOPED AREA JUST SOUTH OF
ATLANTIC AVE.  RESULTS OF THESE ADDITIONAL INVESTIGATIONS ARE SHOWN IN FIGURES 7, 8 AND 9.

THE RI FOCUSED ON THE SITE SPECIFIC GROUNDWATER PROBLEMS AND DID NOT ATTEMPT TO IDENTIFY THE OTHER
POSSIBLE SOURCES OF EITHER THE UPGRADIENT OR ADJACENT GROUNDWATER CONTAMINATION; HOWEVER, PRELIMINARY
INVESTIGATIONS IN THE GENERAL AREA OF THE SITE PRIOR TO THE START OF THE RI INDICATE THAT A NUMBER OF
POTENTIAL PROBLEMS EXIST.  RESULTS OF THESE SURVEYS INDICATE THE FOLLOWING:

• AS A RESULT OF A LONG HISTORY OF INDUSTRIAL DEVELOPMENT IN THE GENERAL AREA, THERE ARE
NUMEROUS POTENTIAL CONTAMINANT SOURCES IMPACTING THE GROUNDWATER.

• THE CITY OF WOBURN LANDFILL, LOCATED ADJACENT TO THE NORTHWEST CORNER OF THE SITE, IS
HYDROLOGICALLY UPGRADIENT OF THE SITE.  SEVERAL GROUNDWATER INVESTIGATIONS HAVE BEEN
CONDUCTED IN RELATION TO THE LANDFILL, INDICATING A LEACHING PROBLEM.  BECAUSE THE LANDFILL
IS REGULATED UNDER THE STATE'S SOLID WASTE REGULATIONS, THE DEQE HAS PRIMARY RESPONSIBILITY
TO RESOLVE PROBLEMS ASSOCIATED WITH THE LANDFILL.  THE CITY IS CURRENTLY ATTEMPTING TO
COMPLY WITH ALL THE DEQE'S REQUIREMENTS.

• TO THE NORTH OF THE SITE, BORDERING EITHER SIDE OF THE RAILROAD TRACKS, ARE SEVERAL ACTIVE
INDUSTRIES CURRENTLY UNDER STATE ORDERS FOR REMEDIATING GROUNDWATER PROBLEMS CAUSED BY THEIR
OPERATIONS.

• OTHER POTENTIAL GROUNDWATER IMPACTS INCLUDE TWO ACTIVE BARREL RECLAMATION OPERATIONS AND TWO
MAJOR TRUNK SEWER LINES PARALLELING THE RAILROAD TRACKS.  THESE SEWERS RECEIVE INDUSTRIAL
WASTES AND ARE KNOWN TO HAVE EXFILTRATION PROBLEMS.

• IN ADDITION TO THE ABOVE NOTED PROBLEMS, THE GENERAL AREA EXPERIENCES AN UNUSUALLY HIGH
TRAFFIC LOAD AS A RESULT OF THE NUMEROUS SMALL COMPANIES LOCATED THROUGHOUT THE INDUSTRIAL
PARKS.  THE INCREASED TRAFFIC PATTERNS INCREASE THE POTENTIAL FOR AN ACCIDENTAL SPILL.  IN
AREAS PRESENTLY UNDEVELOPED, EVIDENCE OF UNREGULATED DISPOSAL EXISTS, SUCH AS CANS, BOXES,
HOUSEHOLD TRASH AND USED MOTOR OIL.

THE RI EVALUATED, AS PART OF THE EA, THE POTENTIAL IMPACTS TO THE PUBLIC HEALTH AND ENVIRONMENT FROM
GROUNDWATER CONTAINING BENZENE, TOLUENE, ARSENIC, LEAD, CYANIDE, ZINC, DI(ETHYLHEXYL) PHTHALATE (DEHP) OR
TOTAL PHENOLS.  THE CALCULATIONS FOUND IN THE EA ARE BASED ON THE IMPACTS TO WELLS G AND H, AN ACTUAL
RECEPTOR POINT, THOUGH NOT ONE CURRENTLY IN USE.  CURRENT AGENCY GUIDANCE REQUIRES THE EA TO EVALUATE
POTENTIAL IMPACTS ON THE NEAREST RECEPTORS, (I.E., GROUNDWATER IMMEDIATELY OFF-SITE).  FOR THE PURPOSES
OF IDENTIFYING THE COMPOUNDS OF CONCERN, THE ASSESSMENT AS OUTLINED IN THE EA WILL BE SUFFICIENT. FROM
THE EA CONCLUSION THAT IMPACTS AT WELLS G AND H ARE UNACCEPTABLE ONE CAN CONCLUDE THAT IMPACTS
IMMEDIATELY OFF-SITE WILL ALSO BE UNACCEPTABLE.

THE RI USED A TWO DIMENSIONAL GROUNDWATER FLOW MODEL TO CALCULATE CONCENTRATIONS OF CONTAMINANTS THAT
WOULD REACH WELLS G AND H.  THE RI USED THE MAXIMUM CONCENTRATION FOUND FOR EACH CONTAMINANT AS INPUT
INTO THE DISPERSION FORMULA CALCULATIONS. THE CALCULATION ASSUMED THAT DISPERSION WAS THE ONLY FACTOR
THAT WOULD LIMIT THE CONCENTRATIONS FROM ULTIMATELY REACHING WELLS G & H. THE PRECISE RISKS CREATED BY
OFF-SITE GROUNDWATER CONTAMINATION ARE DISCUSSED IN THE EA AND INCLUDE CARCINOGENIC AND NON-CARCINOGENIC
EFFECTS.

THE EA ASSUMED THAT NO ATTENUATION OF THE CONTAMINANTS WOULD TAKE PLACE.  RESULTS FROM THE MODEL ARE
NOTED BELOW:



         CONCENTRATIONS OF CONTAMINANTS REACHING WELLS G & H
                                 (PPB)

   COMPOUND        CONC. @ WELLS                     APPLICABLE STANDARD

   ARSENIC              7-13                              50      (1)
   LEAD                 2.5                               50      (1)
   ZINC                 1800                              5,000   (1)
   CYANIDE              0.3                                ----
   BENZENE              5-10                              6.7     (2)
   TOLUENE              35                                14,300  (3)
   DEHP                 0.1                                ----
   PHENOLS              140                               3,500   (3)

   (1) DRINKING WATER STANDARDS
   (2) SNARLS LEVEL
   (3) HUMAN HEALTH PROTECTION CRITERIA.

AS RESULT OF THE EA, THE RI DETERMINED THAT BENZENE WAS THE CONTAMINANT OF CONCERN, AND WOULD REQUIRE
REMEDIAL ACTION TO BE PROTECTIVE OF THE PUBLIC HEALTH.  THE POTENTIAL HEALTH EFFECTS OF THE CHEMICALS OF
CONCERN ARE BRIEFLY DISCUSSED IN EARLIER PORTIONS OF THIS SECTION.

#AE
IV. ALTERNATIVES EVALUATION

THE OVERALL OBJECTIVE OF THE REMEDIAL ACTIONS AT THE SITE IS TO EFFECTIVELY MITIGATE AND MINIMIZE THREATS
TO AND PROVIDE ADEQUATE PROTECTION OF PUBLIC HEALTH, WELFARE AND THE ENVIRONMENT. SPECIFICALLY, THE FS
EVALUATED ALTERNATIVES WHICH ADDRESSED THE FOLLOWING THREE REMEDIAL OBJECTIVES:

1. PROTECTION OF THE PUBLIC HEALTH AND SURFACE WATERS FROM DIRECT CONTACT EXPOSURE TO SOILS/SLUDGES
   CONTAMINATED WITH ELEVATED LEVELS OF ARSENIC, LEAD AND CHROMIUM.

2. PROTECTION OF THE PUBLIC HEALTH, WELFARE AND ENVIRONMENT FROM THE CONTAMINATED SOILS, ODORS AND
   LEACHATE IN OR EMANATING FROM THE EAST HIDE PILE.

3. PROTECTION OF THE PUBLIC HEALTH AND ENVIRONMENT FROM GROUNDWATER CONTAMINATED WITH BENZENE AND
   TOLUENE.

A. ALTERNATIVES DEVELOPMENT, SCREENING AND ANALYSIS

PURSUANT TO SS300.68 (F) 74 ALTERNATIVES WERE DEVELOPED FOR POSSIBLE APPLICATION AT THIS SITE.  EACH
ALTERNATIVE WAS SCREENED WITH THE CRITERIA SET FORTH IN SS300.68 (G).  WASTE CHARACTERISTICS AND GENERAL
SITE CONDITIONS PERMIT THE APPLICATION OF DISCRETE REMEDIAL ALTERNATIVES TO EACH ENVIRONMENTAL PROBLEM,
MUCH LIKE A SERIES OF OPERABLE UNITS.  FOR EXAMPLE, A DISCRETE SET OF REMEDIAL ALTERNATIVES TO ADDRESS
THE DIRECT CONTACT PROBLEMS ASSOCIATED WITH THE CONTAMINATED SOILS WAS DEVELOPED AND SCREENED. SIMILARLY,
SETS FOR AIR AND GROUNDWATER ACTIONS WERE ALSO DEVELOPED.  REMEDIAL ALTERNATIVES TO ABATE ANY POTENTIAL
IMPACTS TO SURFACE WATERS WERE INCORPORATED AS PART OF OTHER MEDIA'S ACTIONS.  WITH THE EXCEPTION OF THE
POND AND WETLANDS BETWEEN THE EAST AND WEST HIDE PILES, SURFACE WATER ACTIONS WERE ADDRESSED AS PART OF
THE SOILS EVALUATION.  FOR THE POND, ITS REMEDIAL ACTION WAS INCORPORATED INTO THE EVALUATION OF THE EAST
HIDE PILE ALTERNATIVES, REFERRED TO AS THE AIR ALTERNATIVES. AS A RESULT, THE DEVELOPMENT OF ALTERNATIVES
AND INITIAL SCREENING ARE LISTED BY TYPE OF MEDIA BEING ADDRESSED.

THE FS DEVELOPED AND SCREENED A NUMBER OF CLASSES OF ALTERNATIVES THAT ARE BASED ON SIMILAR TECHNOLOGIES. 
BECAUSE OF THESE SIMILARITIES, THESE TECHNOLOGIES PROVIDE THE SAME RELATIVE BENEFITS AND PROBLEMS, AND
THEREFORE THE FS SCREENED THESE ALTERNATIVES AS CLASSES INSTEAD OF DISCRETE ALTERNATIVES. FOR EXAMPLE,
ALL STABILIZATION/SOLIDIFICATION TECHNOLOGIES WERE SCREENED AS A GROUP.

SECTION 300.68 (G) SPECIFIES THREE BROAD CRITERIA, COST, ACCEPTABLE ENGINEERING PRACTICES AND
EFFECTIVENESS, TO BE APPLIED TO THE LIST OF ALTERNATIVES.  IN APPLYING THE COST CRITERIA, THE RI
EVALUATED THE PRESENT WORTH COST OF EACH ALTERNATIVE.  IN THE MAJORITY OF CASES, DIFFERENCES IN COSTS
WERE NOT THE REASON FOR REJECTION OF AN ALTERNATIVE.

THE REMAINING TWO CRITERIA, ACCEPTABLE ENGINEERING PRACTICES AND EFFECTIVENESS ARE LESS QUANTIFIABLE AND
MORE DEPENDENT ON EXPERIENCE AND JUDGMENT.  THE NATURE OF THE HAZARDOUS WASTE PROBLEMS AND GENERAL SITE
CONDITIONS PERMIT A WIDE RANGE OF POTENTIAL ALTERNATIVES TO BE CONSIDERED.  WHEN VIEWED IN LIGHT OF THE
REMEDIAL OBJECTIVES, HOWEVER, A NUMBER OF THESE ALTERNATIVES WERE EXCLUDED DURING THE INITIAL SCREENING.



THE REMEDIAL ALTERNATIVES NOT ELIMINATED DURING THE INITIAL SCREENING WERE RETAINED FOR A DETAILED
EVALUATION CONSISTENT WITH 40 CFR PART 300.68(H) WHICH REQUIRES THAT THE FOLLOWING FACTORS, AS
APPROPRIATE, BE CONSIDERED:

   (I)    REFINEMENT AND SPECIFICATION OF ALTERNATIVES IN DETAIL, WITH EMPHASIS ON USE OF ESTABLISHED
          TECHNOLOGY.

          INNOVATIVE OR ADVANCED TECHNOLOGY SHALL, AS APPROPRIATE, BE EVALUATED AS AN ALTERNATIVE TO
          CONVENTIONAL TECHNOLOGY.

   (II)   DETAILED COST ESTIMATION, INCLUDING OPERATION AND MAINTENANCE COSTS, AND DISTRIBUTION OF COSTS
          OVER TIME;

   (III)  EVALUATION IN TERMS OF ENGINEERING IMPLEMENTATION, RELIABILITY, AND CONSTRUCTABILITY;

   (IV)   AN ASSESSMENT OF THE EXTENT TO WHICH THE ALTERNATIVE IS EXPECTED TO EFFECTIVELY PREVENT,
          MITIGATE, OR MINIMIZE THREATS TO, AND PROVIDE ADEQUATE PROTECTION OF PUBLIC HEALTH AND WELFARE
          AND THE ENVIRONMENT.  THIS SHALL INCLUDE AN EVALUATION OF THE EXTENT TO WHICH THE ALTERNATIVE
          ATTAINS OR EXCEEDS APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL PUBLIC HEALTH AND
          ENVIRONMENTAL REQUIREMENTS.  (WHERE THE ANALYSIS DETERMINES THAT FEDERAL PUBLIC HEALTH AND
          ENVIRONMENTAL REQUIREMENTS ARE NOT APPLICABLE OR RELEVANT AND APPROPRIATE, THE ANALYSIS SHALL,
          AS APPROPRIATE, EVALUATE THE RISKS OF THE VARIOUS EXPOSURE LEVELS PROJECTED OR REMAINING AFTER
          IMPLEMENTATION OF THE ALTERNATIVE UNDER CONSIDERATION);

   (V)    AN ANALYSIS OF WHETHER RECYCLE/REUSE, WASTE MINIMIZATION, WASTE BIODEGRADATION, OR DESTRUCTION
          OR OTHER ADVANCED, INNOVATIVE, OR ALTERNATIVE TECHNOLOGIES IS APPROPRIATE TO RELIABLY MINIMIZE
          PRESENT OR FUTURE THREATS TO PUBLIC HEALTH OR WELFARE OR THE ENVIRONMENT;

   (VI)   AN ANALYSIS OF ANY ADVERSE ENVIRONMENTAL IMPACTS, METHODS FOR MITIGATING THESE IMPACTS, AND
          COSTS OF MITIGATION.

FOR EASE OF READING, EACH ENVIRONMENTAL PROBLEM IDENTIFIED IN THE FS WILL BE DISCUSSED SEPARATELY. 
BEGINNING WITH SOILS, DISCUSSION OF INITIAL SCREENING OF ALTERNATIVES WILL BE FOLLOWED BY THE DETAILED
ANALYSIS FOR THAT PARTICULAR PROBLEM.

FOR EACH ALTERNATIVE EVALUATED UNDER THIS SECTION A BRIEF SUMMARY OF WHETHER THE ALTERNATIVE MEETS OR
EXCEEDS APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL PUBLIC HEALTH AND ENVIRONMENTAL REQUIREMENTS WILL
BE INCLUDED IN THE NARRATIVE.  FOR A MORE DETAILED ANALYSIS OF THE APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS THE READER IS REFERRED TO THE SECTION LABELED CONSISTENCY WITH OTHER ENVIRONMENTAL
REQUIREMENTS.

B. DEVELOPMENT AND SCREENING OF SOILS ALTERNATIVES

THE RI DETERMINED THAT THERE EXISTS A POTENTIAL FOR THE PUBLIC TO COME IN DIRECT CONTACT WITH SOILS
CONTAMINATED WITH ARSENIC, LEAD OR CHROMIUM.  THE RI ALSO IDENTIFIED AREAS WHERE THESE SOILS WERE IN
CONTACT WITH SURFACE WATER OR WETLANDS.  UNDER ADVERSE CONDITIONS, THESE DEPOSITS COULD IMPACT THE
ENVIRONMENT. THE FS EVALUATED A NUMBER OF ALTERNATIVES TO ABATE THE DIRECT CONTACT PROBLEMS ASSOCIATED
WITH THE METAL DEPOSITS.  LISTED BELOW ARE THE REMEDIAL ALTERNATIVES DEVELOPED FOR THE INITIAL SCREENING
FOR THE SOILS PROBLEM.

                            SOILS ALTERNATIVES
NO ACTION

INFILTRATION CONTROL

• REGRADE AND REVEGETATE CONTAMINATED AREAS TO PROMOTE SITE DRAINAGE.

• REGRADE AND CAP CONTAMINATED AREAS WITH CLAY MATERIAL.

• REGRADE AND CAP CONTAMINATED AREAS WITH A SYNTHETIC LINER.

• REGRADE AND CAP CONTAMINATED AREAS WITH AN ASPHALT COVER.



REMOVAL/CONSOLIDATION

• EXCAVATE CONTAMINATED AREAS TO DEPTH OF WATER TABLE WITH OFF-SITE DISPOSAL.

• EXCAVATE CONTAMINATED AREAS TO DEPTH 6 INCHES BELOW VISUAL DETECTION, WITH OFF-SITE
DISPOSAL.

• EXCAVATE CONTAMINATED AREAS TO DEPTH 6 INCHES BELOW VISUAL DETECTION, CONSOLIDATE BETWEEN
EAST AND EAST CENTRAL HIDE PILES, AND CAP.

• EXCAVATE CONTAMINATED AREAS TO DEPTH 6 INCHES BELOW VISUAL DETECTION, CONSOLIDATE AROUND
EAST-CENTRAL HIDE PILE, AND CAP.

• EXCAVATE CONTAMINATED AREAS TO DEPTH 6 INCHES BELOW VISUAL DETECTION, CONSOLIDATE BETWEEN
EAST AND EAST-CENTRAL HIDE PILES, AND CAP.

• EXCAVATE CONTAMINATED AREAS, CONSTRUCT RCRA-PERMITTED HAZARDOUS WASTE FACILITY, CONSOLIDATE
WASTE, CAP ACCORDING TO RCRA REGULATION.

• EXCAVATE AND LAND FARM CONTAMINATED AREAS.

• EXCAVATE CONTAMINATED AREAS, ENCAPSULATE, AND REBURY ON-SITE.

SOIL/SEDIMENT TREATMENT

• INCINERATE EXCAVATED CONTAMINATED AREAS AND DISPOSE RESIDUE ON OR OFF-SITE.

• WET AIR OXIDATION OF EXCAVATED CONTAMINATED AREAS AND DISPOSE RESIDUE ON OR OFF-SITE.

• CEMENT-BASED SOLIDIFICATION OF CONTAMINATED AREAS.

• LIME-BASED SOLIDIFICATION OF CONTAMINATED AREAS.

• THERMOPLASTIC-BASED SOLIDIFICATION OF CONTAMINATED AREAS.

• ORGANIC POLYMER-BASED SOLIDIFICATION OF CONTAMINATED AREAS.

• CLASSIFICATION-BASED SOLIDIFICATION OF CONTAMINATED AREAS.

• APPLY SOLUTION MINING TECHNOLOGY TO CONTAMINATED AREAS.

• APPLY NEUTRALIZATION/DETOXIFICATION TECHNOLOGY TO CONTAMINATED AREAS.

• SEED CONTAMINATED AREAS WITH MICRO-ORGANISMS TO ACHIEVE DEGRADATION AND STABILIZATION.

ACCESS/DEVELOPMENT LIMITATION

• SURROUND SITE WITH CHAIN LINK/BARBED WIRE FENCE.

• SURROUND CONTAMINATED AREAS WITH CHAIN LINK/BARBED WIRE FENCE.

• ESTABLISH DEED RESTRICTIONS FOR CONTAMINATED AREA.

• PROVIDE 6 INCHES OF TOPSOIL WHERE NECESSARY AND VEGETATE.

EACH ALTERNATIVE WAS SCREENED TO DETERMINE ITS EFFECTIVENESS IN ELIMINATING THE POTENTIAL FOR DIRECT
CONTACT.  ADDITIONAL MEASURES OF EFFECTIVENESS INCLUDED RENDERING THE WASTES INERT AND MINIMIZING THEIR
POTENTIAL FOR LEACHING CONTAMINANTS INTO THE ENVIRONMENT.

A NUMBER OF REMEDIAL ALTERNATIVES INVOLVING VARIOUS STABILIZATION/SOLIDIFICATION TECHNIQUES WERE SUBJECT
TO THE INITIAL SCREENING.  THESE TECHNIQUES INVOLVE THE MIXING OF A SOLIDIFYING AGENT WITH THE WASTE
MATERIAL TO EITHER PHYSICALLY SURROUND OR CHEMICALLY FIX THE WASTE INTO A HARD STABLE MASS.

THE STABILIZATION/SOLIDIFICATION TECHNIQUES EVOLVED FROM THE DEPARTMENT OF TRANSPORTATION'S REGULATION OF
THE TRANSPORTATION OF RADIOACTIVE WASTE.  AS SUCH, MANY OF THE TECHNIQUES USED WERE DESIGNED FOR
TEMPORARY STABILIZATION OF WASTE AND NOT NECESSARILY LONG TERM STABILITY.  IN ADDITION, THESE TECHNIQUES
ARE VERY WASTE-SPECIFIC AND REQUIRE A SUBSTANTIAL AMOUNT OF ANALYTICAL INVESTIGATION TO DETERMINE THEIR



EFFECTIVENESS AND COMPATIBILITY WITH THE WASTE.  COSTS ASSOCIATED WITH THESE TECHNIQUES ARE PRESENTLY
QUITE HIGH AND AS A RESULT, IT WAS ESTIMATED THAT IMPLEMENTATION OF THIS TECHNIQUE WOULD COST
APPROXIMATELY AN ORDER OF MAGNITUDE GREATER THAN OTHER TECHNIQUES CAPABLE OF OBTAINING THE STATED
OBJECTIVES.  THESE REMEDIAL ALTERNATIVES WERE THEREFORE ELIMINATED FROM FURTHER EVALUATION BASED ON COST,
ACCEPTABLE ENGINEERING PRACTICES AND EFFECTIVENESS.

ENCAPSULATION/REBURIAL OF THE CONTAMINATED SOILS WAS EVALUATED AS A TECHNIQUE WHICH MIGHT PROVIDE A LONG
TERM SOLUTION FOR THE SITE.  ENCAPSULATION INVOLVES THE USE OF A SYNTHETIC COMPOUND TO PHYSICALLY ENCLOSE
THE WASTE.  AT SOME SITES THIS METHOD HAS BEEN FOUND TO BE PROTECTIVE OF THE PUBLIC HEALTH AND
ENVIRONMENT.  IT HAS EFFECTIVELY ELIMINATED THE POTENTIAL FOR DIRECT CONTACT, REDUCED INFILTRATION AND
MINIMIZED THE POTENTIAL FOR LEACHING.  PRESENTLY HOWEVER, THIS TECHNIQUE HAS JUST EMERGED FROM
BENCH-SCALE TESTING, AND NO COMMERCIALLY SIZED UNIT HAS BEEN BUILT.  THEREFORE, THERE IS NO DATA TO
SUPPORT ITS LONG TERM RELIABILITY OR ENGINEERING FEASIBILITY AS A REMEDIAL ALTERNATIVE.  THE COSTS
ASSOCIATED WITH THIS METHOD ARE ALSO VERY HIGH.  THIS TECHNIQUE WAS ELIMINATED FROM FURTHER ANALYSIS.

HIGH TEMPERATURE INCINERATION WITH ON-SITE ASH DISPOSAL WAS SCREENED.  WHILE IT IS AN ATTRACTIVE
ALTERNATIVE BECAUSE IT PERMANENTLY DESTROYS THE HAZARDOUS WASTE WITH NO HAZARDOUS BYPRODUCTS, IT IS NOT
APPLICABLE TO HEAVY METALS BECAUSE THEY CANNOT BE DESTROYED BY OXIDATION.  THUS IT WAS EXCLUDED FROM
FURTHER CONSIDERATION.

THE USE OF WET AIR OXIDATION/RESIDUE REBURIAL WAS ALSO EXCLUDED FOR REASON NOTED ABOVE WITH RESPECT TO
HIGH TEMPERATURE INCINERATION.

LANDFARMING AND IN-SITU MICROBIAL DEGRADATION ARE TECHNIQUES THAT USE THE ASSIMILATIVE CAPACITY OF PLANTS
OR MICROBES TO BREAK DOWN THE WASTE.  UNDER CERTAIN CONDITIONS THESE TECHNIQUES ARE CAPABLE OF BEING
EFFECTIVE FOR A WIDE RANGE OF ORGANIC COMPOUNDS. METALS CANNOT BE BROKEN DOWN HOWEVER, AND AS A RESULT
THIS TECHNIQUE WAS DISCARDED FROM FURTHER CONSIDERATION.

IN-SITU SOLUTION MINING WAS EVALUATED AS AN ALTERNATIVE FOR METALS REMOVAL.  THE TECHNIQUE INVOLVES
INJECTING A SOLVENT, USUALLY WATER OR SOME OTHER AQUEOUS SOLUTION, INTO THE AREA OF CONTAMINATION.  THE
CONTAMINANT IS STRIPPED FROM THE SOILS AND THE CONTAMINATED ELUTRIATE IS RECOVERED, AND PUMPED TO THE
SURFACE FOR TREATMENT OR DISPOSAL.  THIS TECHNIQUE IS MOST EFFECTIVE WHEN THE CONTAMINATED AREA IS
RELATIVELY HOMOGENEOUS AND THE CONTAMINANT IS RELATIVELY MOBILE IN THE SOIL.  NEITHER CASE EXISTS AT THE
SITE.  IN ADDITION, THE TECHNIQUE HAS ONLY SEEN LIMITED APPLICATION, USUALLY TO AREAS WHERE A SPILL HAS
OCCURRED.  THE SIZE OF CONTAMINATED AREA AT THIS SITE COUPLED WITH THE ASSOCIATED PROBLEMS OF COLLECTION
AND DISPOSAL MAKE THIS ALTERNATIVE INFEASIBLE FOR USE AT THE SITE.  THEREFORE, THIS ALTERNATIVE WAS
REJECTED ON THE BASIS OF ACCEPTABLE ENGINEERING PRACTICES.

THE REMAINING CLASS OF TECHNIQUES CONSIDERED AND REJECTED WAS IN-SITU NEUTRALIZATION/DETOXIFICATION. 
PRESENTLY THIS TECHNIQUE IS LIMITED TO SPECIFIC CHEMICAL CONTAMINANTS.  GIVEN THE HETEROGENEOUS NATURE
AND SIZE OF THE SITE, THIS ALTERNATIVE IS IMPRACTICAL.  IT WAS ELIMINATED FROM FURTHER CONSIDERATION.

C. DETAILED ANALYSIS OF SOILS ALTERNATIVES

THE RETAINED ALTERNATIVES WERE ANALYZED IN GREATER DETAIL PURSUANT TO 40 C.F.R. PART 300.68 (H).  EACH
ALTERNATIVE WAS EVALUATED USING THE SIX CRITERIA PREVIOUSLY NOTED.

THE FS EVALUATED THIRTEEN ALTERNATIVES FOR THE CONTROL OF THE DIRECT CONTACT THREAT POSED BY THE ARSENIC,
CHROME AND LEAD, SOILS AND SLUDGES.  THESE ALTERNATIVES RANGED FROM THE NO ACTION ALTERNATIVE TO COMPLETE
OFF-SITE REMOVAL AND DISPOSAL.

FOR EASE OF READING, THE ALTERNATIVES AS DISCUSSED IN THIS DOCUMENT WILL BE RENUMBERED FROM THOSE FOUND
IN THE RI/FS. THE CHANGES ARE SUMMARIZED BELOW:



   NEW NUMBER                           OLD NUMBER FOUND IN RI/FS

   S-1 SHALL BE CONSIDERED THE         NOT SPECIFICALLY ADDRESSED IN
   NO ACTION ALTERNATIVE               FS AS A DISCRETE REMEDIAL
                                       ALTERNATIVE

   S-2                                 ALTERNATIVE I PAGE 64

   S-3                                 ALTERNATIVE II PAGE 65

   S-4                                 ALTERNATIVE III PAGE 66

   S-5                                 ALTERNATIVE IV PAGE 67

   S-6                                 ALTERNATIVE V PAGE 68

   S-7                                 ALTERNATIVE VI PAGE 69

   S-8                                 ALTERNATIVE VII PAGE 70

   S-9                                 ALTERNATIVE VIII PAGE 71

   S-10                                ALTERNATIVE IX PAGE 72

   S-11                                ALTERNATIVE X PAGE 72

   S-12                                ALTERNATIVE XI PAGE 73

   S-13                                OPTION II LISTED IN APPENDIX I. 
                                       IT IS THE COMPLETE
                                       OFF-SITE DISPOSAL OPTION.

BASED ON THE EA, THE OBJECTIVE OF THE REMEDIAL ALTERNATIVES ADDRESSING CONTAMINATED SOILS AND SLUDGES IS
TO PREVENT THE PUBLIC FROM COMING INTO DIRECT CONTACT WITH THESE MATERIALS. THE FS ANALYZED VARIOUS
COMBINATIONS OF CAPS, BOTH PERMEABLE AND IMPERMEABLE, METHODS OF WASTE REMOVAL AND CONSOLIDATION. THE FS,
COMPLETED PRIOR TO THE CURRENT NCP, MADE SEVERAL ASSUMPTIONS TO FORM THE BASIS FOR ITS EVALUATION OF
ALTERNATIVES. FIRST, THE FS ASSUMED THAT PHYSICAL BARRIERS BETWEEN THE WASTES AND THE PUBLIC WOULD MEET
THE REMEDIAL OBJECTIVES FOR THE SITE. SECOND, ONCE THE REMEDIAL ACTION WAS IMPLEMENTED, THE PRIMARY
CONCERN WOULD BE ENSURING THAT THE WASTES WOULD NOT BECOME EXPOSED AGAIN.  IN THIS REGARD, THE EFFECTS OF
THE FREEZE-THAW CYCLE AND OF EROSION ARE THE TWO PRIMARY FACTORS MOST LIKELY TO IMPACT THE LONG TERM
EFFECTIVENESS OF THE REMEDIAL ACTION. BASED ON THESE ASSUMPTIONS, THE FS FURTHER ASSUMES THAT BUILDINGS,
LAWNS AND PARKING LOTS COVERING CONTAMINATED LAND WOULD BE AT LEAST AS EFFECTIVE AS BARRIERS SPECIFICALLY
DESIGNED TO ELIMINATE THE POTENTIAL FOR DIRECT CONTACT AND WOULD RESIST THE EFFECTS OF EROSION AND THE
FREEZE-THAW CYCLE.

BASED ON THESE REASONABLE ASSUMPTIONS THE EVALUATION OF THE ALTERNATIVES WITHIN THE FS DOES NOT
SPECIFICALLY ADDRESS DEVELOPED PROPERTIES.  THE FS ASSUMED THAT DEVELOPED PROPERTIES WOULD NOT REQUIRE
REMEDIAL ACTIONS.  IF, HOWEVER, EXCAVATION OR REMOVAL ALTERNATIVES WERE SELECTED, THE VOLUME AND COSTS
FOR EXCAVATING IN DEVELOPED AREAS WOULD BE SIGNIFICANT.  FOR THE IN-SITU CAPPING ALTERNATIVES,
INSTITUTIONAL CONTROLS AND EXISTING STRUCTURES WOULD ACT AS EFFECTIVE BARRIERS TO ELIMINATE THE POTENTIAL
FOR DIRECT CONTACT.  THE COST OF ADDITIONAL FILL REQUIRED TO COVER GRASSED AREAS WITHIN THE DEVELOPED
PORTION OF THE SITE WOULD NEED TO BE DEVELOPED AND ADDED TO THE TOTAL REMEDIAL ACTION COSTS.

S-1  NO ACTION

THE NO ACTION ALTERNATIVE FOR CONTAMINATED SOILS WAS NOT SPECIFICALLY DELINEATED IN THE FS AS A DISCRETE
ALTERNATIVE.  SITE CONDITIONS AND RI SAMPLING RESULTS INDICATED THAT EXPOSED DEPOSITS CONTAINING HIGH
LEVELS OF METALS POSE A DIRECT CONTACT THREAT.  AS A RESULT IT WAS ASSUMED THAT A NO ACTION ALTERNATIVE
WAS NOT A FEASIBLE OPTION.  FOR THE PURPOSE OF THIS DOCUMENT THE NO ACTION ALTERNATIVE WILL BE DISCUSSED.

A NO ACTION ALTERNATIVE ASSUMES THAT NO REMEDIAL ACTIONS ARE TAKEN TO ABATE OR ADDRESS PROBLEMS AT THE
SITE, WITH THE EXCEPTION OF QUARTERLY SAMPLING OF GROUND AND SURFACE WATERS AND AIR QUALITY TO MONITOR
SITE CONDITIONS FOR EVIDENCE OF A SUBSTANTIAL CHANGE.  SINCE INSTITUTIONAL CONTROLS RESTRICTING
DISTURBANCE OF THE SITE ARE CONSIDERED A FORM OF REMEDIAL ACTION, THE NO ACTION ALTERNATIVE WOULD PERMIT
UNRESTRICTED DEVELOPMENT OF THE SITE.  NOT ONLY WOULD THE HIDE PILES AND METALS DEPOSITS REMAIN EXPOSED
AT THE SURFACE AND IN CONTACT WITH SITE SURFACE WATERS, BUT ALSO DURING SITE DEVELOPMENT THESE MATERIALS
WOULD BE MOVED, THEREBY CREATING NEW RELEASES IMPACTING THE PUBLIC HEALTH, WELFARE AND ENVIRONMENT.



COSTS ASSOCIATED WITH THIS ALTERNATIVE ONLY INVOLVE MONITORING COSTS AT $90,000 PER YEAR OR A PRESENT
WORK COST OF $850,000 FOR THIRTY YEARS.

THE IMPLEMENTATION OF S-1 REQUIRES NO SPECIAL ENGINEERING TECHNIQUES AS IT ONLY REQUIRES PERIODIC
MONITORING.  THE ONLY PERMANENT STRUCTURES WOULD BE THE GROUNDWATER MONITORING WELLS, WHICH ARE RELIABLE
AND EASILY CONSTRUCTED.  DUE TO THEIR NATURE AND CHARACTERISTICS THE WASTES IF LEFT UNDISTURBED, WILL
REMAIN RELATIVELY STABLE.  IF HOWEVER, SITE DEVELOPMENT IS PERMITTED TO RESUME, THE RELIABILITY OF THIS
ALTERNATIVE CHANGES DRAMATICALLY, RELEASING ODORS AND TOXIC DUSTS TO THE SURROUNDING COMMUNITY,
INCREASING THE DIRECT CONTACT POTENTIAL AND DISCHARGING CONTAMINANTS INTO THE SITE SURFACE WATERS.

THE NO ACTION ALTERNATIVE DOES NOT PREVENT OR ABATE THE THREATS TO OR PROVIDE ADEQUATE PROTECTION OF
PUBLIC HEALTH AND WELFARE AND THE ENVIRONMENT.  UNDER THIS ALTERNATIVE EXPOSED DEPOSITS PERMIT DIRECT
CONTACT.  THEY ARE ALSO TOXIC TO VEGETATION AND WILL THUS REMAIN SUBJECT TO EROSION BY SURFACE WATER
RUN-OFF. THE NORTHERN HALF OF THE SITE IS PRESENTLY UNDEVELOPED THEREBY PROVIDING A PRIME AREA FOR EASY
ACCESS.  IN ADDITION THE SITE TENDS TO BE A LOCAL MEETING AND SOCIALIZING SPOT FOR THE AREA TEENAGE
POPULATION.  THESE UNAUTHORIZED SITE ACTIVITIES CONTINUE DESPITE REPEATED ATTEMPTS AT MAINTAINING A CHAIN
LINK FENCE AND POSTING THE SITE WITH WARNING SIGNS.

AS A RESULT, THIS ALTERNATIVE WAS FOUND NOT TO BE PROTECTIVE OF THE PUBLIC HEALTH, WELFARE OR
ENVIRONMENT.  IN ADDITION, THIS ALTERNATIVE DOES NOT MEET OR EXCEED APPLICABLE OR RELEVANT AND
APPROPRIATE FEDERAL REQUIREMENTS AS IT WOULD PERMIT THE CONTINUED RELEASE OF TOXIC METAL CONTAMINANTS TO
IMPACT SURFACE WATER IN VIOLATION OF WATER QUALITY CRITERIA.  THE APPLICABILITY, RELEVANCE AND
APPROPRIATENESS OF THESE REGULATIONS WILL BE DISCUSSED IN A SUBSEQUENT SECTION OF THIS DOCUMENT. THE
ALTERNATIVE DOES NOT ADDRESS ANY FORM OF WASTE MINIMIZATION, REUSE OR CONTAINMENT OF THE WASTE.

S-2  COVER CONTAMINATED SOIL DEPOSITS HAVING GREATER THAN 100PPM OF ANY TOXIC METAL WITH A 24 INCH CLAY
     BARRIER, FOLLOWED BY 6 INCHES OF TOP SOIL AND ESTABLISH A VEGETATIVE COVER.

ALTERNATIVE S-2 IS A SOURCE CONTROL REMEDIAL ACTION THAT INVOLVES LEAVING THE WASTE DEPOSITS IN THEIR
CURRENT LOCATION AND ELIMINATES ANY POTENTIAL FOR DIRECT CONTACT WITH THE WASTES THROUGH THE USE OF
CONTAINMENT TECHNIQUES.  THIS ALTERNATIVE INVOLVES MODIFYING THE SITE'S CONTOURS TO ESTABLISH UNIFORM
SLOPES AND COVERING ANY CONTAMINATED DEPOSITS CONTAINING ABOVE 100 PPM OF ARSENIC, CHROMIUM OR LEAD WITH
24 INCH OF IMPERMEABLE MATERIAL (BENTONITE/SOIL MIXTURE WITH 10-7 CM/SEC PERMEABILITY) FOLLOWED BY A 6
INCH TOP SOIL COVER WITH VEGETATION.  AS PART OF THIS ALTERNATIVE, THE SHALLOW POND LOCATED BETWEEN THE
EAST AND WEST HIDE PILES WOULD BE DRAINED AND FILLED.  THE USE OF INSTITUTIONAL CONTROLS TO ENSURE THE
EFFECTIVENESS OF THE REMEDIAL ACTION IS INCLUDED AS PART OF THE ALTERNATIVE.

THE COVER PROPOSED IN THIS ALTERNATIVE WOULD ELIMINATE THE DIRECT CONTACT THREAT BY PLACING THE METALS
DEPOSITS BELOW THE ZONE WHERE THE FREEZE-THAW CYCLE FORCE THEM BACK TO THE SURFACE. WEATHER CONDITIONS IN
NEW ENGLAND PRODUCE AN ACTION CALLED THE FREEZE-THAW CYCLE.  THIS CYCLE PRODUCES AN EFFECT THAT TENDS TO
FORCE OBJECTS AND MATERIALS FOUND WITHIN THE FROST ZONE TO THE SURFACE.  AN EXAMPLE OF THIS PHENOMENON IS
FOUND EVERY SPRING WHEN FARMERS "HARVEST" ANOTHER CROP OF ROCKS THAT HAVE BEEN PUSHED TO THE SURFACE AS A
RESULT OF THE PREVIOUS WINTER'S FROSTS.  RESULTS OF FIELD EXPERIENCES GAINED IN THE REGION INDICATE THAT
COVERING WITH APPROXIMATELY THIRTY INCHES OF COVER MATERIAL IS EFFECTIVE IN MINIMIZING THE EFFECTS OF THE
FREEZE-THAW CYCLE.  THIS ALTERNATIVE HAS THE ADDED BENEFIT OF PROVIDING A LEVEL OF IMPERMEABILITY WHICH
WOULD EFFECTIVELY EXCLUDE INFILTRATION FROM MIGRATING THROUGH THE WASTES.  AS NOTED IN THE PREVIOUS
SECTION, THE RI RESULTS INDICATE THAT WHILE A PORTION OF THE METALS DEPOSITS ARE IN DIRECT CONTACT WITH
GROUNDWATER, REMEDIAL ACTION RELATIVE TO LEACHING OF TOXIC METALS WAS NOT NECESSARY.  THEREFORE THE USE
OF AN IMPERMEABLE COVER IS UNNECESSARY FOR PREVENTING CONTINUED LEACHING OF WASTES TO THE GROUNDWATER,
HOWEVER IT IS EFFECTIVE IN ELIMINATING THE POTENTIAL FOR DIRECT CONTACT.

AS NOTED ABOVE, PART OF THE S-2 PROPOSAL IS TO DRAIN AND FILL A SHALLOW POND ALONG THE NORTHERN BORDER OF
THE SITE.  THIS ACTION WOULD ELIMINATE APPROXIMATELY 4.1 ACRES OF POND AND ASSOCIATED WETLANDS.  THE
ELIMINATION OF THE POND WOULD SERVE TWO PURPOSES. FIRST, THE RI DETERMINED THAT SEVERAL WASTE DEPOSITS
INCLUDING PORTIONS OF THE EAST AND WEST HIDE PILES WERE IN DIRECT CONTACT WITH THE POND.  DRAINING AND
FILLING THE POND WOULD EFFECTIVELY ELIMINATE THE POTENTIAL FOR DIRECT CONTACT AND FUTURE SURFACE WATER
QUALITY IMPACTS.  THE SECOND REASON IS THAT THE FS CONCLUDED THAT IT WAS THE MOST EFFECTIVE METHOD FOR
ADDRESSING AND RESOLVING THE AIR POLLUTION PROBLEMS RESULTING FROM THE EAST HIDE PILE. THE RELATIONSHIP
BETWEEN DRAINING THE WETLAND AND THE HIDE PILES WILL BE DISCUSSED IN DETAIL IN THE AIR POLLUTION SECTION
OF THIS DOCUMENT.  FOR THE PURPOSES OF EVALUATING THIS PROPOSED REMEDIAL ACTION IT SHOULD BE NOTED THAT
LIMITED WATER QUALITY ANALYSIS CONDUCTED PRIOR TO AND DURING THE RI DID NOT DETECT ANY SIGNIFICANT
PRESENT IMPACT OF THE METAL SLUDGES ON THE SURFACE WATER QUALITY.

BECAUSE THE DRAINING AND FILLING OF THE POND AND ITS ASSOCIATED WETLANDS IS INCLUDED IN EVERY SOILS
ALTERNATIVE EXCEPT THE NO ACTION ALTERNATIVE, S-1, IT IS IMPORTANT TO ADDRESS THE APPLICABLE OR RELEVANT
AND APPROPRIATE FEDERAL PUBLIC HEALTH AND ENVIRONMENTAL REQUIREMENTS IN MORE DETAIL NOW.



THE PRESENCE OF A WETLANDS IS ONE OF THE MOST IMPORTANT ENVIRONMENTAL MEDIA REQUIRING PROTECTION.  A
WETLAND SERVES MANY FUNCTIONS SUCH AS A HABITAT FOR WATER FOWL, ANIMALS, PLANTS AND NUMEROUS SPECIES OF
AQUATIC LIFE.  IN ADDITION TO SERVING AS A HABITAT, WETLANDS ACT AS NATURE'S TREATMENT SYSTEM FILTERING
OUT AND TRAPPING POLLUTANTS.  WHILE HARDY IN MANY RESPECTS, THE CONTINUED GOOD HEALTH OF A WETLAND
REQUIRES A FRAGILE ECOLOGICAL BALANCE.  AS A RESULT, THE AGENCY IS COMMITTED TO RETAINING, IN THEIR
NATURAL STATE, AS MANY WETLANDS AS POSSIBLE.  SECTION 404(B) OF THE CLEAN WATER ACT (CWA) IS THE STATUTE
GOVERNING THE DISCHARGE OF DREDGE AND FILL MATERIAL INTO A WETLANDS.  PRIMARY AUTHORITY FOR ADMINISTERING
SS404(B) OF THE CWA RESTS WITH THE ARMY CORPS OF ENGINEERS (ACE).  SECTION 404(B) ADDRESSES THE DISCHARGE
OF DREDGE OR FILL INTO A WETLANDS; IF FILL IS REMOVED OR DREDGED FROM THE WETLANDS SS404(B) TECHNICALLY
DOES NOT APPLY.  FEDERAL ACTIONS CONDUCTED IN A WETLANDS WHICH COULD POTENTIALLY IMPACT THE WETLANDS IS
CONTROLLED UNDER EXECUTIVE ORDER 11990.  EXECUTIVE ORDER 11990 IS MUCH BROADER IN SCOPE THAN SS404(B) OF
THE CWA.  THE EXECUTIVE ORDER EFFECTIVELY PROHIBITS ANY ACTION FROM IMPACTING A WETLANDS UNLESS IT CAN BE
DEMONSTRATED THAT NO PRACTICAL ALTERNATIVE EXISTS TO COMPLETING THE REQUIRED ACTION.  ANY ACTION
ULTIMATELY UNDERTAKEN INVOLVING WETLANDS MUST MINIMIZE TO THE EXTENT PRACTICABLE ANY ADVERSE IMPACTS TO
THE WETLANDS.  THE CRITERIA AND REQUIREMENTS OF SS404(B) ARE USED DURING THE IMPLEMENTATION OF THE
EXECUTIVE ORDER. AS NOTED ABOVE, SEVERAL TOXIC METALS DEPOSITS WERE IN CONTACT WITH THE WETLANDS AS WELL
AS PORTIONS OF THE EAST AND WEST HIDE PILES.  BECAUSE OF PROXIMITY OF THE WASTES WITH THE WETLANDS THERE
EXISTS NO ALTERNATIVE WHICH DOES NOT IMPACT THE WETLANDS. AS STATED EARLIER, THE ACTION OF TAKING NO
ACTION ALLOWS THE CONTINUED RELEASE OR THREAT OF RELEASE OF CONTAMINANTS INTO THE ENVIRONMENT.  ALL OTHER
ALTERNATIVES WOULD ALSO IMPACT THE WETLANDS TO SOME DEGREE.  IF ONLY THE TOXIC METAL DEPOSITS AND NOT THE
HIDE PILES WERE NEEDED TO BE REMOVED, THEN A PRACTICABLE ALTERNATIVE WOULD BE THE EXCAVATION OF THESE
MATERIALS FROM THE WETLANDS THEREBY INCREASING THE FLOOD STORAGE CAPACITY OF THE WETLANDS - A POSITIVE
IMPACT.  THIS ACTION WOULD COMPLY WITH SS404(B) AS IT DOES NOT DISCHARGE DREDGE OR FILL MATERIAL INTO A
WETLAND AND MINIMIZES TO THE EXTENT PRACTICABLE THE IMPACTS TO THE WETLANDS, AS REQUIRED BY THE EXECUTIVE
ORDER #11990.  HOWEVER, THE DISTURBANCE OR REMOVAL OF THE HIDE DEPOSITS WOULD CREATE THE RELEASE OF AN
OBNOXIOUS ODOR ADVERSELY IMPACTING THE SURROUNDING COMMUNITY'S WELFARE.  BECAUSE THE RELEASE OR THREAT OF
RELEASE OF THIS ODOR HAS CREATED MUCH CONCERN WITHIN THE COMMUNITY AND NEARBY WORKERS WITHIN THE
INDUSTRIAL PARKS THE FS INSTEAD RECOMMENDED THE DRAINING AND FILLING OF THE WETLANDS. THIS ALTERNATIVE
ELIMINATED THE NEED TO DISTURB THE HIDE PILES, ELIMINATED THE POTENTIAL FOR DIRECT CONTACT AND ASSISTED
IN THE EFFECTIVE IMPLEMENTATION OF REMEDIAL ACTIONS REQUIRED FOR THE AIR ALTERNATIVES (SPECIFICALLY
ADDRESSED IN DETAIL IN THE AIR SECTION).

THIS ALTERNATIVE WAS FOUND TO BE PROTECTIVE OF THE PUBLIC HEALTH BY ELIMINATING THE POTENTIAL FOR DIRECT
CONTACT.  IN ADDITION, THE ALTERNATIVE WOULD MEET WATER QUALITY CRITERIA BY ELIMINATING ANY FUTURE
IMPACTS TO THE SURFACE WATER.  HOWEVER, AS NOTED ABOVE, THE ALTERNATIVE DOES NOT MEET OR EXCEED
APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL PUBLIC HEALTH AND ENVIRONMENTAL REQUIREMENTS.  CLEARLY,
THE ELIMINATION OF THE POND AND WETLANDS IS IN DIRECT CONFLICT WITH EXECUTIVE ORDER #11990.

POST CLOSURE MONITORING AND MAINTENANCE WOULD BE CONSISTENT WITH RCRA REGULATIONS SS264.310, AND SS264
SUBPART G CONCERNING LANDFILL CLOSURE AND POST CLOSURE AND GROUNDWATER MONITORING.

THE IMPLEMENTATION OF THIS ALTERNATIVE USES SOUND AND WELL TESTED CONSTRUCTION TECHNIQUES.  HOWEVER THE
AVAILABILITY OF A SUITABLE CLAY SOURCE IN SUFFICIENT QUANTITY AND THE INSTALLATION OF THE CAP AROUND
EXISTING STRUCTURES WHILE MAINTAINING AN EFFECTIVE IMPERMEABLE LAYER ARE TWO MAJOR CONCERNS.  THE TIME
REQUIRED TO IMPLEMENT THIS REMEDIAL ACTION AND THE ABILITY TO BRING SUFFICIENT QUANTITY OF MATERIAL TO
THE SITE WITHOUT A SUBSTANTIAL DISRUPTION OF LOCAL TRAFFIC ARE ADDITIONAL CONCERNS. PROPER MAINTENANCE
AND MONITORING WOULD ENSURE THE EFFECTIVENESS AND RELIABILITY OF THE REMEDIAL ACTION.  THE ALTERNATIVE
DOES NOT MAKE USE OF ANY TECHNIQUES TO REUSE, MINIMIZE OR DESTROY THE WASTE MATERIAL.  THEREFORE, THE CAP
SYSTEM MUST BE MAINTAINED AND MONITORED INDEFINITELY SINCE IN-SITU PHYSICAL, CHEMICAL, OR BIODEGRADATION
MECHANISMS ARE NOT EXPECTED TO EVER REDUCE THE MATERIAL TO A NON-HAZARDOUS CLASSIFICATION.  FINALLY,
INSTITUTIONAL CONTROLS WOULD BE IMPERATIVE TO ENSURE THAT FUTURE LAND USES DID NOT DISRUPT THE COVER.

THE USEFUL LIFE OF A PROPERLY MAINTAINED CLAY CAP IS ESTIMATED TO BE GREATER THAN 50 YEARS, AT WHICH TIME
REPLACEMENT MAY BE REQUIRED.  THE SURFACE CAP SYSTEM IS A RELIABLE AND WELL-DEMONSTRATED TECHNOLOGY WHICH
PREVENTS SURFACE WATER INFILTRATION THROUGH THE BURIED WASTE MATERIAL.  OPERATION AND MAINTENANCE
REQUIREMENTS ARE NOT COMPLEX. THEY INCLUDE LONG TERM GROUNDWATER MONITORING, CAP MAINTENANCE AND MOWING
TO MAINTAIN GRASS COVER AND PREVENT TREE GROWTH.  THE FACILITY WOULD HAVE TO BE MAINTAINED INDEFINITELY. 
THE AREA OF THE SITE CAP WOULD NOT BE AVAILABLE FOR FUTURE DEVELOPMENT.  DEED RESTRICTIONS WOULD BE
REQUIRED TO ENFORCE THIS PROVISION.

THE CAPITAL, OPERATION AND MAINTENANCE, AND PRESENT WORTH COSTS OF THIS ALTERNATIVE ARE SUMMARIZED IN
TABLE 30.  THERE ARE NO IDENTIFIED SITE CONDITIONS OR WASTE CHARACTERISTICS THAT WOULD ADVERSELY IMPACT
THE IMPLEMENTATION OR CONSTRUCTION OF THIS ALTERNATIVE AT THE SITE.  HOWEVER, THERE ARE SEVERAL CONCERNS
WHICH REQUIRE RESOLUTION PRIOR TO IMPLEMENTATION OF THE REMEDIAL ACTION.  THE MAJOR ADVERSE ENVIRONMENTAL
IMPACT UNDER THIS ALTERNATIVE IS THE ELIMINATION OF A WETLANDS.  AS DISCUSSED EARLIER IN THIS
ALTERNATIVE, THE ELIMINATION OF THE POND AND WETLANDS WOULD NOT BE REQUIRED TO MEET THE ESTABLISHED
OBJECTIVES FOR THE SITE IF IT WERE NOT FOR THE NEED TO DRAIN AND FILL THE WETLANDS TO CONTROL THE



PROBLEMS ASSOCIATED WITH THE EAST HIDE PILE.  THESE ISSUES WILL BE DISCUSSED IN DETAIL IN THE AIR
SECTION.  ADDITIONAL STUDY DURING THE REMEDIAL DESIGN (RD) FOR ALL THE SOILS ALTERNATIVES WILL BE
REQUIRED TO DETERMINE THE SPECIFIC IMPACTS RESULTING FROM THE DREDGING OF THE MATERIALS FROM THE
WETLANDS.

ANOTHER CONCERN IS THE REGRADING OF THOSE AREAS OF THE SITE WHERE IT IS NECESSARY FOR CONTROLLING SITE
DRAINAGE.  THIS REGRADING PRESENTS THE POSSIBILITY OF ENTRAINING CONTAMINATED SOILS IN THE AIR DURING
CONSTRUCTION.  THE CLAY AND TOPSOIL BROUGHT IN ALSO POSE A POTENTIAL THREAT OF DUST GENERATION, BOTH
DURING CONSTRUCTION AND UNTIL THE CAP IS FULLY VEGETATED. THESE CAP MATERIALS ALSO POSE A THREAT OF
ERODING SEDIMENTS INTO THE SITE'S SURFACE WATERS DURING THE SAME TIME PERIOD.  THESE POTENTIAL PROBLEMS
CAN BE AVOIDED AND/OR MITIGATED WITH STRICT ENFORCEMENT OF CONVENTIONAL DUST AND SEDIMENT CONTROL
CONSTRUCTION PRACTICES.

S-3  COVER CONTAMINATED SOILS CONTAINING ANY TOXIC METAL IN EXCESS OF 100 PPM IN PLACE WITH 6 INCHES OF
CLAY, 18 INCHES OF COMMON BORROW, FOLLOWED BY 6 INCHES OF TOPSOIL AND ESTABLISH A VEGETATIVE COVER.

ALTERNATIVE S-3 IS A SOURCE CONTROL ACTION SIMILAR IN DESIGN AND SCOPE TO THE PREVIOUS ALTERNATIVE.  THE
ONLY DIFFERENCE BETWEEN THE TWO IS THE THICKNESS OF THE IMPERMEABLE BARRIER. THIS ALTERNATIVE PROPOSES TO
USE 6 INCHES OF BENTONITE CLAY MATERIAL AND 18 INCHES OF COMMON FILL INSTEAD OF THE FULL 24 INCHES OF
BENTONITE CLAY PROPOSED UNDER S-2.  ALTERNATIVE S-3 WOULD PROVIDE A SIMILAR DEGREE OF PROTECTION RELATIVE
TO THE DIRECT CONTACT POTENTIAL; HOWEVER, IT WOULD NOT PROVIDE THE SAME DEGREE OF RELIABILITY FOR
IMPERMEABILITY AS WOULD S-2. THE CAPITAL AND OPERATION AND MAINTENANCE COSTS ASSOCIATED WITH S-3 ARE
SUMMARIZED IN TABLE 31.

THIS ALTERNATIVE WOULD MEET THE ESTABLISHED PUBLIC HEALTH RESPONSE OBJECTIVES FOR THE SITE.  THE SURFACE
CAP SYSTEM WOULD EFFECTIVELY CONTAIN THE SOIL/WASTE MATERIAL AND PREVENT CONTAMINANT MIGRATION, AND AS A
RESULT THE POTENTIAL FOR DIRECT CONTACT AND ACCIDENTAL INGESTION EXPOSURE WOULD BE ELIMINATED.
CONFORMANCE TO APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL REQUIREMENTS IS THE SAME AS THAT IN S-2 AND
IS DISCUSSED IN MORE DETAIL IN THE APPROPRIATE SECTION OF THIS DOCUMENT.

THE PRIMARY ADVANTAGE OF S-3 OVER S-2 IS THE SUBSTANTIALLY LOWER CAPITAL COSTS, $13.25 MILLION VERSUS
$23.6 MILLION.  THE O&M AND MONITORING COSTS ARE EQUIVALENT AND AS A RESULT THE DIFFERENCE IN PRESENT
WORTH COST IS SLIGHTLY LESS THAN $10 MILLION.  WHILE S-3 MEETS THE REMEDIAL OBJECTIVES ESTABLISHED FOR
THE SITE, THE DEGREE OF ADDED PROTECTION AGAINST INFILTRATION UNDER S-3 IS SUBSTANTIALLY LESS THAN THAT
FOR S-2.  THERE ARE SEVERAL REASONS FOR THIS.  QUALITY ASSURANCE AND IN-THE-FIELD APPLICATION OF
BENTONITE ARE CRITICAL TO ENSURE THAT THE INSTALLATION PROVIDES THE DEGREE OF IMPERMEABILITY DESIGNED
FOR.  TYPICALLY, GREATER THICKNESSES, SUCH AS TWENTY FOUR INCHES OR GREATER, PLACED IN SEVERAL LIFTS, ARE
NECESSARY TO MINIMIZE THE POTENTIAL OF BARRIER FAILURE. THESE FAILURES USUALLY OCCUR AS A RESULT OF
PLACEMENT, IMPROPER COMPACTION OR THE CLAY CRACKING AND SHRINKING AS THE MOISTURE CONTENT COMES TO
EQUILIBRIUM ONCE IN PLACE.  PLACEMENT OF A THICKER LAYER, IN THREE OR FOUR DISCRETE LIFTS, ELIMINATES
MOST OF THESE FAILURES.  A SIX INCH THICKNESS, PLACED IN ONE LIFT, NEGATES THE BENEFITS DERIVED FROM THE
MULTIPLE LIFT TECHNIQUE.  THE RESULTANT EFFECT IS THE GREATER POTENTIAL FOR INFILTRATION AND A LOWER
RELIABILITY THAN IN S-2.

THE SAME CONCERNS RELATIVE TO THE ADVERSE IMPACT TO THE WETLAND REMAIN FOR THIS ALTERNATIVE AS FOR THE
PREVIOUS ONE.  LIKEWISE THIS ALTERNATIVE POSES THE SAME SHORT TERM POTENTIAL DUST AND SEDIMENTATION
PROBLEMS POSED BY S-2.  LIKE ALL CAPPING ALTERNATIVES, S-3 DOES NOT RECYCLE, REUSE, MINIMIZE OR DESTROY
THE WASTES, AND IS DEPENDENT ON PERPETUAL O&M AND INSTITUTIONAL CONTROLS TO ENSURE THE EFFICACY OF THE
REMEDIAL ACTION.

S-4  COVER CONTAMINATED SOILS CONTAINING ANY TOXIC METALS IN EXCESS OF 100 PPM WITH 24 INCHES OF COMMON
FILL MATERIAL, PLACE 6 INCHES OF TOPSOIL AND ESTABLISH A VEGETATIVE COVER.

ALTERNATIVE S-4 IS A VARIATION ON S-2 AND S-3, THE ONLY DIFFERENCE BEING THAT THE TWENTY FOUR INCHES OF
FILL BELOW THE SIX INCHES OF TOPSOIL IS CLEAN BORROW MATERIAL INSTEAD OF CLAY OR CLAY AND BORROW
MATERIAL.  AS IN OTHER ALTERNATIVES, INSTITUTIONAL CONTROLS WOULD BE IMPLEMENTED AS PART OF THE
ALTERNATIVE.  THE CAPITAL O&M AND MONITORING COSTS OF S-4 ARE LOCATED IN TABLE 32.

THE USE OF THIS COVER, EVEN THOUGH IT IS PERMEABLE TO SURFACE WATER AND RAIN WATER INFILTRATION, WOULD
MEET THE ESTABLISHED ENVIRONMENTAL AND PUBLIC HEALTH OBJECTIVES FOR THE SITE. PLACEMENT OF THE COVER
MATERIAL WILL EFFECTIVELY PREVENT THE THREAT TO, AND PROVIDE ADEQUATE PROTECTION OF THE PUBLIC HEALTH,
WELFARE AND ENVIRONMENT RESULTING FROM THE POTENTIAL FOR DIRECT CONTACT.  WITH THE EXCEPTION OF
COMPLIANCE WITH EXECUTIVE ORDER 11990, THIS ALTERNATIVE MEETS ALL APPLICABLE OR RELEVANT AND APPROPRIATE
FEDERAL PUBLIC HEALTH AND ENVIRONMENTAL REQUIREMENTS.

SIMILAR TO S-3 AND S-2, THIS ALTERNATIVE DOES NOT RECYCLE, REUSE, MINIMIZE, DESTROY OR ELIMINATE THE
WASTE MATERIAL, ONLY CONTAINING IT ON-SITE WHILE ELIMINATING THE POTENTIAL FOR DIRECT CONTACT.  AS A



RESULT, THE REMEDIAL ALTERNATIVE WILL REQUIRE CONTINUING OVERSIGHT AND PERIODIC MAINTENANCE INDEFINITELY.

THERE ARE NO IDENTIFIED SITE CONDITIONS OR WASTE CHARACTERISTICS THAT WOULD ADVERSELY IMPACT THE
IMPLEMENTATION OR CONSTRUCTION OF THIS ALTERNATIVE AT THE SITE, OTHER THAN THOSE DISCUSSED UNDER S-2 AND
S-3.

S-5  COVER CONTAMINATED SOILS WITH 20 MIL PVC SYNTHETIC MEMBRANE, COVER MEMBRANE WITH AN ADDITIONAL 12
INCHES OF COMMON FILL FOLLOWED BY 6 INCHES OF TOPSOIL AND VEGETATE.

THE INTENT OF ALTERNATIVE S-5 IS SIMILAR TO THE PREVIOUS THREE ALTERNATIVES, WHICH IS TO ELIMINATE THE
POTENTIAL FOR DIRECT CONTACT BY PLACING COVER MATERIAL OVER THE EXPOSED OR NEAR SURFACE DEPOSITS. 
ALTERNATIVE S-5 USES A SYNTHETIC MEMBRANE INSTEAD OF SOIL OR CLAY TO ESTABLISH A PROTECTIVE BARRIER. LIKE
S-2 THROUGH S-4, THE POND ABUTTING THE EAST HIDE PILE WOULD BE DRAINED AND FILLED.

SIMILAR TO S-4, S-3 AND S-2, AREAS REQUIRING REMEDIAL ACTION UNDER S-5 WOULD RECEIVE SITE PREPARATION,
INCLUDING RECONTOURING TO PROMOTE DRAINAGE, PRIOR TO THE CAP INSTALLATION.  AFTER THIS INITIAL STEP, A
SIX INCH COVER OF SCREENED SAND WOULD BE COMPACTED OVER THE AREA.  THE PURPOSE OF THE SAND IS TO
ESTABLISH A STABLE AND PROTECTIVE LAYER BETWEEN THE GROUND'S SURFACE AND THE SYNTHETIC MEMBRANE.  THE
MEMBRANE, PROPOSED TO BE 20 MIL THICK PVC, WOULD THEN BE PLACED ON TOP OF THE SAND.  THE MEMBRANE IS
DELIVERED TO THE SITE IN LARGE ROLLED PANELS. FIELD INSTALLATION INCLUDES PLACEMENT OF THE PANELS AND
FIELD SEAMING TO JOIN EACH PANEL TOGETHER FOLLOWED BY AN IN-SITU QUALITY CONTROL CHECK.  ONCE THE
MEMBRANE HAS BEEN PLACED, SEAMED AND TESTED, IT IS COVERED BY AN ADDITIONAL SIX INCHES OF SAND.  THIS
LAYER OF SAND SERVES AS A PROTECTIVE COVER TO PREVENT PUNCTURING OF THE MEMBRANE AND AS A MECHANISM TO
DRAIN OFF ANY MOISTURE IN CONTACT WITH THE MEMBRANE.  THE SAND LAYER IS FOLLOWED BY TWELVE INCHES OF FILL
MATERIAL AND SIX INCHES OF TOPSOIL.  VEGETATION IS ESTABLISHED TO CONTROL EROSION. THE ADDITIONAL COVER
MATERIAL SERVES TWO PURPOSES.  FIRST, IT ADDS ADDITIONAL PROTECTION TO THE SYNTHETIC COVER AND SECOND, IT
PROVIDES SUFFICIENT DEPTH TO MINIMIZE THE EFFECTS OF THE FREEZE-THAW CYCLE.

SINCE THE SYNTHETIC MEMBRANE IS IMPERMEABLE IT PROVIDES THE SAME ADDED DEGREE OF PROTECTION AGAINST
INFILTRATION AS DOES ALTERNATIVE S-2.  THE CAPITAL, OPERATION AND MAINTENANCE, AND PRESENT WORTH COSTS
ARE SUMMARIZED IN TABLE 33.

THE IMPLEMENTATION OF THIS ALTERNATIVE USES PROVEN ENGINEERING TECHNIQUES.  THE OPERATION AND MAINTENANCE
REQUIREMENTS ARE NOT COMPLEX AND ARE SIMILAR IN NATURE AND SCOPE TO THOSE FOUND IN ALTERNATIVES S-2 THRU
S-4.  THE APPLICATION OF ALTERNATIVE S-5 OFFERS SEVERAL ADVANTAGES OVER THE PREVIOUSLY DISCUSSED
ALTERNATIVES.  THE CONSTRUCTIBILITY OF THIS ALTERNATIVE IS BETTER THAN THOSE ALTERNATIVES WHICH USE CLAY
TO ESTABLISH IMPERMEABILITY.  BECAUSE THE BARRIER IS A SYNTHETIC PRODUCT, IT IS MANUFACTURED UNDER
CAREFULLY CONTROLLED FACTORY CONDITIONS. AS A RESULT, THE QUALITY AND IMPERMEABILITY OF THE MEMBRANE CAN
BE MORE CAREFULLY CONTROLLED, RESULTING IN AN IMPERMEABILITY HIGHER THAN NATURAL MATERIALS.  FIELD
PLACEMENT IS EASIER TO PERFORM, LESS SUSCEPTIBLE TO INCLEMENT WEATHER CONDITIONS AND CHANGES IN THE RAW
PRODUCT.  THE DISADVANTAGES OF USING A SYNTHETIC MATERIAL ARE THE POSSIBILITY OF PUNCTURING THE LINER
DURING PLACEMENT, THE MAINTENANCE OF QUALITY CONTROL OVER FIELD SEAMING, AND THE POTENTIAL
INCOMPATIBILITY OF THE MEMBRANE WITH THE WASTES OR THE SUSCEPTIBILITY TO ATTACK FROM CHEMICAL
CONTAMINANTS.  ANOTHER DISADVANTAGE OF SYNTHETIC MEMBRANES IS THAT THEY ARE RELATIVELY NEW FOR USE IN
HAZARDOUS WASTE APPLICATIONS.  AS A RESULT, THEIR USEFUL LIFE HAS NOT BEEN DOCUMENTED.

ALTERNATIVE S-5 IS PROTECTIVE OF THE PUBLIC HEALTH AND ENVIRONMENT.  AS IN THE PREVIOUS ALTERNATIVES,
MINIMIZATION OF POTENTIAL FOR DIRECT CONTACT IS THE PRIMARY OBJECTIVE, AND ALTERNATIVE S-5 MEETS THIS
OBJECTIVE.  IN ADDITION THE INSTALLATION OF A SYNTHETIC MEMBRANE MINIMIZES THE POTENTIAL OF INFILTRATION,
THEREBY PROVIDING AN ADDITIONAL DEGREE OF PROTECTION AGAINST LEACHING.  IT ALSO MEETS ALL APPLICABLE OR
RELEVANT AND APPROPRIATE PUBLIC HEALTH AND ENVIRONMENTAL REQUIREMENTS EXCEPT FOR EXECUTIVE ORDER #11990. 
IT ALSO POSES MOST OF THE SAME DUST AND SEDIMENTATION CONCERNS POSED BY THE PREVIOUS THREE ALTERNATIVES.

THE USE OF ALTERNATIVE S-5 WOULD EFFECTIVELY CONTAIN THE WASTE DEPOSITS AND PREVENT FUTURE CONTACT OR
CONTAMINANT MIGRATION. HOWEVER THE WASTE MATERIAL TO BE CAPPED WOULD NOT BE RECYCLED, REUSED, MINIMIZED
OR DESTROYED, AND THEREFORE THE CAP MUST BE MAINTAINED AND MONITORED INDEFINITELY SINCE IN-SITU PHYSICAL,
CHEMICAL, BIODEGRADATION MECHANISMS ARE NOT EXPECTED TO REDUCE THE MATERIAL TO A NONHAZARDOUS
CLASSIFICATION.  INSTITUTIONAL CONTROLS SIMILAR TO THOSE PREVIOUSLY DISCUSSED WOULD ALSO BE REQUIRED TO
PREVENT DISTURBANCE OF THIS REMEDIAL ALTERNATIVE.

S-6    COVER CONTAMINATED SOILS IN PLACE WITH SIX INCHES OF TOPSOIL AND VEGETATE.

ALTERNATIVE S-6 CONSISTS OF REGRADING PORTIONS OF THE SITE TO PROMOTE BETTER DRAINAGE.  ONCE THE SITE HAS
BEEN REGRADED, SIX INCHES OF TOPSOIL WILL BE PLACED OVER THOSE AREAS WHERE EXPOSED DEPOSITS EXIST.  ONCE
THE TOPSOIL HAS BEEN PLACED A VEGETATIVE COVER WOULD BE ESTABLISHED OVER THE ENTIRE AREA.  THIS
ALTERNATIVE INCLUDES SOME LIMITED EXCAVATION IN THE NORTHWEST CORNER OF THE SITE ALONG NEW BOSTON STREET
TO MINIMIZE CONTACT OF WASTES WITH THE SURFACE WATER. IN ADDITION, ACTIONS RELATIVE TO THE WEST AND EAST



HIDE PILES (AS PREVIOUSLY DISCUSSED) ARE INCORPORATED AS PART OF THIS REMEDIAL ALTERNATIVE.  THE USE OF
INSTITUTIONAL CONTROLS WOULD BE NEEDED IN ORDER TO ENSURE THAT THE REMEDIAL ACTION WAS MAINTAINED AS
INITIALLY IMPLEMENTED. CAPITAL COSTS AND OPERATION AND MAINTENANCE EXPENSES ASSOCIATED WITH THIS
ALTERNATIVE ARE FOUND IN TABLE 34.

IMPLEMENTATION OF ALTERNATIVE S-6 USES CONVENTIONAL AND WELL ESTABLISHED TECHNOLOGIES.  THE ALTERNATIVE
IS RELATIVELY EASY AND STRAIGHTFORWARD TO IMPLEMENT.  THE ALTERNATIVE IS ALSO ATTRACTIVE IN THAT IT
PROVIDES MINIMUM DISRUPTION TO THE LOCAL BUSINESSES AND COMMUNITY DURING THE IMPLEMENTATION PHASE, SINCE
LESS MATERIAL MUST BE TRUCKED INTO THE SITE.

THE ALTERNATIVE MEETS THE REMEDIAL OBJECTIVES ESTABLISHED FOR THE SITE, SIMILAR TO THE PREVIOUS
ALTERNATIVES, BUT THE DEGREE OF RELIABILITY IS SUBSTANTIALLY LESS THAN THOSE ALTERNATIVES. THE OPERATION
AND MAINTENANCE (O&M) COSTS ARE HIGHER TO COMPENSATE FOR THE DECREASED RELIABILITY.  THESE TWO
DISADVANTAGES CAN BE RELATED DIRECTLY TO THE FACT THAT THE EFFECTS OF THE FREEZE-THAW CYCLE ARE MUCH MORE
PRONOUNCED ON THIS ALTERNATIVE (SIX INCHES OF COVER MATERIAL) THAN THOSE ALTERNATIVES USING THIRTY INCHES
OF COVER MATERIALS.  AS A RESULT OF ONLY SIX INCHES OF COVER, THE FROST IS PERMITTED TO PENETRATE TO THE
ACTUAL WASTE DEPOSITS, THEREBY FORCING WASTES TO THE SURFACE AS THE GROUND BEGINS TO THAW.

THIS OCCURRENCE SIGNIFICANTLY INCREASES THE POTENTIAL FOR EXPOSURE OF WASTES TO THE PUBLIC AND
ENVIRONMENT.  ANOTHER CONCERN IS THAT OF EROSION.  SITE CONDITIONS AND SURROUNDING LAND USE PATTERNS
INDICATE A HIGH POTENTIAL EXISTS FOR EROSION TO OCCUR. THE EFFECTS OF EROSION ON A SIX INCH COVER WILL
OBVIOUSLY POSE A GREATER POTENTIAL FOR RELEASE OF CONTAMINANTS THAN ON A THIRTY INCH COVER.  IN ORDER TO
MINIMIZE THE POTENTIAL FOR RELEASE OCCURRING, THE FREQUENCY OF MONITORING AND ROUTINE MAINTENANCE FOR A
SIX INCH COVER NEEDS TO BE INCREASED, HENCE AN INCREASED O&M COST.  A SECOND TECHNIQUE IS TO SELECT AND
ESTABLISH A VEGETATIVE COVER WHICH ENHANCES THE ABILITY OF THE VEGETATIVE COVER TO MINIMIZE EROSION. 
AGAIN, THIS INCREASES THE OPERATION AND MAINTENANCE COSTS.

ALTERNATIVE S-6 IS PROTECTIVE OF THE PUBLIC HEALTH, WELFARE, AND ENVIRONMENT SINCE IT MEETS THE REMEDIAL
OBJECTIVE OF PREVENTING DIRECT CONTACT WITH THE PUBLIC AND SURFACE WATER. THIS ALTERNATIVE HAS SIMILAR
STATUS WITH RESPECT TO APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL PUBLIC HEALTH AND ENVIRONMENTAL
REQUIREMENTS AS THE PREVIOUS ALTERNATIVES, ESPECIALLY THOSE EMPLOYING PERMEABLE CAPS.  AN ANALYSIS OF S-6
INDICATES THAT LIKE THE PREVIOUS FOUR ALTERNATIVES IT IS A SOURCE CONTROL ACTION WHICH CONTAINS AND
CONTROLS FUTURE IMPACT BY USING A LONG TERM IN-SITU COVER.  THIS ALTERNATIVE DOES NOT AVAIL ITSELF OF NEW
OR INNOVATIVE TECHNOLOGIES.  IT PROVIDES AN EFFECTIVE, IF SOMEWHAT LESS RELIABLE MEANS OF ELIMINATING THE
POTENTIAL FOR DIRECT CONTACT THAN THE PRECEDING ALTERNATIVES WITH THE EXCEPTION OF S-1.  IN ADDITION,
IMPLEMENTATION DOES  NOT POSE ANY SIGNIFICANT ADVERSE ENVIRONMENTAL IMPACTS OVER AND ABOVE THOSE NOTED IN
THE PREVIOUS FOUR ALTERNATIVES.

ALTERNATIVE S-6 DOES NOTHING TO RECYCLE, REUSE, MINIMIZE OR DESTROY THE WASTES FOUND AT THE SITE.  THIS
ALTERNATIVE DOES NOT USE NEW, INNOVATIVE OR ALTERNATIVE TECHNOLOGIES TO RELIABLY MINIMIZE EITHER THE
PRESENT OR FUTURE THREATS TO THE PUBLIC HEALTH, WELFARE OR THE ENVIRONMENT.

S-7   CONSTRUCT A RCRA ON SITE CONTAINMENT FACILITY.  EXCAVATE AND DEPOSIT INTO THE RCRA FACILITY ANY
WASTE DEPOSIT CONTAINING ARSENIC, CHROMIUM, OR LEAD WASTE WITH INDIVIDUAL CONCENTRATIONS OF ONE OR MORE
EXCEEDING 100 PPM, AS WELL AS THE EAST CENTRAL, THE WEST, AND THE SOUTH HIDE DEPOSITS.

ALTERNATIVE S-7 EVALUATED THE FEASIBILITY OF EXCAVATING AND RELOCATING ON-SITE ALL WASTE DEPOSITS
CONTAINING HEAVY METALS IN EXCESS OF 100 PPM AND ALL HIDE DEPOSITS EXCEPT FOR THE EAST HIDE PILE TO A
HAZARDOUS WASTE LANDFILL DESIGNED IN CONFORMANCE WITH THE RESOURCE CONSERVATION AND RECOVERY ACT (RCRA). 
THIS WOULD EFFECTIVELY CONTAIN SITE CONTAMINATION AND PREVENT FUTURE POTENTIAL MIGRATION OF CONTAMINATION
ASSOCIATED WITH THE SITE. THE TECHNICAL PERFORMANCE OF AN ON-SITE RCRA LANDFILL IS GOOD COMPARED TO OTHER
CONTAINMENT TECHNOLOGIES.  A DOUBLE LINER, AN IMPERMEABLE CAP, A LEACHATE COLLECTION AND STORAGE SYSTEM,
AND A LEAK DETECTION SYSTEM WOULD PREVENT THE MIGRATION OF CONTAMINANTS FROM THE LANDFILL.  ANY LEAKAGE
THROUGH THE FIRST LINER WOULD BE CAPTURED BY THE SECOND LINER AND WOULD BE DETECTED AND COLLECTED PRIOR
TO ENTERING THE GROUNDWATER. THE USEFUL LIFE OF A PROPERLY MAINTAINED RCRA LANDFILL WOULD BE AT LEAST 30
YEARS.  THE EXACT SERVICE LIFE CANNOT BE ACCURATELY PREDICTED.  HOWEVER, THE IN-EFFECT "TRIPLE" LINER
SYSTEM WOULD EFFECTIVELY ELIMINATE THE POTENTIAL FOR RELEASE AND THEREFORE SHOULD PROVIDE FOR LONG-TERM
WASTE CONTAINMENT. SITE CONDITIONS ARE SUCH THAT A MINIMUM OF TEN FEET WOULD EXIST BETWEEN THE BASE OF
THE LANDFILL AND THE GROUNDWATER TABLE. LONG-TERM GROUNDWATER MONITORING WOULD ALSO BE PROVIDED.  THE
VARIOUS TASKS ASSOCIATED WITH THIS ALTERNATIVE ARE INDICATED ON THE DETAILED COST ESTIMATE SHEET, TABLE
35.  IT SHOULD BE NOTED THAT THE COSTS PRESENTED ARE UNDERESTIMATED BECAUSE THEY REPRESENT THE COSTS FOR
CONSOLIDATING WASTES FOUND ON UNDEVELOPED PROPERTY ONLY.

OPERATION AND MAINTENANCE REQUIREMENTS FOR AN ON-SITE LANDFILL WOULD BE RELATIVELY COMPLEX.  THEY WOULD
INCLUDE GROUNDWATER MONITORING, FACILITY INSPECTION AND MAINTENANCE, AND DISPOSAL/TREATMENT OF ANY
LEACHATE THAT MAY BE GENERATED FROM WITHIN THE LANDFILL.



LAND USE RESTRICTIONS WOULD BE REQUIRED FOR THE AREA OF THE ON-SITE LANDFILL.  NO DEVELOPMENT WOULD BE
ALLOWED AT THE LANDFILL SITE.

THIS ALTERNATIVE EFFECTIVELY MITIGATES THE THREAT TO, AND PROVIDES ADEQUATE PROTECTION OF PUBLIC HEALTH
AND WELFARE AND THE ENVIRONMENT AND ACHIEVES THE REMEDIAL OBJECTIVE FOR THE SITE.  WITH THE EXCEPTION OF
COMPLIANCE WITH SS404(B) AND THE EXECUTIVE ORDER 11990 THIS ALTERNATIVE EXCEEDS APPLICABLE OR RELEVANT
AND APPROPRIATE FEDERAL PUBLIC HEALTH AND ENVIRONMENTAL REQUIREMENTS SINCE IT ALSO ELIMINATES ANY
POTENTIAL FOR THE WASTES TO LEACH CONTAMINANTS INTO THE GROUNDWATER.  WHILE REGULATORY PERMITS WOULD NOT
BE REQUIRED IMPLEMENTATION OF S-7 WOULD MEET THE TECHNICAL REQUIREMENTS FOR NEW RCRA FACILITIES. THE
IMPACTS TO THE WETLANDS UNDER THIS, AS WELL AS THE OTHER CONSOLIDATION ALTERNATIVES WILL BE SIGNIFICANT. 
PRIMARY ATTENTION HAS BEEN GIVEN TO THE WETLANDS LOCATED BETWEEN THE EAST AND WEST HIDE PILES; HOWEVER,
SEVERAL SMALLER WETLANDS FOUND ON-SITE WOULD BE IMPACTED UNDER THE CONSOLIDATION OPTIONS.  AS CONTINUALLY
NOTED THROUGHOUT THE ROD, WASTE DEPOSITS ARE SCATTERED OVER A LARGE AREA OFTEN TIMES IN DIRECT CONTACT
WITH WETLANDS AND SURFACE WATERS.  UNDER THE CONSOLIDATION ALTERNATIVES, THE ENTIRE SITE WOULD BE
EFFECTIVELY EXCAVATED, ELIMINATING EXISTING WETLANDS AND STREAMS IN THE PROCESS.  IMPLEMENTATION OF THE
CONSOLIDATION ALTERNATIVES WOULD NOT MINIMIZE THE IMPACTS TO THE WETLANDS IT WOULD ELIMINATE THEM
COMPLETELY.  EFFORTS WOULD BE REQUIRED TO COMPENSATE OR CREATE NEW WETLANDS ONCE THE PROPOSED REMEDIAL
ACTION WAS COMPLETE.

ALTERNATIVE S-7 MINIMIZES AREA IMPACTED AND RESTRICTED.  IT USES MORE ADVANCED TECHNOLOGIES THAN PREVIOUS
ALTERNATIVES TO CONTAIN THE WASTES AND ELIMINATE THE PRESENT AND FUTURE THREATS TO THE PUBLIC HEALTH OR
WELFARE OR THE ENVIRONMENT. THE USE OF A RCRA ON-SITE FACILITY WOULD CONSOLIDATE THE WASTE DEPOSITS
SCATTERED OVER 90 ACRES TO AN AREA APPROXIMATELY 15 ACRES IN SIZE WITH SATELLITE DEPOSITS UNDER EXISTING
BUILDINGS, UNLESS THE BUILDINGS WERE REMOVED.  THIS ALTERNATIVE WOULD RESULT IN A NET GAIN IN THE AMOUNT
OF LAND NOT NEEDING USE RESTRICTIONS.

THERE ARE SEVERAL CONDITIONS THAT COULD ADVERSELY IMPACT THE IMPLEMENTATION OR CONSTRUCTION OF THIS
ALTERNATIVE AT THE SITE. THE SITE CONTAINS A NUMBER OF EXISTING BUILDINGS, ROADWAYS, AND PARKING LOTS. 
IN ORDER FOR THE REMEDY TO BE COMPLETELY EFFECTIVE, WASTE DEPOSITS LOCATED UNDER THESE EXISTING
STRUCTURES WOULD NEED TO BE REMOVED IN ADDITION TO THOSE ON THE UNDEVELOPED PORTIONS OF THE SITE. 
ALLOWING THE WASTES TO REMAIN IN PLACE UNDER THE BUILDINGS MEANS LEAVING SATELLITE DEPOSITS OUTSIDE THE
RCRA CONTAINMENT FACILITY, THUS REDUCING THE OVERALL EFFECTIVENESS OF THIS ALTERNATIVE.  FROM A PRACTICAL
STANDPOINT THERE IS NO EFFECTIVE METHOD FOR REMOVING DEPOSITS UNDERNEATH BUILDINGS WITHOUT DESTROYING OR
REMOVING THE BUILDINGS.  IRRESPECTIVE OF THESE INCREASES IN THE ESTIMATED COSTS, THE DISRUPTION OF
EXISTING BUSINESSES WOULD ALSO MAKE THIS A DIFFICULT ALTERNATIVE TO IMPLEMENT.

FURTHER, WHILE THE EAST SIDE OF THE SITE (EAST OF COMMERCE WAY) APPEARS TO MEET ENGINEERING CRITERIA FOR
THE SITING OF A RCRA LANDFILL, THE RELATIVELY HIGH GROUNDWATER TABLE AND A MAJOR WETLANDS ADJACENT TO THE
PROPOSED FACILITY WOULD ADVERSELY IMPACT THE IMPLEMENTATION OF THIS ALTERNATIVE.  A WASTE COMPATIBILITY
EVALUATION WOULD ALSO BE REQUIRED DURING THE DESIGN OF THE RCRA LANDFILL TO ENSURE COMPATIBILITY BETWEEN
THE WASTE DEPOSITS AND THE LINER SYSTEM.

ADDITIONAL IMPACTS RESULTING FROM THE IMPLEMENTATION OF THIS ALTERNATIVE WOULD INCLUDE THE SHORT TERM
GENERATION OF DUST, ODOR AND SEDIMENTATION PROBLEMS SIMILAR TO THOSE NOTED IN PREVIOUS ALTERNATIVES. 
IMPACTS TO THE WETLANDS BETWEEN THE HIDE PILES WOULD BE SIMILAR TO THOSE PREVIOUSLY MENTIONED, HOWEVER
THE WETLANDS EAST OF COMMERCE WAY WOULD ALSO BE IMPACTED BY THIS ALTERNATIVE.  THE AMOUNT OF FILL
MATERIAL, SUCH AS CLAY, NECESSARY TO CONSTRUCT THE RCRA FACILITY WOULD NEED TO BE IMPORTED FROM OFF-SITE. 
THIS WOULD PLACE A SUBSTANTIAL BURDEN ON THE LOCAL TRAFFIC FLOW PATTERNS (WHICH ARE CURRENTLY STRETCHED
TO CAPACITY NOW).  IMPLEMENTATION OF THIS ALTERNATIVE WOULD REQUIRE THAT CLEAN UNCONTAMINATED LAND SLATED
FOR DEVELOPMENT WOULD BE UNAVAILABLE FOR FUTURE DEVELOPMENT AS A RESULT OF THIS ALTERNATIVE.  IN ADDITION
TO ALL THE ADVERSE IMPACTS RESULTING FROM THIS ALTERNATIVE, THE ALTERNATIVE DOES NOT RECYCLE, REUSE,
MINIMIZE OR DESTROY THE WASTES MATERIALS.

IN ADDITION TO THE LOGISTICAL AND IMPLEMENTATION PROBLEMS NOTED ABOVE, THERE ARE SEVERAL SHORT TERM
ADVERSE IMPACTS ASSOCIATED WITH IMPLEMENTATION OF THIS ALTERNATIVE.  THE RI DETERMINED THAT APPROXIMATELY
FIFTEEN PERCENT OF THE SLUDGE DEPOSITS ARE CONTAINED WITHIN THE SATURATED ZONE.  IN ADDITION, LOCAL
SURFACE WATERS ARE FOUND IN CONTACT WITH THE WASTE DEPOSITS AT SEVERAL LOCATIONS.  EXCAVATION OF THE
DEPOSITS WILL TEND TO SUSPEND A PORTION OF THE WASTE MATERIAL IN THE GROUND AND SURFACE WATERS.  WHILE
ENGINEERING TECHNIQUE CAN BE IMPLEMENTED TO MINIMIZE THESE POTENTIAL IMPACTS, THE SHEER VOLUME OF WASTES
TO BE EXCAVATED IN ORDER TO SUCCESSFULLY IMPLEMENT THESE ALTERNATIVES MAKE THE POTENTIAL FOR A SHORT TERM
RELEASE VERY IGH.

FURTHER, A SIGNIFICANT AMOUNT OF THE MATERIAL REQUIRING REMOVAL AS PART OF THESE ALTERNATIVES IS THE
ANIMAL GLUE MANUFACTURING DEPOSITS.  PAST EXPERIENCE WITH THE PRIMARY DEVELOPER (MARK PHILLIP TRUST)
INDICATES THAT DISTURBANCE OF THESE DEPOSITS WILL CAUSE A SUBSTANTIAL RELEASE OF ODORS.  RELEASE OF THESE
ODORS WILL POSE A SIGNIFICANT ADVERSE IMPACT TO AIR QUALITY SURROUNDING THE SITE.  HISTORICAL INFORMATION
INDICATES THAT DURING ACTIVE EXCAVATION OF THE HIDE DEPOSITS, THE ODOR EMANATING FROM THE SITE WAS



PERVASIVE THROUGHOUT THE SURROUNDING COMMUNITIES.  CONTINUOUS COMPLAINTS OF THE OBNOXIOUS ODOR, SEVERE
HEADACHES AND NAUSEA WERE REPORTED TO THE STATE REGULATORY AGENCIES.  REPORTS OF WORKERS BECOMING
PHYSICALLY ILL ARE CONTAINED IN PAST REPORTS.  STRONG PUBLIC REACTION FROM THE RECIPIENTS OF THE ODOR
RESULTED IN THE TOWN OF READING SUING THE DEVELOPER TO CEASE AND DESIST GENERATING THE ODORS.  A NUMBER
OF TECHNIQUES WERE EXPERIMENTED WITH IN AN EFFORT TO CONTROL THE ODOR, NONE OF WHICH WAS SUCCESSFUL.  IN
THE SIX YEARS SINCE THE ACTIVE EXCAVATION, ODORS CAN STILL BE DETECTED UNDER CERTAIN CIRCUMSTANCES AS A
RESULT OF THE DISTURBANCE OF THE DEPOSITS.  AS A RESULT OF THE ADVERSE IMPACT TO THE WELFARE AND THE
STRONG PUBLIC RESISTANCE, THE REMOVAL OR REARRANGEMENT OF THE HIDE DEPOSITS IS NOT FEASIBLE.

S-8   REMOVE ALL ARSENIC, CHROMIUM, AND LEAD DEPOSITS WITH INDIVIDUAL CONCENTRATIONS OF ONE OR MORE
EXCEEDING 100 PPM AND CONSOLIDATE THESE DEPOSITS ON THE EAST CENTRAL/EAST HIDE DEPOSITS AREAS, BACKFILL
EXCAVATED AREAS WITH CLEAN FILL MATERIAL AND COVER THE EAST CENTRAL AND EAST HIDE DEPOSITS WITH
IMPERMEABLE COVER.

THE FS EVALUATED THE FEASIBILITY OF CONSOLIDATING APPROXIMATELY 90 ACRES OF DEPOSITS CONTAINING ELEVATED
LEVELS OF ARSENIC, CHROMIUM, AND LEAD INTO AN APPROXIMATELY 15 ACRE AREA ON THE NORTHERN BORDER OF THE
SITE.  IMPLEMENTATION OF THIS ALTERNATIVE INVOLVES THE REMOVAL OF APPROXIMATELY 460,000 CUBIC YARDS OF
WASTE DEPOSITS AND THEIR CONSOLIDATION INTO ONE LARGE DEPOSIT. THE CONSOLIDATED DEPOSIT WOULD THEN BE
COVERED WITH A CAP SIMILAR IN DESIGN TO THAT FOUND IN ALTERNATIVE S-5.  CAPITAL COSTS, OPERATION AND
MAINTENANCE AND PRESENT WORTH COSTS CAN BE FOUND ON TABLE 36.  FOR THE SAME REASONS AS WERE DISCUSSED FOR
ALTERNATIVE S-7, THESE COSTS ARE UNDERESTIMATED.

ONCE COMPLETED, ALTERNATIVE S-8 IS PROTECTIVE OF THE PUBLIC HEALTH, WELFARE AND ENVIRONMENT.  IT
ELIMINATES THE POTENTIAL FOR DIRECT CONTACT BETWEEN THE WASTES AND THE PUBLIC AND SURFACE WATERS.  IT
WILL NOT PROVIDE THE SAME DEGREE OF PROTECTION AS THE PREVIOUS ALTERNATIVE, S-7.  THE ADVANTAGE OF THE
PREVIOUS ALTERNATIVE S-7 WAS THAT ONCE THE WASTE WAS REMOVED FROM THE PRESENT LOCATION IT WOULD BE PLACED
IN A SECURE RCRA LANDFILL.  UNDER ALTERNATIVE S-8 THE WASTE WOULD BE CONSOLIDATED TO AN AREA WHICH
PRESENTLY CONTAINS WASTE DEPOSITS.  THE PHYSICAL HANDLING OF THE MATERIAL AND THE PLACEMENT OF IT ON TOP
OF EXISTING WASTE DEPOSITS MAY IN FACT CAUSE MORE ADVERSE THAN BENEFICIAL ENVIRONMENTAL EFFECTS.  SIMILAR
TO THE ANIMAL GLUE WASTES WHICH WERE NOT GENERATING SUBSTANTIAL ODORS UNTIL SOME OF THE DEPOSITS WERE
DISTURBED, CREATING THE EAST HIDE PILE AND ITS SUBSEQUENT RELEASE OF ODORS, THE PHYSICAL RELOCATION AND
RESTRUCTURING OF THE DEPOSITS TO A NEW AREA MAY CREATE A SITUATION THAT PROMOTES THE POTENTIAL FOR
INCREASED LEACHING OF THE WASTES.  IMPLEMENTATION WOULD NOT MEET APPLICABLE OR RELEVANT AND APPROPRIATE
FEDERAL PUBLIC HEALTH AND ENVIRONMENTAL REQUIREMENTS.  IMPLEMENTATION OF THIS ALTERNATIVE WOULD HAVE
SIGNIFICANT ADVERSE IMPACTS ON SURFACE WATER QUALITY, THE ELIMINATION OF A WETLANDS AND THE RELEASE OF AN
OBNOXIOUS ODOR. IN ADDITION, IMPACTS TO THE WETLANDS AND CONCERNS ABOUT COMPLIANCE WITH THE APPROPRIATE
REQUIREMENTS ARE SIMILAR TO THOSE DISCUSSED IN S-7.

THIS ALTERNATIVE HAS SEVERAL OF THE ADVANTAGES ASSOCIATED WITH ALTERNATIVE S-7 BUT WITHOUT THE INCREASED
COST OF CONSTRUCTING A RCRA FACILITY OR OF MOVING HIDE PILES.  LIKE S-7 THIS ALTERNATIVE CONSOLIDATES THE
WASTES ONTO A SMALLER PARCEL OF LAND (15 ACRES VERSUS 90 ACRES), THUS MINIMIZING THE AMOUNT OF LAND THAT
MUST BE MAINTAINED, MONITORED AND RESTRICTED FROM DEVELOPMENT. BECAUSE OF THE REDUCTION IN PHYSICAL SIZE
THERE WILL BE A REDUCTION IN O&M COSTS.  IN ADDITION THIS ALTERNATIVE, UNLIKE S-7, WOULD CONSOLIDATE THE
CONTAMINATED MATERIALS ON PROPERTY THAT IS ALREADY CONTAMINATED.  THE PHYSICAL REMOVAL OF THE MATERIAL
AND ITS CONSOLIDATION ONTO ANOTHER PORTION OF THE PROPERTY WOULD USE STANDARD EARTH MOVING TECHNIQUES
THAT HAVE PROVED EFFECTIVE IN THIS KIND OF OPERATION.  THIS ALTERNATIVE HAS A SUBSTANTIALLY LOWER CAPITAL
COST AND IS EASIER TO IMPLEMENT THAN THE PREVIOUS ALTERNATIVE S-7.  THE ALTERNATIVE IS SIMILAR TO
PREVIOUS ALTERNATIVES IN THAT IT SEEKS TO CONTROL THE POTENTIAL FOR DIRECT CONTACT POTENTIAL THROUGH
CONTAINMENT RATHER THAN RECYCLE, REUSE, MINIMIZE OR DESTROY THE WASTE.

IMPLEMENTATION OF THIS ALTERNATIVE COULD CAUSE SEVERAL ADVERSE ENVIRONMENTAL IMPACTS.  THE PHYSICAL
REMOVAL AND RELOCATION OF APPROXIMATELY 460,000 CUBIC YARDS OF WASTE DEPOSITS WOULD IMPACT THE LOCAL
GROUNDWATER, SURFACE WATER, AND ELIMINATE SEVERAL WETLANDS FOUND ON-SITE.  THIS QUANTITY OF MATERIAL TO
BE MOVED WILL REQUIRE A SUBSTANTIAL EARTHWORKING EFFORT. BECAUSE A SUBSTANTIAL PORTION OF THE WASTE
MATERIALS ARE IN DIRECT CONTACT WITH GROUND AND SURFACE WATERS, THE HEAVY EQUIPMENT WILL NEED TO INTRUDE
INTO THESE MEDIA IN ORDER TO REMOVE THE WASTES AND ELIMINATE THE DIRECT CONTACT.  DESPITE USING EVERY
AVAILABLE TECHNIQUE TO LESSEN THE IMPACTS TO SURFACE AND GROUND WATERS, NONETHELESS AN IMPACT WILL OCCUR.
IN ADDITION, ISSUES SIMILAR TO THOSE FOUND IN ALTERNATIVE S-7 INVOLVING EXCAVATION UNDER EXISTING
STRUCTURES WOULD BE APPLICABLE TO THIS ALTERNATIVE.  THE ALTERNATIVE PROPOSES TO BACKFILL THE EXCAVATED
AREAS WITH CLEAN FILL MATERIAL.  IN ADDITION TO THE LARGE AMOUNT OF TRAFFIC TO PHYSICALLY REMOVE THE
WASTE DEPOSITS FOR WASTE CONSOLIDATION, THERE WOULD BE A SIGNIFICANT TRAFFIC IMPACT ON THE SURROUNDING
COMMUNITY AS A RESULT OF THE LARGE AMOUNT OF CLEAN FILL REQUIRED FROM OFF-SITE TO BACKFILL THE EXCAVATED
AREAS.



S-9    REMOVE ALL ARSENIC, CHROMIUM, AND LEAD DEPOSITS WITH INDIVIDUAL CONCENTRATIONS OF ONE OR MORE
EXCEEDING 100 PPM; CONSOLIDATE ON THE EAST CENTRAL/WEST HIDE DEPOSITS AND COVER THE EAST CENTRAL AND
WEST HIDE DEPOSITS WITH AN IMPERMEABLE MATERIAL; AND LEAVE EXCAVATED AREAS UNFILLED.

ALTERNATIVE S-9 IS EXACTLY LIKE ALTERNATIVE S-8 EXCEPT THAT THE EXCAVATED AREA WOULD NOT BE BACKFILLED
WITH FILL MATERIAL.  THE PRIMARY ADVANTAGE OF THIS ALTERNATIVE OVER THE PREVIOUS ALTERNATIVE IS A
SUBSTANTIAL DECREASE IN THE CAPITAL COSTS. THE CAPITAL, OPERATION AND MAINTENANCE COSTS AND PRESENT WORTH
COSTS OF THIS ALTERNATIVE ARE SUMMARIZED IN TABLE 37.  AGAIN, FOR THE REASONS PREVIOUSLY NOTED, THESE
COSTS ARE UNDERESTIMATED.

THIS ALTERNATIVE COULD BE SUCCESSFULLY IMPLEMENTED WITH THE APPLICATION OF STANDARD ENGINEERING AND
CONSTRUCTION TECHNIQUES. SITE CONDITIONS DO NOT POSE ANY SIGNIFICANT ADVERSE IMPACTS TO THE
IMPLEMENTATION OF THIS ALTERNATIVE, HOWEVER THE CONCERNS TO THOSE NOTED IN ALTERNATIVE S-8 RELATIVE TO
THE MATERIAL UNDER EXISTING STRUCTURES AND IMPACTS TO THE ENVIRONMENT ALSO APPLY TO THIS ALTERNATIVE.

THE PRIMARY ADVANTAGE OF THIS ALTERNATIVE IS THAT IT COSTS APPROXIMATELY HALF THAT OF ALTERNATIVE S-8 IN
TERMS OF BOTH MONEY AND IMPLEMENTATION TIME.  THE PRIMARY DISADVANTAGE TO THIS ALTERNATIVE WOULD BE THAT,
WITHOUT THE CLEAN BACKFILL, OPEN EXCAVATIONS UP TO 15 FEET DEEP WOULD BE LEFT BEHIND ONCE THE SITE
REMEDIATION WAS COMPLETED.  ALLOWING THESE EXCAVATIONS TO REMAIN IS NOT PRACTICABLE AS THEY WOULD CREATE
AN ATTRACTIVE NUISANCE TO AREA CHILDREN AND WOULD LEAVE THE AREA POCK MARKED BY NUMEROUS SHALLOW PONDS OR
DITCHES.  ON THE OTHER HAND, THE LAND WOULD BE CLEAN AND HENCE DEVELOPABLE.  THESE PONDS WOULD BE NO
WORSE TO DEAL WITH THAN COMMON DEVELOPMENT PROBLEMS LIKE HIGH GROUNDWATER OR BEDROCK.

S-10   FENCE AREAS OF WASTE DEPOSITS, ENFORCE INSTITUTIONAL CONTROLS; EXCAVATE LIMITED AREA IN NORTHWEST
CORNER OF SITE; COVER THE EAST CENTRAL AND WEST HIDE DEPOSITS.

ALTERNATIVE S-10 INVOLVES THE LIMITED EXCAVATION OF WASTE DEPOSITS FROM ONE OF THE DEVELOPED PROPERTIES,
PX ENGINEERING, TO ELIMINATE THE DIRECT CONTACT BETWEEN THESE DEPOSITS AND THE SURFACE WATER.  THIS
EXCAVATED MATERIAL WOULD BE TRANSPORTED TO THE EAST/WEST HIDE PILES AREA.  THE EAST CENTRAL, AND EAST AND
WEST HIDE PILE AREAS WOULD BE REGRADED AND RESHAPED TO PROMOTE BETTER DRAINAGE.  IN ADDITION THE SOUTH
HIDE PILE WOULD BE RELOCATED TO THE WEST HIDE PILE AREA IN ORDER TO FILL LOW SPOTS AND HELP STABILIZE
SIDE SLOPES.  THE AREA WHICH WAS RESHAPED AND REGRADED WOULD BE COVERED WITH A SIX INCH TOPSOIL COVER AND
VEGETATIVE GROWTH ESTABLISHED.  THE REMAINING DEPOSITS WOULD BE FENCED TO PREVENT UNAUTHORIZED ACCESS,
AND INSTITUTIONAL CONTROLS WOULD BE ENFORCED THROUGHOUT THE ENTIRE SITE TO ENSURE THAT THE REMEDIAL
ACTION WAS NOT DISRUPTED.  THE CAPITAL, OPERATION AND MAINTENANCE, AND PRESENT WORTH COSTS ARE SUMMARIZED
IN TABLE 38.

THIS ALTERNATIVE MAY NOT MEET THE ENVIRONMENTAL AND PUBLIC HEALTH GOALS ESTABLISHED FOR THE SITE.  THE
ALTERNATIVE DOES NOT EFFECTIVELY PREVENT, MITIGATE, OR MINIMIZE THE THREATS TO, AND PROVIDE ADEQUATE
PROTECTION OF THE PUBLIC HEALTH AND WELFARE AND THE ENVIRONMENT.

PRESENTLY THERE EXIST A NUMBER OF AREAS WITHIN THE SITE WHERE EXPOSED DEPOSITS PRESENT A DIRECT CONTACT
THREAT.  UNDER THIS ALTERNATIVE THE BARRIER BETWEEN THE WASTE AND THE PUBLIC WOULD BE A FENCE.  PAST
EXPERIENCE AT THIS SITE INDICATES THAT FENCING IS INEFFECTIVE IN ELIMINATING ENTRY AND THE POTENTIAL FOR
DIRECT CONTACT.  IN THE FIVE YEARS SINCE THE INITIAL INSTALLATION OF THE FENCE, THE AGENCY HAS MADE
REPEATED ATTEMPTS TO REPAIR DAMAGE TO THE FENCE RESULTING FROM VANDALISM.  IMPLEMENTATION OF THIS
ALTERNATIVE WOULD PERMIT THE CONTINUED RELEASE OR THREAT OF RELEASE TO THE ENVIRONMENT OF THE WASTE
DEPOSITED ON THE SITE.

IN ADDITION THE PRESENCE OF EXPOSED DEPOSITS CREATES THE POSSIBILITY OF THEIR EROSION BY PRECIPITATION
RUNOFF, ADVERSELY IMPACTING THE SURFACE WATER AND ULTIMATELY THE GROUNDWATER FOUND ON-SITE.

THIS ALTERNATIVE DOES NOT MEET THE APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL PUBLIC HEALTH AND
ENVIRONMENTAL REQUIREMENTS BECAUSE EXPOSED DEPOSITS WOULD BE ALLOWED TO REMAIN IN DIRECT CONTACT WITH
SURFACE WATERS THE RELEASE OR THREAT OF RELEASE OF CONTAMINANTS WOULD VIOLATE WATER QUALITY CRITERIA. 
THE INITIAL PLACEMENT OF THE EAST AND WEST HIDE PILE IN OR NEAR A WETLANDS WAS IN VIOLATION OF THE CLEAN
WATERS ACT SS404(B); LEAVING THEM IN THEIR CURRENT STATE WOULD CONTINUE TO VIOLATE SS404(B). THIS
ALTERNATIVE IS EXTREMELY SIMPLE TO IMPLEMENT BECAUSE THIS ALTERNATIVE APPROACHES NO ACTION.  BECAUSE THE
ALTERNATIVE TAKES ONLY LIMITED ACTIONS, THE ACTIONS ARE EASILY CONSTRUCTED. UNFORTUNATELY, AS PREVIOUSLY
STATED THESE ACTIONS ARE INEFFECTIVE IN PREVENTING UNAUTHORIZED ACCESS TO THE SITE; THUS THE ACTIONS HAVE
TO BE CONSIDERED UNRELIABLE.

THE CAPITAL COST IS OBVIOUSLY LOW SINCE S-10 ENTAILS ONLY PLACING FENCES AROUND THE AREA AFTER LIMITED
CONSOLIDATION, REWORKING AND CAPPING SOME PORTIONS OF THE SITE.

ALTERNATIVE S-10 DOES NOTHING TO RECYCLE, REUSE, MINIMIZE OR DESTROY THE WASTES FOUND AT THE SITE.  THIS
ALTERNATIVE DOES NOT USE NEW, INNOVATIVE OR ALTERNATIVE TECHNOLOGIES TO RELIABLY MINIMIZE EITHER THE



PRESENT OR FUTURE THREATS TO THE PUBLIC HEALTH, WELFARE OR THE ENVIRONMENT.

IMPLEMENTATION OF THIS ALTERNATIVE, LIKE S-1, DOES NOT TAKE ADDITIONAL ACTIONS IN OR NEAR A WETLANDS.  AS
A RESULT THERE WOULD BE NO ADDITIONAL ADVERSE IMPACTS RESULTING FROM REMEDIAL ACTIONS.  HOWEVER, THE
POTENTIAL DOES EXIST OVER THE LONG TERM HOWEVER, FOR EXPOSED DEPOSITS TO IMPACT THE LOCAL SURFACE WATER
AS A RESULT OF STORM WATER RUNOFF AND EROSION.  THIS ALTERNATIVE DOES NOTHING TO MINIMIZE THESE POTENTIAL
PROBLEMS.

S-11   COVER ALL WASTE DEPOSITS WITH 24 INCHES OF OFF-SITE FILL, FOLLOWED BY 6 INCHES OF TOPSOIL AND
ESTABLISH VEGETATIVE COVER ON WASTE DEPOSITS WITH ARSENIC VALUES GREATER THAN 300 PPM, LEAD VALUES
GREATER THAT 600 PPM, AND CHROMIUM GREATER THAN 1000 PPM.  COVER THE EAST CENTRAL AND THE WEST HIDE
DEPOSITS.  IMPOSE INSTITUTIONAL CONTROLS ON THE PROPERTY.

ALTERNATIVE S-11 IS SIMILAR TO ALTERNATIVE S-4, WITH RESPECT TO THE CONSTRUCTION DETAILS OF THE COVER,
I.E. TWENTY-FOUR INCHES OF PERMEABLE MATERIAL FOLLOWED BY SIX INCHES OF TOPSOIL.  THERE ARE SEVERAL
IMPORTANT DIFFERENCES BETWEEN THIS ALTERNATIVE AND S-4, AS WELL AS THE OTHER ALTERNATIVES.  MOST NOTABLY
THE ACTION LEVELS HAVE CHANGED FROM AN ARBITRARILY ESTABLISHED VALUE OF 100 PPM TO VALUES DEVELOPED IN
THE ENDANGERMENT ASSESSMENT (EA).  IN ADDITION, PREVIOUS ALTERNATIVES ADDRESSED COVERING ANY DEPOSIT
EXCEEDING 100 PPM, IRRESPECTIVE OF THE DEPTH BELOW GRADE AT WHICH THE WASTE WAS DETECTED.  IN S-11 THE
ALTERNATIVE SEEKS TO ELIMINATE THE POTENTIAL FOR DIRECT CONTACT WITH ANY DEPOSIT ABOVE THE ACTION LEVELS
ESTABLISHED IN THE EA THAT COULD BECOME EXPOSED AS A RESULT OF THE FREEZE-THAW CYCLE OR EFFECTS FROM
EROSION. THIS OBJECTIVE IS ACCOMPLISHED THROUGH THE USE OF A PERMEABLE COVER OVER DEPOSITS EXCEEDING THE
ACTION LEVEL THAT ARE WITHIN THIRTY INCHES OF THE GROUND'S SURFACE.  INSTITUTIONAL CONTROLS WOULD BE
IMPLEMENTED TO CONTROL ANY AREA HAVING DEPOSITS EXCEEDING THE ACTION LEVELS REGARDLESS OF DEPTH.  FOR
CONTAMINATED MATERIALS LOCATED IN AREAS WHERE BUILDINGS, PARKING LOTS AND ROADWAYS CURRENTLY EXIST THE
STRUCTURE ITSELF WOULD SERVE AS THE BARRIER TO ELIMINATE THE POTENTIAL FOR DIRECT CONTACT.  AS IN OTHER
PORTIONS OF THE SITE, INSTITUTIONAL CONTROLS WOULD BE IMPLEMENTED TO RESTRICT DISTURBANCE OF THE
EFFECTIVENESS OF THE REMEDIAL ACTION. THE PREMISE OF THIS ALTERNATIVE IS TO ESTABLISH A THIRTY INCH ZONE
OF UNCONTAMINATED MATERIAL OVER THE WASTE DEPOSITS TO ELIMINATE THE POTENTIAL FOR DIRECT CONTACT,
MINIMIZE THE EFFECTS OF THE FREEZE-THAW CYCLE AND HELP CONTROL EXPOSURE RESULTING FROM EROSION.

THIS ALTERNATIVE, S-11, UTILIZES REMEDIAL ACTION LEVELS ESTABLISHED BY THE EA.  A DISCUSSION OF THE
ACTION LEVELS CAN BE FOUND IN THE CURRENT SITE STATUS SECTION OF THIS DOCUMENT AND IN APPENDICES F AND G
OF THE FS.  IN ADDITION TO THE EA PERFORMED AS PART OF THE FS, ANOTHER POTENTIALLY RESPONSIBLE PARTY
(PRP), MONSANTO CHEMICAL COMPANY, RETAINED A CONSULTANT TO INDEPENDENTLY ASSESS THE POTENTIAL RISK POSED
BY THE SITE. RESULTS FROM THIS INDEPENDENT ANALYSIS WERE SIMILAR TO THOSE FOUND IN THE FS.  BOTH THE EA
FOUND IN THE FS AND THE INDEPENDENT RISK ASSESSMENT WERE SUBMITTED TO THE DEPARTMENT OF HEALTH AND HUMAN
SERVICE'S AGENCY FOR TOXIC SUBSTANCES AND DISEASE REGISTRY (ATSDR) FOR THEIR REVIEW AND COMMENT IN THE
FORM OF A HEALTH ASSESSMENT.  ATSDR'S REVIEW AND INTERPRETATION OF THE DATA WAS BASED ON A LITERATURE
REVIEW AS WELL AS EMPIRICAL DATA GATHERED FROM SEVERAL STUDIES CONDUCTED BY THE CENTERS FOR DISEASE
CONTROL (CDC).  THE VALUES DETERMINED TO BE PROTECTIVE OF THE PUBLIC HEALTH BY ATSDR WERE SIMILAR TO
THOSE FOUND IN THE EA AND THE INDEPENDENT ANALYSIS.  HOWEVER ATSDR CONCLUDED THAT SAFE LEVELS FOR AN
INDUSTRIAL SETTING COULD BE AN ORDER OF MAGNITUDE (FACTOR OF TEN) HIGHER THAN THOSE DETERMINED TO BE
PROTECTIVE OF THE PUBLIC HEALTH IN A RESIDENTIAL NEIGHBORHOOD. AS A RESULT, ATSDR CONCLUDED THAT MAXIMUM
ACCEPTABLE SURFACE SOIL RESIDUES OF 6,000 PPM ARSENIC, 10,000 PPM LEAD AND 30,000 PPM FOR TRIVALENT
CHROMIUM WERE APPROPRIATE FOR THIS SITE, ASSUMING THE EXPOSURE WAS THE TYPE TO BE ENCOUNTERED IN AN
INDUSTRIAL SETTING.

THE AGENCY REVIEWED AND EVALUATED ATSDR'S HEALTH ASSESSMENT AND REJECTED THEIR USE OF AN ARBITRARY
INCREASE BY AN ORDER OF MAGNITUDE IN PROJECTING SAFE CLEAN-UP LEVELS.  AS PREVIOUSLY NOTED, IF THE ORDER
OF MAGNITUDE INCREASE IS ELIMINATED, ATSDR'S VALUES ARE SIMILAR TO THOSE CALCULATED IN THE FS AND
MONSANTO'S RISK ASSESSMENT.  THE AGENCY DOES NOT BELIEVE THAT FINAL DETERMINATION OF CLEAN-UP LEVELS
SHOULD BE BASED, IN A LARGE PART, ON THE PROJECTED USE OF THE SITE.  WHILE A PORTION OF THIS SITE IS
CURRENTLY AN INDUSTRIAL AREA, THE REMAINDER OF THE SITE RECEIVES A FAIR AMOUNT OF RECREATIONAL USE. 
HUNTERS, BERRY PICKERS, AND MOTORCYCLISTS ARE OFTEN DISCOVERED USING THE SITE.  UNDER THE PROPOSED
REMEDIAL ACTION A PORTION OF THE SITE WOULD REMAIN UNDEVELOPED AND AS A RESULT, THESE ACTIVITIES ARE
LIKELY TO CONTINUE.  SINCE AT LEAST A PORTION OF THE SITE WOULD REMAIN UNDEVELOPED UNDER ALL BUT TWO OF
THE REMEDIAL ACTION ALTERNATIVES AND THEREFORE AN ATTRACTIVE AREA FOR ADOLESCENTS AND OTHERS TO FREQUENT,
IT IS PRUDENT TO ASSUME THAT THE POTENTIAL FOR EXPOSURE IS SUBSTANTIALLY HIGHER THAN IF THE SITE WERE
TRULY AN INDUSTRIAL AREA.  IT COULD REASONABLY BE ARGUED THAT AS THE LAND AROUND THE SITE BECOMES MORE
INDUSTRIALIZED, THE SITE WOULD BECOME MORE ATTRACTIVE FOR RECREATIONAL USE BECAUSE OPEN SPACE WOULD BE
THAT MUCH RARER IN THIS SECTION OF THE CITY.  THE AGENCY THEREFORE CONCLUDES THAT THE ACTION LEVELS
ESTABLISHED IN THE EA, NOT ATSDR'S, ARE PROTECTIVE OF THE PUBLIC HEALTH, WELFARE AND ENVIRONMENT AND
PROVIDE A GREATER MARGIN OF SAFETY GIVEN THE UNCERTAINTY OF FUTURE LAND USE PATTERNS AROUND THE SITE.

IN ADDITION, THE ATSDR HEALTH ASSESSMENT IS LIMITED TO ISSUES DIRECTLY RELATED TO THE PROTECTION OF
PUBLIC HEALTH; IT DOES NOT ADDRESS LEVELS PROTECTIVE OF THE ENVIRONMENT.  AS DISCUSSED IN THE EA AND IN



CONNECTION WITH THE NO ACTION ALTERNATIVE, THE ARSENIC DEPOSITS ARE PHYTOTOXIC AT LEVELS AS LOW AS 300
PPM. FURTHER, THE EAST HIDE PILE HAS A VERY SPARSE VEGETATIVE COVER DESPITE THE FACT THAT THE LAST EARTH
MOVING THERE CEASED SEVEN YEARS AGO.  THIS FACT SUPPORTS THE RELATIONSHIP BETWEEN ELEVATED LEVELS OF
METALS AND PHYTOTOXICITY.

THE ASSOCIATED CAPITAL, OPERATION AND MAINTENANCE, AND PRESENT WORTH COSTS FOR THIS ALTERNATIVE CAN BE
FOUND IN TABLE 39. THE PRIMARY ADVANTAGE OF THIS ALTERNATIVE OVER S-4 ARE THE LOWER CAPITAL AND O&M COSTS
RESULTING FROM THE DECREASED AREA REQUIRING REMEDIAL ACTION.

ALTERNATIVE S-11 MEETS THE ENVIRONMENTAL AND PUBLIC HEALTH GOALS ESTABLISHED FOR THE SITE.  PRESENT AND
FUTURE POTENTIALS FOR DIRECT CONTACT ARE ELIMINATED BY THE INSTALLATION OF A PERMEABLE COVER AND
INSTITUTIONAL CONTROLS.  IN ADDITION THE ALTERNATIVE MEETS THE APPLICABLE OR RELEVANT AND APPROPRIATE
FEDERAL PUBLIC HEALTH AND ENVIRONMENTAL REQUIREMENTS FOR THE SITE.

S-12   COVER THE EAST-CENTRAL AND WEST HIDE DEPOSITS AND ALL WASTE DEPOSITS WITH VALUES GREATER THAN 300
PPM ARSENIC, 600 PPM LEAD, OR 1000 PPM CHROMIUM WITH SIX INCHES OF TOPSOIL AND VEGETATE.  IMPOSE
INSTITUTIONAL CONTROLS ON PROPERTY.

ALTERNATIVE S-12 USES THE SAME ACTION LEVELS AND DEPTH CRITERION AS S-11, BUT REPLACES THE TWENTY-FOUR
INCH COVER IN S-11 WITH A SIX INCH COVER LIKE THAT USED IN ALTERNATIVE S-6.  LIKE S-11 INSTITUTIONAL
CONTROLS WOULD BE NEEDED TO PREVENT DISRUPTION OF ANY DEPOSIT EXCEEDING THE ACTION LEVELS REGARDLESS OF
THE DEPTH AT WHICH IT IS FOUND.  COST EVALUATION CAN BE FOUND IN TABLE 40.  EVALUATION IN TERMS OF
ENGINEERING IMPLEMENTATION AND CONSTRUCTIBILITY IS THE SAME AS WITH THE PRECEDING ALTERNATIVE.
ALTERNATIVE S-12 MEETS THE REMEDIAL OBJECTIVE FOR SOILS CONTAMINATION SINCE IT WOULD EFFECTIVELY
ELIMINATE DIRECT PUBLIC CONTACT WITH WASTES EXCEEDING THE ACTION LEVELS.  AS DISCUSSED REGARDING S-6, THE
SIX INCH COVER IS READILY CONSTRUCTED USING CONVENTIONAL ENGINEERING TECHNIQUES.  THIS ALTERNATIVE WOULD
BE EASIER TO IMPLEMENT BECAUSE LESS LAND, FORTY-THREE ACRES VERSUS SEVENTY ACRES, WOULD REQUIRE COVERING. 
THE SMALLER AREA REDUCES THE AMOUNT OF TOPSOIL THAT MUST BE BROUGHT TO THE SITE, THEREBY REDUCING TRAFFIC
IMPACTS AND DISRUPTION OF THE SURROUNDING COMMUNITY.  IMPLEMENTING THIS ALTERNATIVE POSES NO LONG TERM
ADVERSE ENVIRONMENTAL IMPACTS AND POSES ONLY MINIMAL CONSTRUCTION RELATED IMPACTS, PRIMARILY THE
POTENTIAL FOR GENERATING DUSTS AND CAUSING SEDIMENTATION OF SURFACE WATERS.  THESE ARE EASILY DEALT WITH.

AS WITH S-6, THE THINNESS OF THE COVER PROPOSED HERE MAKES IT A LESS RELIABLE REMEDIAL ACTION THAN THE
THIRTY INCH COVERS PROPOSED IN OTHER ALTERNATIVES.  THE SIX INCH COVER WOULD BE MUCH MORE SUSCEPTIBLE TO
DISRUPTION BY EROSION AND THE FREEZE-THAW CYCLE.  SINCE THIS ALTERNATIVE IS A CONTAINMENT ACTION, IT DOES
NOT RECYCLE, REUSE, MINIMIZE OR DESTROY THE WASTES AND CONTAMINATED SOILS.

THIS ALTERNATIVE HAS SIMILAR STATUS WITH RESPECT TO APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL PUBLIC
HEALTH AND ENVIRONMENTAL REQUIREMENTS AS THE PREVIOUS ALTERNATIVES.  BASED ON ITS LOWER RELIABILITY AND
HIGHER ACTION LEVELS THIS ALTERNATIVE WHILE MEETING THE REMEDIAL OBJECTIVE FOR SOILS AT THE SITE IS LESS
PROTECTIVE OF THE PUBLIC HEALTH AND THE ENVIRONMENT THAN ALL OTHER ALTERNATIVES EXCEPT S-1 AND S-10.  THE
CAPITAL, OPERATION AND MAINTENANCE, AND PRESENT WORTH COSTS FOR THIS ALTERNATIVE ARE SUMMARIZED IN TABLE
40.

S-13   REMOVE ALL ARSENIC, CHROMIUM, AND LEAD WASTE DEPOSITS WITH INDIVIDUAL CONCENTRATIONS OF ONE OR
MORE EXCEEDING 100 PPM AND REMOVE THE EAST CENTRAL, THE WEST, AND SOUTH HIDE DEPOSITS TO AN OFF-SITE
LOCATION.  BACKFILL EXCAVATED AREAS WITH CLEAN OFF SITE FILL MATERIAL.

THIS ALTERNATIVE, S-13, EVALUATES THE OFF-SITE DISPOSAL ALTERNATIVE.  UNDER THIS ALTERNATIVE ALL
MATERIALS ABOVE 100 PPM LOCATED ON UNDEVELOPED LAND WOULD BE EXCAVATED AND TRUCKED OFF-SITE FOR DISPOSAL
AT A RCRA LANDFILL.  THE MAJORITY OF THE SITE WOULD BE EFFECTIVELY CLEANED UP AND THE WASTES DISPOSED OF
AT AN OFF-SITE RCRA LANDFILL.

THE COSTS OF THIS ALTERNATIVE ARE PRESENTED ON TABLE 41. THE ASSOCIATED CAPITAL COSTS ARE APPROXIMATELY
210 MILLION DOLLARS.  DETAILED EVALUATION WAS NOT CONDUCTED IN THE FS BECAUSE ITS COSTS FAR EXCEED THOSE
OF THE OTHER ALTERNATIVES WITHOUT SUBSTANTIALLY INCREASING THE PROTECTION OF THE PUBLIC HEALTH AND
ENVIRONMENT.  SINCE THERE ARE OTHER ALTERNATIVES THAT MEET THE REMEDIAL OBJECTIVE AND THE REQUIREMENTS OF
OTHER FEDERAL PUBLIC HEALTH AND ENVIRONMENTAL REQUIREMENTS, THIS ALTERNATIVE IS NOT SUBSTANTIALLY MORE
EFFECTIVE THAN OTHER VIABLE ALTERNATIVES.  THIS ALTERNATIVE IS SUBSTANTIALLY MORE RELIABLE THAN OTHER
ALTERNATIVES AS EVIDENCED BY THERE BEING NO OPERATION AND MAINTENANCE COSTS OR INSTITUTIONAL CONTROLS
ASSOCIATED WITH IT.  FOR THIS REASON THE AGENCY WILL ANALYZE THIS ALTERNATIVE HERE.

THIS ALTERNATIVE IS CONSTRUCTIBLE, BUT THE IMPLEMENTATION TIME IS EXTREMELY LONG.  THE FS ESTIMATED THAT
IT WOULD TAKE APPROXIMATELY SEVEN YEARS OF CONSTANT SOIL REMOVAL TO EFFECTIVELY REMOVE THIS AMOUNT OF
MATERIAL.  THIS WOULD SEVERELY DISRUPT TRAFFIC AND BUSINESSES AROUND THE SITE.



IN ORDER FOR THESE ALTERNATIVES TO BE COMPLETELY EFFECTIVE, ALL THE WASTE DEPOSITS WOULD NEED TO BE
EXCAVATED AND REDEPOSITED INTO A SECURE FACILITY.  THIS ALTERNATIVE WAS EVALUATED IN TERMS OF EXCAVATING
AND REMOVING WASTES FROM UNDEVELOPED PORTIONS OF THE PROPERTY.  AREAS CONTAINING BUILDINGS, PARKING LOTS
OR ROADWAYS WERE NOT INCLUDED AS PART OF THIS ALTERNATIVE FOR REASONS NOTED PREVIOUSLY.  THE PHYSICAL
PROBLEMS AND LOGISTICS ASSOCIATED WITH WASTE REMOVAL FROM UNDER THESE STRUCTURES IS COSTLY AND
IMPRACTICAL.  ASSUMING THAT THESE DEPOSITS ARE ALLOWED TO REMAIN IN PLACE, THE EFFECTIVENESS AND DRIVING
FORCE BEHIND THIS ALTERNATIVE IS SUBSTANTIALLY REDUCED.

IF ALL DEPOSITS ARE TO BE REMOVED, THESE BUILDINGS WOULD HAVE TO BE TAKEN DOWN, PARKING LOTS AND LAWNS
EXCAVATED AND THE WASTES REMOVED.  AS A RESULT, A COMPLETE REMOVAL WOULD COST MORE THAN THE $210 MILLION
ESTIMATED IN THE FS.

THE LOGISTICAL AND ODOR PROBLEMS DISCUSSED PREVIOUSLY IN CONNECTION WITH ALTERNATIVE S-8 APPLY TO THIS
ALTERNATIVE AS WELL.

THIS ALTERNATIVE WOULD EFFECTIVELY ELIMINATE ANY LONG TERM PUBLIC HEALTH, WELFARE, OR ENVIRONMENTAL
IMPACTS THROUGH THE REMOVAL OF THE WASTE DEPOSITS TO AN OFF-SITE FACILITY.

D. DEVELOPMENT AND SCREENING OF ALTERNATIVES FOR AIR

THE REMEDIAL ACTIONS REQUIRED TO ABATE AIR PROBLEMS CENTER AROUND THE EAST AND WEST HIDE PILES.

THE EAST AND WEST HIDE PILES ARE LARGE MOUNDS OF GLUE MANUFACTURING WASTES AND HEAVY METAL SLUDGES THAT
ARE BUILT OUT FROM THE SIDES OF HILLS ON THE EAST AND WEST SIDES OF A POND LOCATED IN THE NORTHWEST
SECTION OF THE SITE.  THE PILES EXTEND FROM THE HILLSIDES ACROSS A WETLANDS AND INTO THE POND ITSELF.

THE WEST HIDE PILE IS RELATIVELY STABLE AND IS ALMOST ENTIRELY COVERED WITH VEGETATION, PRIMARILY REEDS. 
THERE ARE EXPOSED METALS DEPOSITS ON THE WEST HIDE PILE AT THE BASE OF THE SLOPE WHERE IT MEETS THE POND. 
THE EAST HIDE PILE IS LARGER, HAS UNSTABLE SIDE SLOPES AND HAS ALMOST NO VEGETATION COVERING IT.

SECTIONS OF THE EAST HIDE PILE HAVE SLOUGHED OFF INTO THE WETLANDS, SIMULTANEOUSLY RELEASING STRONG,
OBNOXIOUS ODORS.  THE RI DETERMINED THAT THE EAST HIDE PILE IS THE SOURCE OF THE ODORS EMANATING FROM THE
SITE.  IT ALSO HAS SEVERAL INTERMITTENT LEACHATE SEEPS THAT IMPACT THE WETLAND.

SINCE THE RI DETERMINED THAT THE WEST HIDE PILE WAS NOT AN ODOR SOURCE, THE REMEDIAL OBJECTIVES FOR THIS
PILE ARE TO MAINTAIN STABLE SIDE SLOPES AND TO ELIMINATE THE POTENTIAL FOR DIRECT CONTACT.  THEREFORE,
THE WEST HIDE PILE REMEDIAL ACTION ALTERNATIVES WERE EVALUATED AS PART OF THE SOILS SECTION OF THE FS.

THE REMEDIAL ACTION OBJECTIVES FOR THE EAST HIDE PILE ARE:

1)   TO ELIMINATE THE POTENTIAL FOR DIRECT CONTACT WITH THE HEAVY METAL WASTES;

2)   TO STABILIZE THE SIDE SLOPES IN ORDER TO ELIMINATE SLOUGHING OF MATERIALS INTO THE WETLANDS, AND

3)   TO ELIMINATE THE EMISSION OF OBNOXIOUS ODOR INTO THE AMBIENT AIR.

FOR CONVENIENCE, THE RI/FS DISCUSSED ALL THE PROBLEMS WITH THE EAST HIDE PILE AS "ODOR" PROBLEMS. 
SIMILARLY, THIS DOCUMENT WILL DISCUSS ALL THE REMEDIAL ALTERNATIVES FOR THIS PROBLEM AS "AIR"
ALTERNATIVES.

THE EVALUATION OF THE POTENTIAL AIR REMEDIATION TECHNIQUES CONSISTED OF TWO PARTS.  THE FIRST WAS AN
EVALUATION OF VARIOUS TECHNIQUES TO STABILIZE THE SIDE SLOPES, TO ELIMINATE THE POTENTIAL FOR DIRECT
CONTACT AND COLLECT THE ODOROUS GASES.  THE SECOND EVALUATED SEVERAL TREATMENT TECHNIQUES WHICH WOULD
EITHER ELIMINATE THE POTENTIAL GENERATION OF GASES OR TREAT THE GASES BEING RELEASED TO THE ENVIRONMENT. 
LISTED BELOW ARE THE ALTERNATIVES INITIALLY SCREENED FOR POTENTIAL USE AT THE SITE.



                          AIR ALTERNATIVES

• NO ACTION

GAS COLLECTION  AND CONTROL ALTERNATIVES

• CONSTRUCT A PASSIVE GAS COLLECTION SYSTEM

• CONSTRUCT AN ACTIVE GAS COLLECTION SYSTEM

• INSTALLATION OF A TALL STACK

• CONSTRUCTION OF A CAP SYSTEM CONSISTING OF EITHER AN IMPERMEABLE MEMBRANE LINER, CLAYS, SOIL
ADMIXTURES, ASPHALTS, OR UREA-FORMALDEHYDE MATERIALS.

GAS TREATMENT ALTERNATIVES

• VAPOR PHASE ADSORPTION

• CARBON ADSORPTION TREATMENT SYSTEM

• ION EXCHANGE RESIN TREATMENT SYSTEM

• THERMAL OXIDATION

• INSTALLATION OF FLARE OR AFTERBURNER

• STABILIZATION

• A PH ADJUSTMENT USING SODIUM BICARBONATE OR LIME TO EXPEDITE THE TRANSITION OF THE EAST HIDE
PILE FROM AN ACTIVE TO PASSIVE EMISSION SOURCE

• CHEMICAL OXIDATION

• ADDITION OF HYDROGEN PEROXIDE OR OZONE TO REDUCE ODOR EMISSION.

EACH ALTERNATIVE WAS EVALUATED FOR ITS ABILITY TO EITHER CONTAIN AND CONTROL THE GASEOUS EMISSION OR
ELIMINATE THE FORMATION OF THE ODOR IN THE FIRST PLACE.  THE FOLLOWING IS A BRIEF DISCUSSION OF EACH
ALTERNATIVE.

THE USE OF UREA-FORMALDEHYDE BARRIERS TO CONTAIN THE GASEOUS EMISSIONS WAS EVALUATED AND ELIMINATED BASED
ON ACCEPTABLE ENGINEERING PRACTICES.  THE USE OF FOAM TO ELIMINATE EXFILTRATION OF GASES IS DEPENDENT ON
ITS PERMEABILITY.  A REVIEW OF AVAILABLE INFORMATION INDICATED THAT THE EFFECTIVE PERMEABILITY OF THE
FOAM VARIED WIDELY AS A RESULT OF FREQUENTLY ENCOUNTERED INSTALLATION PROBLEMS.

THE USE OF A TALL STACK DISPERSION AS A TECHNIQUE WAS ELIMINATED BASED ON EFFECTIVENESS.  THE LOCATION OF
SEVERAL MAJOR HIGH POWER ELECTRICAL TRANSMISSION LINES MAKES THE PLACEMENT OF A TALL STACK IN CLOSE
PROXIMITY TO THE LINES INFEASIBLE.  FURTHERMORE, THE USE OF A TALL STACK WOULD NOT PREVENT OR ELIMINATE
THE RELEASE OF ODORS; IT WOULD MINIMIZE THEIR IMPACTS THROUGH ENHANCED DISPERSION.  WHILE THERE ARE
ADVANTAGES TO MAXIMIZING THE DISPERSION AND RESULTING ASSIMILATION OF A PLUME INTO THE ENVIRONMENT,
ENHANCED DISPERSION TECHNIQUES ARE NOT RECOGNIZED BY DEQE OR EPA AS GOOD ENGINEERING PRACTICE SINCE THEY
DO NOT REDUCE POLLUTANT MASS.

THE USE OF CHEMICAL OXIDATION TO ELIMINATE ODORS WAS ELIMINATED BASED ON EFFECTIVENESS.  THE USE OF AN
OXIDIZER, SUCH AS HYDROGEN PEROXIDE OR OZONE, HAS THE POTENTIAL FOR GENERATING A HAZARDOUS WASTE AS A
BYPRODUCT OF THE REACTION.  THIS IS BECAUSE THE OXIDATION REACTIONS FREQUENTLY ARE NOT COMPLETE, LEAVING
AN OXIDATION PRODUCT WHICH COULD BE IN A MORE TOXIC FORM THAN THE INITIAL COMPOUND WHICH WOULD CREATE A
SIGNIFICANT ADVERSE ENVIRONMENTAL IMPACT.

ION EXCHANGE AS A TREATMENT TECHNIQUE FOR ODORS WAS ELIMINATED BASED ON ACCEPTABLE ENGINEERING PRACTICES
BECAUSE IT IS NOT AN APPROPRIATE TECHNIQUE FOR THE TREATMENT OF THE TYPE OF AIR EMISSIONS FOUND AT THE
SITE.

THE PHYSICAL REMOVAL OF THE EAST AND WEST PILE WAS ELIMINATED BASED ON COST, ACCEPTABLE ENGINEERING
PRACTICES AND EFFECTIVENESS.



THE EAST HIDE PILE, DETERMINED TO BE THE PRIMARY SOURCE OF ODORS, WAS CREATED FROM THE RELOCATION OF
OTHER HIDE DEPOSITS ON-SITE DURING SITE DEVELOPMENT.  DURING THE EXCAVATION OF SEVERAL BUILDING
FOUNDATIONS, THE ODOR WAS AT ITS WORST. NUMEROUS TECHNIQUES WERE IMPLEMENTED TO ATTEMPT TO REDUCE THE
ODOR WHILE STILL PERMITTING SITE DEVELOPMENT.  ALL EFFORTS TO CONTAIN ODORS DURING EXCAVATION AND REMOVAL
FAILED.  SINCE ON-SITE ACTIVITIES HAVE CEASED, THE ODORS HAVE ABATED SIGNIFICANTLY, ONLY BEING DETECTED
WHEN ONE OF SEVERAL CONDITIONS, SUCH AS CHANGES IN BAROMETRIC PRESSURE, OCCUR.  THE COSTS ASSOCIATED WITH
REMOVAL OF THE PILE FAR EXCEED THE COSTS OF OTHER ALTERNATIVES EVALUATED ($36 MILLION VERSUS $2.8
MILLION) AND THE ALTERNATIVE DOES NOT PROVIDE SUBSTANTIALLY GREATER PUBLIC HEALTH OR ENVIRONMENTAL
PROTECTION.  EXCAVATION AND REMOVAL OF THE PILES WOULD DESTROY A WETLANDS DURING THE ACTUAL REMOVAL.  IN
ADDITION, A SUBSTANTIAL IMPACT TO THE ABUTTING SURFACE WATER WOULD OCCUR CAUSING SERIOUS SEDIMENTATION
AND DEGRADATION OF WATER QUALITY.  CURRENTLY THERE ARE NO ACCEPTABLE ENGINEERING TECHNOLOGIES CAPABLE OF
CONTROLLING THE RELEASE OF ODORS DURING THE EXCAVATION OF THESE MATERIALS.  AS A RESULT, THERE WOULD BE A
SIGNIFICANT RELEASE OF ODORS.  WORKERS INVOLVED IN THE EXCAVATION AND REMOVAL WOULD BE EXPOSED TO
CONCENTRATIONS OF HYDROGEN SULFIDE AND METHANE GASES IN EXCESS OF ALLOWABLE OCCUPATIONAL EXPOSURES.
THEREFORE THERE ARE NO ACCEPTABLE ENGINEERING PRACTICES FOR AVOIDING THESE ADVERSE ENVIRONMENTAL AND
OCCUPATIONAL PROBLEMS.

THE USE OF LIME OR SODIUM BICARBONATE AS A STABILIZATION TECHNIQUE RECEIVED AN INITIAL EVALUATION.  THE
TECHNIQUE WOULD INVOLVE THE INJECTION OF A SOLUTION INTO THE PILE WHICH WOULD RAISE THE PH TO A LEVEL
WHICH WOULD STOP THE MICROBIAL DECOMPOSITION, A MAJOR FACTOR IN THE GENERATION OF ODOR.  THE USE OF THIS
TECHNIQUE WAS ELIMINATED BASED ON EFFECTIVENESS. LIKE GROUT CURTAIN WELLS, INJECTION OF A STABILIZATION
SLURRY IS HIGHLY DEPENDENT ON WASTE MATERIAL CHARACTERISTICS AND THE NUMBER AND LOCATION OF THE INJECTION
POINTS.  IN ADDITION, USE OF THIS TECHNIQUE HAS NOT PROVEN EFFECTIVE IN REDUCING EMISSION RATES FROM
SANITARY LANDFILLS.

E. DETAILED ANALYSIS OF AIR ALTERNATIVES

SIX ALTERNATIVES, INCLUDING THE NO ACTION AND TOTAL REMOVAL ALTERNATIVES, REMAINED AFTER THE INITIAL
SCREENING PROCESS AND WERE EVALUATED IN DETAIL FOR USE AT THE SITE.  THE REMAINING ALTERNATIVES WERE
SUBJECTED TO A DETAILED ANALYSIS CONSISTENT WITH SS300.68(H) OF THE NCP.

AGAIN, FOR EASE OF READING, THE ALTERNATIVES AS DISCUSSED IN THIS DOCUMENT WILL BE RENUMBERED FROM THOSE
FOUND IN THE RI/FS. THE CHANGES ARE SUMMARIZED BELOW:

   NEW NUMBER                           OLD NUMBER FOUND IN RI/FS

   A-1 SHALL BE CONSIDERED THE          NOT SPECIFICALLY ADDRESSED IN
   NO ACTION ALTERNATIVE                FS AS A DISCRETE REMEDIAL
                                        ACTION

   A-2                                  ALTERNATIVE I PAGE 43

   A-3                                  ALTERNATIVE II PAGE 43

   A-4                                  ALTERNATIVE III PAGE 43

   A-5                                  ODOR CONTROL PORTION OF
                                        ALTERNATIVE V LOCATED IN
                                        APPENDIX I

   A-6                                  ODOR CONTROL PORTION OF
                                        ALTERNATIVE II LISTED IN
                                        APPENDIX I.

A-1   NO ACTION ALTERNATIVE.

SIMILAR TO THE ALTERNATIVES EVALUATION FOR GROUNDWATER AND SOILS, A NO ACTION ALTERNATIVE FOR AIR WAS NOT
SPECIFICALLY ADDRESSED IN THE FS.  AS A RESULT, A BRIEF ANALYSIS OF THIS ALTERNATIVE IS SUMMARIZED HERE.

THE EMISSION OF OBNOXIOUS ODORS CAUSED BY HYDROGEN SULFIDE (H2S) AND OTHER REDUCED SULFUR COMPOUNDS
RESULTING FROM THE ANAEROBIC DECOMPOSITION OF THE GLUE WASTES HAS BEEN A CONTINUAL SOURCE OF DISTURBANCE
TO THE NEIGHBORING COMMUNITIES AND HAS THUS BEEN VIEWED AS POSING AN ADVERSE IMPACT TO THEIR WELFARE.

IN THE COURSE OF THE RI IT WAS DETERMINED THAT THE ODOR THRESHOLD FOR H2S WAS BETWEEN 0.02-0.15 PPM FOR
AMBIENT CONDITIONS. BASED ON AIR MODELING CONDITIONS FOUND IN APPENDIX C OF THE FS, IT WAS CALCULATED
THAT H2S CONCENTRATIONS FOUND AT THE NEAREST RESIDENTIAL AREA UNDER WORST CASE CONDITIONS WOULD APPROACH



0.187 PPM.  EVEN AT THREE KILOMETERS DOWNWIND OF THE SITE UNDER CURRENT CONDITIONS (I.E., NO EXCAVATION),
H2S CONCENTRATIONS WOULD EXCEED THE LOWER DETECTION LEVEL, ALLOWING ODORS TO IMPACT THE PUBLIC WELFARE.

IMPLEMENTATION OF THE NO ACTION ALTERNATIVE (A-1) WOULD HAVE NO CAPITAL COSTS ASSOCIATED WITH IT.  THE FS
ESTIMATED $18,000 PER YEAR FOR A QUARTERLY AIR MONITORING PROGRAM, RESULTING IN A PRESENT WORTH COST OF
APPROXIMATELY $171,000.  IF IMPLEMENTED THE ALTERNATIVE WOULD PERMIT THE EAST HIDE PILE TO CONTINUE
EMITTING OBNOXIOUS ODORS CONTAINING H2S.  IN ADDITION TO THE EMISSION OF ODORS, THE PHYSICAL DISPOSITION
OF THE EAST PILE CAUSES SEVERAL ADDITIONAL IMPACTS.  THE PILE WAS INITIALLY PLACED IN A WETLANDS AND AS
THE PILE INCREASED IN SIZE, IT FURTHER ENCROACHED ON THE POND AND ITS ASSOCIATED WETLANDS. PRESENTLY THE
PILE HAS UNSTABLE SIDE SLOPES WHICH RESULT IN OCCASIONAL SLOUGHING OF CONTAMINANTS INTO THE POND AND
ADJACENT STREAM.  IN ADDITION, AS A RESULT OF INADEQUATE COVER MATERIAL, PRECIPITATION CONTINUES TO
PERCOLATE THROUGH THE PILE CAUSING LEACHATE BREAKOUTS TO IMPACT THE LOCAL SURFACE WATER.  THESE LEACHATE
BREAKOUTS WERE OBSERVED FOLLOWING RAINFALL EVENTS AND WERE SAMPLED AS PART OF THE RI.  WHILE ANALYSIS OF
SURFACE WATER EXITING THE POND CONDUCTED AS PART OF THE RI DOES NOT INDICATE A SIGNIFICANT ADVERSE
IMPACT, CLEARLY THE POTENTIAL FOR FUTURE IMPACTS EXISTS AS THE PILE CONTINUES TO DECOMPOSE, CAUSING
ADDITIONAL CONTAMINANTS TO BE RELEASED TO THE WETLANDS.

BECAUSE OF THE PREVIOUSLY MENTIONED LACK OF ADEQUATE VEGETATIVE COVER, LARGE EROSION GULLIES ARE EVIDENT
ON THE SIDES OF THE PILE, AS THE SLOPES MODERATE, THE DISPLACED SOILS BEGIN TO FORM DELTAS IN THE
WETLANDS.  TOGETHER WITH THE DECOMPOSITION OF THE ORGANIC MATTER IN THE PILE THIS EROSION IS A
CONTRIBUTING FACTOR TO THE SLOUGHING OF MATERIAL INTO THE WETLAND.

THE IMPLEMENTATION OF THIS ALTERNATIVE IS SIMPLE AND STRAIGHTFORWARD AS IT ONLY REQUIRES DEVELOPMENT AND
IMPLEMENTATION OF A MONITORING PROGRAM.

THIS ALTERNATIVE DOES NOT MEET THE APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL PUBLIC HEALTH AND
ENVIRONMENTAL REQUIREMENTS. CONTINUED LEACHING AND SLOUGHING OF THE PILE WOULD FURTHER IMPACT SURFACE
WATER QUALITY AND THE WETLANDS IN VIOLATION OF THE FEDERAL CLEAN WATERS ACT (CWA).  FURTHERMORE, THE NCP
PERMITS THAT STATE STANDARDS CAN BE CONSIDERED BY THE AGENCY IN SELECTING REMEDIES AT SUPERFUND SITES. 
THE AGENCY BELIEVES THAT IN THIS INSTANCE THE MASSACHUSETTS REGULATIONS FOR THE CONTROL OF AIR POLLUTION,
AND SPECIFICALLY ITS REGULATION (310 CMR 7.09) PROHIBITING THE RELEASE OF ODORS INTO THE AMBIENT AIR IS
BOTH RELEVANT AND APPROPRIATE FOR USE AT THIS SITE.  (THE READER IS REFERRED TO THE SECTION ON
CONSISTENCY WITH OTHER ENVIRONMENTAL REGULATIONS FOR MORE DETAIL SUPPORTING THIS DECISION).  AS
PREVIOUSLY DISCUSSED, THE PILE CONTINUES TO RELEASE ODORS EVEN WHEN THERE HAS BEEN NO EXCAVATION OR
SLOUGHING OCCURRING AT THE TIME.

IT IS IMPORTANT TO NOTE HERE THAT UNDER THE TERMS OF THEIR CONSENT ORDER, STAUFFER CHEMICAL COMPANY, THE
AGENCY AND DEQE HAVE AGREED THAT "ODORS ORIGINATING ON THE SITE... SHALL BE DEEMED AND ADDRESSED IN THE
SAME MANNER AS 'HAZARDOUS SUBSTANCES'" AS DEFINED BY CERCLA.  IT IS ALSO IMPORTANT TO NOTE THAT UNDER THE
EXISTING SS106 ADMINISTRATIVE ORDER, STAUFFER IS OBLIGATED TO TREAT THE ODORS AS HAZARDOUS SUBSTANCES AND
IS OBLIGATED TO IMPLEMENT OR REIMBURSE THE GOVERNMENT FOR THE COSTS OF REMEDIAL ACTIONS TO ABATE THE
ODORS.

SELECTION OF THE NO ACTION ALTERNATIVE WOULD CONTINUE TO PERMIT ODORS TO BE RELEASED IMPACTING THE
ENVIRONMENT AND THE SURROUNDING COMMUNITY'S WELFARE.  CONTINUED LEACHING AND SLOUGHING OF THE PILE WOULD
FURTHER IMPACT THE WETLANDS.  THE NO ACTION ALTERNATIVE DOES NOT INVOLVE ANY TECHNIQUES WHICH MINIMIZE,
DEGRADE OR RECYCLE THE WASTE.

A-2  DEWATERING, SLOPE MODIFICATION, INSTALLATION OF SYNTHETIC MEMBRANE, TOPSOIL AND VEGETATION.

ALTERNATIVE S-2 UTILIZES SEVERAL STANDARD ENGINEERING TECHNIQUES TO STABILIZE THE PILE AND REDUCE THE
ODOR POTENTIAL.  SPECIFICALLY, A-2 WOULD REDUCE THE MOUNDED GROUNDWATER TABLE WITHIN THE PILE USING TWO
METHODS.  THE FIRST INVOLVES INSTALLING A 60 INCH DRAINAGE SYSTEM TO DEWATER THE POND AND DEPRESS THE
LOCAL GROUNDWATER TABLE.  ONCE DRAINED THE POND AND ASSOCIATED LOWLANDS WOULD BE FILLED IN ORDER TO
ESTABLISH A BASE FOR SLOPE MODIFICATION AND RECONTOURING.  CLEAN FILL AND FILL FROM THE SOUTH HIDE PILE
WILL BE USED TO ESTABLISH A THREE TO ONE SIDE SLOPE ON THE PILE.  RECONTOURING AND SHAPING OF THE
ORIGINAL PILE WOULD BE KEPT TO A MINIMUM IN ORDER TO MINIMIZE THE RELEASE OF ODORS. FOLLOWING THE
STABILIZATION OF THE PILE, A SIX-INCH LAYER OF SAND, WHICH WILL SERVE AS A BEDDING LAYER, WILL BE PLACED
OVER THE PILE.  A 20 MIL THICK PVC SYNTHETIC MEMBRANE WILL BE PLACED TO FORM A COVER IMPERMEABLE TO GASES
AND LIQUIDS OVER THE WASTE DEPOSIT.  THIS SYNTHETIC MEMBRANE IS THE SECOND STEP TO REDUCE THE MOUNDED
GROUNDWATER TABLE WITHIN THE PILE.  ON TOP OF THE MEMBRANE ANOTHER SIX INCHES OF SAND FOLLOWED BY SIX
INCHES OF TOPSOIL WILL BE PLACED TO COMPLETE THE REMEDIAL ACTION.  A VEGETATIVE COVER AND SURFACE WATER
CONTROL AND DIVERSION STRUCTURES WILL ALSO BE INCLUDED AS PART OF THE COVER DESIGN.

THE RI DETERMINED THAT THE GENERATION OF ODORS IS CONTROLLED BY FIVE FACTORS: MOISTURE CONTAINED WITHIN
THE PILE, ANAEROBIC DECOMPOSITION OF THE ORGANIC MATERIAL WITHIN THE PILE, SLOUGHING OF SIDE SLOPES, GAS
MIGRATION VIA PORE SPACES, AND RAPID CHANGES IN BAROMETRIC PRESSURE.  A-2 SEEKS TO CONTROL FOUR OF THE



FIVE FACTORS BY DEWATERING THE PILE, UTILIZING THE SYNTHETIC MEMBRANE TO PREVENT GAS MIGRATION AND
PRECIPITATION INFILTRATION, LOWERING THE LOCAL GROUNDWATER TABLE BY DEWATERING THE POND, AND STABILIZING
THE SIDE SLOPES TO PREVENT SLOUGHING.  A-2 DOES NOT INVOLVE ANY GAS VENTING AND/OR TREATMENT SYSTEM, NOR
DOES IT ATTEMPT TO PREVENT DECOMPOSITION OF THE WASTES.  THE CAPITAL, OPERATION AND MAINTENANCE AND
PRESENT WORTH COSTS ARE SUMMARIZED IN TABLE 44.

THIS ALTERNATIVE MEETS THE ENVIRONMENTAL AND PUBLIC HEALTH GOALS FOR THE SITE BY REDUCING THE POTENTIAL
FOR DIRECT CONTACT, ODOR GENERATION AND DEGRADATION OF THE WETLANDS AND SURFACE WATERS.  THE TECHNIQUES
USED TO OBTAIN THESE OBJECTIVES INVOLVE STANDARD CIVIL ENGINEERING TECHNIQUES AND HAVE AN EXPECTED USEFUL
LIFE OF 50 YEARS.  OPERATION AND MAINTENANCE COSTS AND EFFORTS ARE SIMILAR TO THOSE INVOLVING SOIL
CAPPING ALTERNATIVES. THERE IS NOTHING IN THE CHARACTERISTICS OF THE WASTES WHICH WOULD ADVERSELY IMPACT
THE ALTERNATIVE.

RESULTS OF THE RI INDICATE THAT THE AIR EMISSIONS FROM THE EAST HIDE PILE ARE ADVERSELY IMPACTING THE
AMBIENT AIR QUALITY AT AND AROUND THE SITE, BUT ARE NOT CURRENTLY PRESENTING A THREAT TO PUBLIC HEALTH
AND THE ENVIRONMENT.  THE CONTINUED EMISSION OF THE H2S AND THE OTHER REDUCED SULFUR COMPOUNDS, WITH
THEIR ATTENDANT ODORS, ARE ADVERSELY IMPACTING THE PUBLIC WELFARE. IN ADDITION TO ELIMINATING THE
POTENTIAL FOR DIRECT CONTACT AND THE IMPACTS TO THE SURFACE WATER THE REMEDIAL ACTIONS TAKEN TO ABATE THE
ODORS WOULD ALSO BE ADDRESSING A THREAT TO THE PUBLIC WELFARE.

ALTERNATIVE A-2 DOES NOT PROPOSE REMEDIAL ACTIONS TO ACTIVELY ELIMINATE THE POTENTIAL RELEASE OF ODORS. 
UNDER THIS ALTERNATIVE, ELIMINATION OF ODOR POTENTIAL RELIES ON ELIMINATION OF MOISTURE TO INTERRUPT THE
ANAEROBIC DECOMPOSITION CYCLE AND ON THE IMPERMEABLE CAP TO TRAP THE GASES THAT ARE GENERATED.  SINCE IT
IS DIFFICULT TO PREDICT THE RELATIVE IMPORTANCE OF EACH FACTOR IN THE RELEASE OF ODOR, THE ELIMINATION OF
MOISTURE FROM THE PILE MAY NOT PROVIDE THE DEGREE OF RELIABILITY NECESSARY TO ELIMINATE THE ODOR. 
FURTHER THE SYNTHETIC LINER, WHILE IMPERMEABLE TO THE GASES, WILL BE TIED INTO RELATIVELY PERMEABLE
MATERIALS AT THE BASE OF THE PILE.  TRAPPED GASES MAY ESCAPE INTO THE AMBIENT AIR VIA THIS PATHWAY. 
ELIMINATION OF THE ODOR'S ADVERSE IMPACTS ON THE WELFARE OF THE SURROUNDING COMMUNITY IS CONSIDERED A
MAJOR COMPONENT TO THE SUCCESSFUL
RESOLUTION OF THE SITE'S PROBLEMS.

THIS ALTERNATIVE DOES NOT USE RECYCLING, REDUCTION OR DESTRUCTION AS A TECHNIQUE TO MINIMIZE OR ELIMINATE
THE PROBLEMS.  THE ALTERNATIVE USES CONTAINMENT AND MONITORING AS THE MEANS TO ACHIEVE THE REMEDIAL
OBJECTIVES.  IMPLEMENTATION OF THIS ALTERNATIVE WOULD ALSO PRODUCE AN ADVERSE ENVIRONMENTAL IMPACT. UNDER
THIS ALTERNATIVE THE FS INDICATES THAT THE ABUTTING WETLANDS WOULD NEED TO BE DRAINED AND FILLED AS PART
OF THE REMEDIAL PLAN.  THE ELIMINATION OF WETLANDS IS PROHIBITED UNDER BOTH SS404(B) OF CWA AND EXECUTIVE
ORDER 11990 UNLESS IT CAN BE SHOWN THAT NO OTHER PRACTICAL ALTERNATIVE EXISTS.  IN THE EVENT THAT A
WETLANDS REQUIRES FILLING, MITIGATION TECHNIQUES MUST BE IMPLEMENTED TO COMPENSATE FOR THE ELIMINATED
WETLANDS. THE FS INDICATES THAT A SUBSTANTIAL PORTION OF THE GROUNDWATER MOUND RESULTS FROM THE HIGH
GROUNDWATER TABLE AND ARTESIAN-LIKE CONDITIONS WITHIN THE PILE.  LOWERING THE LOCALIZED GROUNDWATER TABLE
BY DRAINING THE WETLANDS WILL REDUCE THIS MOUND.  THE REMAINING REDUCTION WILL RESULT FROM THE SYNTHETIC
MEMBRANE. IN ADDITION, THE FS CONCLUDED THAT THE DRAINAGE OF THE WETLANDS WAS NECESSARY IN ORDER TO
ESTABLISH A GOOD BASE FOR BUILDING THE NECESSARY THREE TO ONE SIDE SLOPES.

THE ALTERNATIVE USES STANDARD ENGINEERING PRACTICES IN IMPLEMENTATION OF THE REMEDIAL ACTION. 
IMPLEMENTING IT IS SIMPLE AND STRAIGHTFORWARD. CARE MUST BE TAKEN IN FIELD SEAMING THE SYNTHETIC MEMBRANE
AND IN CHECKING THE INTEGRITY OF THE INSTALLED MEMBRANE.

THE OVERRIDING DISADVANTAGE OF THIS ALTERNATIVE IS THAT IT DESTROYS THE WETLANDS.  A SECOND DISADVANTAGE
WOULD BE THE POSSIBLE FAILURE OF THE MEMBRANE RESULTING FROM GAS PRESSURE BUILDING UP BENEATH IT,
RUPTURING THE LINER.  ANOTHER POSSIBLE DISADVANTAGE IS THAT EVEN IF THE MEMBRANE DOES NOT RUPTURE THE
PRESSURIZED GASES MAY TRAVEL LATERALLY OUT FROM UNDER THE EDGES OF THE MEMBRANE AND ULTIMATELY ENTER THE
AMBIENT ATMOSPHERE.

A-3   DEWATERING, SLOPE MODIFICATION, INSTALLATION OF SYNTHETIC MEMBRANE, GAS COLLECTION AND TREATMENT
UTILIZING CARBON ADSORPTION, TOPSOIL AND VEGETATE.

A-3 IS EXACTLY LIKE A-2 EXCEPT THAT A-3 INCLUDES INSTALLING A GAS COLLECTION AND TREATMENT SYSTEM.

PRIOR TO THE INSTALLATION OF THE SYNTHETIC LINER A GAS COLLECTION SYSTEM CONSISTING OF A SERIES OF SIX
INCH DIAMETER PVC PIPES BEDDED IN A TWELVE INCH LAYER OF GRAVEL WILL BE INSTALLED. THESE PIPES WILL BE
MANIFOLDED TOGETHER TO FORM A HEADER PIPE WHICH IS CONNECTED TO A BLOWER SYSTEM.  THE BLOWER SYSTEM
DISCHARGES INTO THE INFLUENT OF A TREATMENT SYSTEM.  THE TREATMENT SYSTEM PROPOSED IN A-3 CONSISTS OF TWO
STAINLESS STEEL TANKS CONNECTED IN SERIES CONTAINING ACTIVATED CARBON. THE ODOR CONTAINING AIR WOULD BE
PASSED THROUGH AN ACTIVATED CARBON FILTER ESPECIALLY TREATED TO REMOVE H2S AND MERCAPTANS. THE USE OF A
SPECIALLY TREATED ACTIVATED CARBON MAKES THIS AN EFFECTIVE TECHNIQUE.  THE EFFECTIVENESS OF CARBON
ADSORPTION IS DEPENDENT UPON THE POLARITY OF THE COMPOUNDS TO BE REMOVED. FOR EXAMPLE, NONPOLAR ORGANICS



SUCH AS BENZENE ADSORB WELL. HYDROGEN SULFIDE, HOWEVER, IS POLAR AND AS A RESULT, TENDS TO BE ABSORBED
WELL ON STANDARD ACTIVATED CARBON.  THE REMOVAL EFFICIENCY OF CARBON ADSORPTION FOR HYDROGEN SULFIDE CAN
BE INCREASED BY IMPREGNATING THE CARBON WITH METAL OXIDES.  SEVERAL TYPES OF CARBON CAN BE USED DEPENDENT
ON INFLUENT CONDITIONS. A CALGON METAL IMPREGNATED ACTIVATED CARBON, SPECIALLY FORMULATED FOR H2S AND
MERCAPTAN ADSORPTION IN OXYGEN FREE ATMOSPHERES, TYPE FCA, COULD BE USED TO ADSORB EMISSIONS FROM A
PASSIVE GAS VENT.  HOWEVER, THE LOW EMISSION RATE WOULD NOT ENSURE EQUAL DISTRIBUTION THROUGH THE CARBON,
INCREASING THE LIKELIHOOD OF EARLY ODOR BREAKTHROUGH.  THEREFORE, A PASSIVE VENTING SYSTEM IS UNSUITABLE
FOR CARBON ADSORPTION.

ANOTHER TYPE OF CALGON CARBON SPECIALLY TREATED FOR H2S AND MERCAPTAN ADSORPTION IN THE PRESENCE OF
OXYGEN, TYPE IVP, COULD BE USED WITH AN ACTIVE VENTING SYSTEM.  INTRODUCTION OF AIR WOULD ENSURE GOOD
DISTRIBUTION THROUGH THE CARBON BED THEREBY PROLONGING THE USEFUL LIFE OF THE SYSTEM, REDUCING METHANE
CONCENTRATIONS BELOW THE 5-15 PERCENT EXPLOSIVE RANGE, AND PROVIDING THE OXYGEN ATMOSPHERE REQUIRED FOR
IVP ADSORPTION. CARBON MAY ALSO ACT AS A CATALYST TO OXIDIZE HYDROGEN SULFIDE. SELECTION OF THE MOST
APPROPRIATE TYPE OF CARBON, SIZING OF THE SYSTEM AND OTHER OPERATING PARAMETERS WILL NEED TO BE DEFINED
AS PART OF THE REMEDIAL DESIGN.

THE EFFLUENT FROM THE CARBON TREATMENT WOULD BE VENTED TO THE ATMOSPHERE.  IF ACTIVATED CARBON TREATMENT
IS CHOSEN TO REMOVE H2S, MERCAPTANS, AND VOLATILE ORGANIC COMPOUNDS (VOC) FROM THE EAST HIDE PILE, A
MONITORING PLAN SHOULD BE DEVELOPED IN THE DESIGN PHASE TO DETERMINE WHEN BREAKTHROUGH OCCURS.  THIS WILL
ENSURE THAT THE CARBON IS REPLACED BEFORE OBNOXIOUS ODORS AND ELEVATED AMOUNTS OF VOCS ARE EMITTED FROM
THE ADSORBER.  THE REMAINDER OF THIS ALTERNATIVE WOULD BE THE SAME AS A-2.

CAPITAL, OPERATION AND MAINTENANCE, AND PRESENT WORTH COSTS ARE SUMMARIZED IN TABLE 45.

SIMILAR TO A-2 THIS ALTERNATIVE USES STANDARD ENGINEERING APPLICATIONS TO MEET THE STATED OBJECTIVES. 
THE USE OF AN ACTIVATED CARBON TREATMENT SYSTEM IS A WELL PROVEN TECHNIQUE WHICH WILL EFFECTIVELY CAPTURE
THE H2S, MERCAPTANS AND LOW LEVELS OF VOLATILE ORGANICS CONTAINED IN THE AIR EMISSIONS. AS A RESULT THE
TREATMENT TECHNOLOGY EFFECTIVELY ELIMINATES THE POTENTIAL ADVERSE IMPACTS FROM AIR EMISSIONS.

ALTERNATIVE A-3 ACHIEVES THE REMEDIAL OBJECTIVES ESTABLISHED FOR THE EAST HIDE PILE.  ACTIVE COLLECTION
AND TREATMENT SYSTEM WILL EFFECTIVELY ELIMINATE ANY ADDITIONAL IMPACT TO THE PUBLIC WELFARE, AS DISCUSSED
IN CONNECTION WITH ALTERNATIVE A-2. RELEASES.  STABILIZING AND COVERING THE PILE WITH AN IMPERMEABLE
MEMBRANE WILL ELIMINATE THE POTENTIAL FOR DIRECT PUBLIC CONTACT WITH THE WASTES, WILL PROTECT THE SURFACE
WATERS FROM THE EFFECTS OF SLOUGHING AND SEDIMENTATION, THUS PROTECTING THE SURFACE WATER QUALITY FROM
BEING DEGRADED.

THIS ALTERNATIVE DOES NOT MEET OR EXCEED ALL THE APPLICABLE OR RELEVANT AND APPROPRIATE REGULATIONS
BECAUSE OF THE FILLING OF THE WETLANDS.  IT WILL MEET OR EXCEED THE APPLICABLE OR RELEVANT AND
APPROPRIATE FEDERAL AND STATE REQUIREMENTS FOR THE ELIMINATE OF GASEOUS EMISSIONS, SPECIFICALLY ODOR.

THE TREATMENT SYSTEM WILL NOT REDUCE, RECYCLE OR DEGRADE THE ACTUAL SOURCE CREATING THE ODOR.  AS A
RESULT, THE REMEDIAL ACTION WILL REQUIRE O&M AND MONITORING UNTIL NATURAL DEGRADATION OF THE WASTES IS
COMPLETED.  ONCE THE REMEDIAL ACTION UNDER THIS ALTERNATIVE BEGINS, THE LENGTH OF TIME FOR THE PILE TO
COME INTO EQUILIBRIUM CANNOT BE PREDICTED.

A-4   DEWATERING, SLOPE STABILIZATION, GAS COLLECTION AND TREATMENT UTILIZING THERMAL OXIDATION FOLLOWED
BY INSTALLATION OF 20 MIL PVC SYNTHETIC MEMBRANE, CAP WITH TOPSOIL AND VEGETATION.

THIS ALTERNATIVE IS SIMILAR TO A-3 EXCEPT FOR THE TREATMENT METHOD USED TO ELIMINATE ODORS.  BECAUSE
METHANE GAS, A COMBUSTIBLE GAS, IS A PRINCIPAL COMPONENT OF THE PILE'S EMISSIONS, THERMAL OXIDATION IS A
FEASIBLE ALTERNATIVE.  THE RI MEASURED EMISSION RATES FROM VARIOUS LOCATIONS WITHIN THE PILE OVER TIME. 
THESE RATES VARIED DEPENDING ON WEATHER CONDITIONS, TIME OF YEAR AND AMOUNT OF RECENT PRECIPITATION. 
BASED ON DATA COLLECTED, THE FS SCREENED VARIOUS TREATMENT SCENARIOS BASED ON THE EMISSION RATES OF GASES
FROM THE EAST HIDE PILE. THE FS CONCLUDED THAT EITHER THE TREATMENT SYSTEM PROPOSED IN ALTERNATIVE A-3 OR
THE ONE PROPOSED IN THIS ALTERNATIVE WOULD BE EQUALLY EFFECTIVE IN MEETING THE ESTABLISHED REMEDIAL
OBJECTIVES. THE PRIMARY DIFFERENCE IN SELECTION OF EITHER ALTERNATIVE A-3 OR ALTERNATIVE A-4 IS ONE OF
COST-EFFECTIVENESS.  THE FS CONCLUDED THAT ALTERNATIVE A-3 WAS MORE COST EFFECTIVE IN REMOVING THE ODORS
THAN ALTERNATIVE A-4 IF THE RATE OF GASEOUS EMISSIONS REMAINED RELATIVELY LOW.  IF HOWEVER, THE EMISSION
RATE EXCEEDED 2 ACTUAL CUBIC FEET PER MINUTE (ACFM) THEN ALTERNATIVE A-4 WAS MORE COST EFFECTIVE THAN
ALTERNATIVE A-3.  THE TREATMENT SYSTEM PROPOSED UNDER THIS ALTERNATIVE CONSISTS OF A SMALL
PRE-MANUFACTURED INCINERATOR UNIT USING LIQUID PROPANE AS A SUPPLEMENTAL FUEL TO MAINTAIN AN EXIT
TEMPERATURE BETWEEN 1,400-1,600 DEGREES F. AT THESE TEMPERATURES THE H2S WOULD BE THERMALLY OXIDIZED.

SINCE A-4 DIFFERS FROM A-3 ONLY IN ITS SUBSTITUTION OF INCINERATION FOR CARBON ADSORPTION AS THE GAS
TREATMENT SYSTEM AND SINCE THE TWO TREATMENT SYSTEMS ARE EQUALLY EFFECTIVE, A-4 ALSO MEETS THE REMEDIAL
OBJECTIVES FOR THE SITE.



THE ALTERNATIVE USES WELL PROVEN TECHNOLOGIES TO IMPLEMENT THE REMEDIAL ACTION.  THE USE OF A SMALL
COMMERCIALLY AVAILABLE INCINERATOR MAKES THE IMPLEMENTATION OF THIS ALTERNATIVE SIMPLE AND STRAIGHT
FORWARD.  AS SUCH, THE ALTERNATIVE PRESENTS NO SIGNIFICANT ENGINEERING OR IMPLEMENTATION PROBLEMS AND
WOULD PROVIDE A HIGH DEGREE OF RELIABILITY.  ALL OTHER CONSTRUCTION DETAILS ARE THE SAME AS EVALUATED IN
A-3.

THE USE OF THIS ALTERNATIVE WOULD POSE THE SAME IMPACTS AND CONCERNS AS THE PREVIOUS ALTERNATIVE, A-3,
INCLUDING DESTROYING THE WETLAND.  THUS A-4 MEETS THE APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL
PUBLIC HEALTH AND ENVIRONMENTAL REQUIREMENTS FOR AIR BUT NOT FOR WETLANDS.  SINCE THE ALTERNATIVE USES
INCINERATION, THE H2S WOULD BE CONVERTED INTO SO2.  THE FS ESTIMATED THAT SO2 EMISSIONS WOULD BE WELL
BELOW THE ESTABLISHED MASSACHUSETTS PRIMARY AND SECONDARY AMBIENT AIR STANDARDS, DEVELOPED IN CONFORMANCE
WITH THE FEDERAL CLEAN AIR ACT (CAA). IF THERMAL OXIDATION IS CHOSEN TO REMOVE H2S, MERCAPTANS, AND VOCS
FROM THE EAST HIDE PILE, A SAMPLING AND ANALYSIS PLAN SHOULD BE DEVELOPED IN THE DESIGN PHASE FOR SO2,
PARTICULATES, TOXICS, AND VOCS TO ENSURE THE SAFETY OF THE PUBLIC AND TO ENSURE THAT THE NATIONAL AMBIENT
AIR QUALITY STANDARDS (NAAQS) ARE NOT EXCEEDED.

THIS ALTERNATIVE DOES NOT RECYCLE, REUSE, MINIMIZE OR DESTROY THE WASTES.

A-5   COMPLETE EXCAVATION AND REMOVAL OF THE EAST HIDE PILE, CONTAIN MATERIAL IN AN ON-SITE RCRA
LANDFILL, GAS TREATMENT.

ALTERNATIVE A-5 INVOLVES THE EXCAVATION OF THE ENTIRE EAST HIDE PILE AND RELOCATION TO AN ON-SITE RCRA
LANDFILL.  THIS ALTERNATIVE WAS INITIALLY DISCUSSED AS PART OF THE S-7 ALTERNATIVE FOR REMEDIATING SOILS
CONTAMINANTS.  THE CAPITAL, OPERATION AND MAINTENANCE AND PRESENT WORTH COSTS ASSOCIATED WITH THIS
ALTERNATIVE ARE FOUND IN TABLE 47.

WHILE THE EAST HIDE PILE COULD BE EXCAVATED AND TRANSPORTED SIMPLY AND DIRECTLY TO THE NEW FACILITY, THE
OPERATION IS INFEASIBLE BECAUSE OF THE INTENSE SHORT TERM ADVERSE IMPACTS CAUSED BY THE ACTION ITSELF. 
AS STATED PREVIOUSLY, ANY DISTURBANCE OF THESE DEPOSITS RELEASES A STRONG PUNGENT AND OBNOXIOUS ODOR,
CREATING A SITUATION WHICH WOULD NOT BE TOLERATED BY EITHER THE CONSTRUCTION WORKERS, AREA BUSINESSES OR
THE NEIGHBORING COMMUNITY.  ALSO NOTED EARLIER, IN SPITE OF NUMEROUS EXPERIMENTS, NO WAY OF EXCAVATING
THESE MATERIALS WITHOUT GENERATING ODORS WAS EVER FOUND.  AS A RESULT, THE NEED TO PHYSICALLY REMOVE THE
PILES IN ORDER TO PROTECT THE PUBLIC HEALTH, WELFARE AND ENVIRONMENT IS UNWARRANTED GIVEN THESE ADVERSE
IMPACTS AND ATTENDANT VIOLATIONS OF DEQE AIR REGULATIONS.

IN ADDITION TO THE ADVERSE AIR IMPACTS, IMPLEMENTING THIS ALTERNATIVE WOULD SIGNIFICANTLY IMPACT THE
ABUTTING SURFACE WATERS AND WETLANDS.  IN THE PREVIOUS ALTERNATIVES, THE NEED TO DRAIN AND FILL THE POND
IN ORDER TO DEPRESS THE LOCAL GROUNDWATER TABLE WAS AN INTEGRAL PART OF THE PROPOSED REMEDIAL ACTION. 
UNDER THIS ALTERNATIVE, ONCE THE PILE WAS REMOVED THERE WOULD NOT BE A NEED FOR GROUNDWATER TABLE
ADJUSTMENT AND AS A RESULT, AT LEAST IN THEORY, THE POND AND ASSOCIATED WETLANDS WOULD NOT BE IMPACTED. 
AS A PRACTICAL MATTER THERE WOULD A SUBSTANTIAL ADVERSE IMPACT TO THE LOCAL SURFACE WATERS AND WETLANDS
RESULTING FROM THIS ALTERNATIVE.  AS STATED THROUGHOUT THIS DOCUMENT, THE EAST HIDE PILE IS PHYSICALLY
LOCATED IN AND NEXT TO THE POND AND WETLANDS.  THE PHYSICAL SIZE AND LOCATION OF THE PILE WOULD REQUIRE A
SUBSTANTIAL EARTHMOVING EFFORT IN ORDER TO ACCOMPLISH THE RELOCATION TO THE ON-SITE RCRA FACILITY. 
ACCESS AND EGRESS ROADS WOULD NEED TO BE CONSTRUCTED IN ORDER TO BE ABLE TO EFFECTIVELY REMOVE THE
DEPOSITS.  A MAJOR PORTION OF THESE ROADS WOULD BE LOCATED IN THE WETLANDS, AROUND THE PILE AND IN PARTS
OF THE POND, EFFECTIVELY DESTROYING THE WETLANDS AND POND. IN ADDITION, SEDIMENTATION AND EROSION CONTROL
WOULD BE A MAJOR CONCERN FOR THOSE PORTIONS OF THE WETLANDS AND POND REMAINING.

THIS ALTERNATIVE DOES NOT EFFECTIVELY INVOLVE THE REUSE, RECYCLING, MINIMIZATION OR DESTRUCTION OF THE
WASTES, RATHER IT SEEKS TO ELIMINATE THE PRESENT AND FUTURE POTENTIAL THREATS TO THE PUBLIC HEALTH AND
ENVIRONMENT THROUGH THE USE OF CONTAINMENT TECHNIQUES.

A-6   COMPLETE EXCAVATION AND OFF-SITE REMOVAL OF EAST HIDE PILE TO A RCRA APPROVED FACILITY.

ALTERNATIVE A-6 WAS EVALUATED AS PART OF THE SCREENING PROCESS. THE ALTERNATIVE DID NOT RECEIVE A
DETAILED ANALYSIS BECAUSE THE FS SCREENED IT OUT.  HOWEVER, IT IS INCLUDED AND BRIEFLY DISCUSSED HERE AS
A BENCHMARK FOR THE UPPER RANGE OF REMEDIAL ACTIONS. ALTERNATIVE A-6 INVOLVED THE EXCAVATION AND OFF-SITE
DISPOSAL OF THE EAST HIDE PILE.  THE WASTE WOULD BE TRANSPORTED TO AN APPROVED RCRA LANDFILL FOR
DISPOSAL.  THE CAPITAL COSTS ASSOCIATED WITH THIS ALTERNATIVE ARE $35.86 MILLION.

THE PUBLIC HEALTH AND ENVIRONMENTAL IMPACTS OF THIS ALTERNATIVE ARE SIMILAR TO THOSE PREVIOUSLY OUTLINED
IN ALTERNATIVE A-5.



F. DEVELOPMENT AND SCREENING OF GROUNDWATER ALTERNATIVES

TWO PLUMES OF CONTAMINATED GROUNDWATER WERE DETECTED IN THE SOUTHEASTERN PORTION OF THE SITE DURING THE
PHASE II REMEDIAL INVESTIGATION.  THE PLUMES, OF UNKNOWN ORIGIN, CONTAINING VOLATILE ORGANIC COMPOUNDS
(BENZENE AND TOLUENE) HAVE MIGRATED OFF-SITE AND IF LEFT UNTREATED WOULD ULTIMATELY IMPACT THE WELLS G&H
AQUIFER THAT YIELDED WATER TO THE FORMER MUNICIPAL WATER SUPPLY WELLS.  THE FS EVALUATED A NUMBER OF
ALTERNATIVES TO MINIMIZE OR ELIMINATE THE PRESENT AND FUTURE POTENTIAL IMPACTS TO THE PUBLIC HEALTH,
WELFARE AND ENVIRONMENT RESULTING FROM THESE PLUMES.  LISTED BELOW ARE THE ALTERNATIVES INITIALLY
SCREENED PURSUANT TO SS300.68(G) OF THE NCP.

                      GROUNDWATER ALTERNATIVES

• NO ACTION

GROUNDWATER INTERCEPTION/RECOVERY

• SLURRY WALL AROUND SITE PERIMETER TIED INTO POSSIBLE UNDERLYING CONFINING STRATA.

• SLURRY WALL AT NORTH END OF SITE TIED INTO POSSIBLE UNDERLYING CONFINING STRATA.

• SLURRY WALL ACROSS SOUTHERN BOUNDARY OF SITE TIED INTO POSSIBLE UNDERLYING CONFINING STRATA.

• SLURRY WALL ACROSS SOUTHERN BOUNDARY OF SITE AND ALONG EAST AND WEST SITE BOUNDARIES, SOUTH
OF HIDE PILES TO MID SITE AND TIED INTO POSSIBLE UNDERLYING CONFINING STRATA.

• SLURRY WALL AROUND DETECTED GROUNDWATER PLUME NEAR WELLS OW-12 AND SD-55.

• SLURRY WALL ACROSS NORTHERN BOUNDARY AND SOUTHERN BOUNDARY OF THE SITE TIED INTO POSSIBLE
UNDERLYING CONFINING STRATA.

• GROUT CURTAIN AROUND ENTIRE SITE ANCHORED IN BEDROCK.

• GROUT CURTAIN ACROSS NORTHERN BOUNDARY OF SITE ANCHORED IN BEDROCK.

• GROUT CURTAIN ACROSS SOUTHERN BOUNDARY OF SITE ANCHORED IN BEDROCK.

• GROUT CURTAIN ACROSS SOUTHERN AND NORTHERN BOUNDARIES ANCHORED IN BEDROCK.

• GROUT CURTAIN AROUND DETECTED GROUNDWATER PLUME NEAR WELLS OW-12 AND SD-55.

• BOTTOM SEAL UNDER ENTIRE SITE BY INJECTION OF A GROUT CURTAIN BASE LAYER.

• PUMP GROUNDWATER VIA RECOVERY WELL SYSTEM ALONG ENTIRE PERIMETER OF THE SITE.

• PUMP GROUNDWATER VIA RECOVERY WELL SYSTEM ALONG NORTHERN BOUNDARY OF THE SITE.

• PUMP GROUNDWATER VIA RECOVERY WELL SYSTEM ALONG SOUTHERN BOUNDARY OF THE SITE.

• PUMP GROUNDWATER VIA RECOVERY WELL SYSTEM IN THE VICINITY OF THE DETECTED GROUNDWATER PLUME
NEAR WELLS OW-12, SD-55, AND OW-6.

• PUMP GROUNDWATER VIA RECOVERY WELL SYSTEM ALONG THE NORTHERN AND SOUTHERN BOUNDARIES OF THE
SITE.

• CONSTRUCT INTERCEPTION TRENCH ALONG NORTHERN BOUNDARY OF SITE BETWEEN EAST/WEST HIDE PILES
AND WETLANDS.

• CONSTRUCT INTERCEPTION TRENCH ALONG NORTHERN AND SOUTHERN BOUNDARY OF SITE.

• CONSTRUCT INTERCEPTION TRENCH ALONG SOUTHERN BOUNDARY OF SITE.

• CONSTRUCT INTERCEPTION TRENCHES DOWNGRADIENT OF DETECTED CONTAMINANT PLUMES NEAR WELLS OW-12
AND -55.



GROUNDWATER TREATMENT

• TREAT RECOVERED GROUNDWATER WITH AIR STRIPPING COLUMN FOR VOC REMOVAL.

• TREAT RECOVERED GROUNDWATER WITH GRANULAR ACTIVATED CARBON (GAC) COLUMNS FOR REMOVAL OF
ADSORBABLE ORGANIC COMPOUNDS.

• TREAT RECOVERED GROUNDWATER WITH POWDERED ACTIVATED CARBON (PAC) FOR REMOVAL OF ADSORBABLE
ORGANIC COMPOUNDS.

• TREAT RECOVERED GROUNDWATER WITH OXIDIZING AGENT FOR ODOR DESTRUCTION.

• TREAT RECOVERED GROUNDWATER WITH ION EXCHANGE RESINS FOR CATION AND ANION REMOVAL.

• TREAT RECOVERED GROUNDWATER WITH SUSPENDED OR ATTACHED GROWTH BIOLOGICAL REACTORS FOR
REMOVAL OF BIOCHEMICAL OXYGEN DEMAND (BOD).

• TREAT RECOVERED GROUNDWATER WITH AIR STRIPPING COLUMN AND WITH PAC.

• TREAT RECOVERED GROUNDWATER WITH REVERSE OSMOSIS FOR MULTI-COMPOUND REMOVAL.

• TREAT RECOVERED GROUNDWATER WITH PH ADJUSTMENT/PRECIPITATION-FLOCCULATION/SEDIMENTATION FOR
METALS REMOVAL.

• INSTALL PERMEABLE TREATMENT BEDS (GAC) DOWNGRADIENT OF EAST AND WEST HIDE PILES.

• INSTALL PERMEABLE TREATMENT BEDS (GAC) DOWNGRADIENT OF WELLS OW-12 AND SD-55.

• INSTALL PERMEABLE TREATMENT BEDS (GAC) ALONG DOWNGRADIENT BOUNDARY OF SITE.

GROUNDWATER DISCHARGE

• DIRECT DISCHARGE TO MDC SEWER.

• TREATMENT, DISCHARGE TO MDC SEWER.

• DIRECT DISCHARGE TO DOWNGRADIENT SURFACE WATER BODY.

• TREATMENT, DISCHARGE TO DOWNGRADIENT SURFACE WATER BODY.

• TREATMENT, RECHARGE TO THE SITE SUBSTRATUM.

ALTERNATIVES CAPABLE OF ELIMINATING OR MINIMIZING THE IMPACT TO THE AQUIFER RESULTING FROM THE ORGANICS
PLUME WERE SUBJECTED TO AN INITIAL SCREENING BROKEN INTO THREE SECTIONS; GROUNDWATER
INTERCEPTION/RECOVERY, GROUNDWATER TREATMENT AND DISCHARGE OF GROUNDWATER TO THE ENVIRONMENT.

THE USE OF CONTAINMENT BARRIERS, SLURRY WALLS OR GROUT CURTAINS BOTH WITH AND WITHOUT GROUNDWATER PUMPING
WERE EVALUATED FOR APPLICATION AT THE SITE.  VARIOUS COMBINATIONS OF THESE TECHNIQUES WERE EVALUATED. 
THE INTENT OF CONTAINMENT TECHNIQUE IS TO CONTROL AND CONTAIN EITHER THE CONTAMINANT ITSELF OR THE
UPGRADIENT GROUNDWATER SO THAT THE CONTAMINANT CAN BE PUMPED FROM THE AQUIFER IN THE MOST EFFICIENT
MANNER WITHOUT INDUCING A LARGE AMOUNT OF UNCONTAMINATED GROUNDWATER INTO THE COLLECTION SYSTEM.  THE
EFFECTIVENESS OF THIS TECHNIQUE IS LARGELY DEPENDENT ON THE ABILITY TO SEAL THE CONTAINING STRUCTURE
AGAINST AN IMPERMEABLE LAYER, SUCH AS BEDROCK OR TILL.  GEOLOGIC CONDITIONS AT THE SITE MAKE
IMPLEMENTATION OF THIS TECHNOLOGY DIFFICULT.  THE BEDROCK TO THE EAST, WEST, AND SOUTH OF THE SITE IS
PERVASIVELY FRACTURED, PERMEABLE AND DIPS STEEPLY.  AS A RESULT, IT WOULD NOT BE SUITABLE AS AN
IMPERMEABLE LAYER INTO WHICH TO TIE A BARRIER.  IN ADDITION, THE AGENCY HAS FOUND THAT SLURRY WALLS TEND
TO LEAK, ALLOWING CONTAMINANTS TO BE CONTINUED TO BE RELEASED TO THE ENVIRONMENT.  SLURRY WALLS,
THEREFORE, WILL NOT MEET THE GROUNDWATER CLEAN-UP OBJECTIVE.  FOR THESE REASONS CONTAINMENT BARRIERS WERE
EXCLUDED FROM ADDITIONAL CONSIDERATION.

WATER TABLE ADJUSTMENT TO MINIMIZE GROUNDWATER FLOW THROUGH THE WASTE DEPOSITS WAS SUBJECT TO THE INITIAL
SCREENING PROCESS. THIS ALTERNATIVE USES EITHER INTERCEPTOR WELLS TO EXTRACT GROUNDWATER OR SUBSURFACE
DRAINS TO DEPRESS THE LEVEL OF GROUNDWATER BELOW THE WASTE DEPOSIT.  DIVERTING THE GROUNDWATER BELOW THE
DEPOSIT GREATLY REDUCES THE LEACHING POTENTIAL.  THE TECHNIQUE REMAINS EFFECTIVE SO LONG AS THERE IS
CONTINUED EXTRACTION OF GROUNDWATER AT A SUFFICIENT RATE TO KEEP THE GROUNDWATER TABLE DEPRESSED.  THIS
TECHNIQUE IS USUALLY USED IN CONJUNCTION WITH IMPERMEABLE COVER TO ELIMINATE THE EFFECTS OF
PRECIPITATION.



THE WATER TABLE ADJUSTMENT TECHNIQUE IS MOST EFFICIENT WHEN THE SOURCE OF THE GROUNDWATER PLUME IS FAIRLY
LARGE, IN CONTACT WITH THE GROUNDWATER AND WILL CONTINUE TO LEACH INTO THE GROUNDWATER IF ALLOWED TO
REMAIN.  MAXIMUM EFFECTIVENESS THEN OCCURS WHEN LOW PUMPING RATES PRODUCE A SIGNIFICANT LOWERING OF THE
WATER TABLE.  NEITHER CASE IS FOUND ON-SITE.  THE RI INVESTIGATION FAILED TO LOCATE A SOURCE OF THE
ORGANICS IMPACTING THE GROUNDWATER.  IN ORDER TO MAKE THIS TECHNIQUE EFFECTIVE, AN IMPERMEABLE COVER
WOULD NEED TO BE PLACED OVER THE ENTIRE SITE IN ORDER TO REDUCE THE AMOUNT OF PRECIPITATION LEACHING
ORGANICS INTO THE GROUNDWATER.  SITE CONDITIONS AND THE NATURE AND EXTENT OF THE PLUMES CAUSE THIS
TECHNIQUE TO BE EXCLUDED FROM FURTHER CONSIDERATION BASED ON ACCEPTABLE ENGINEERING PRACTICES.

THE NEXT COMPONENT OF THE SCREENING PROCESS WAS THE EVALUATION OF POSSIBLE TREATMENT ALTERNATIVES.  THE
FS SCREENED TWELVE GROUNDWATER TREATMENT PROCESSES FOR POSSIBLE USE AT THE SITE. THESE TWELVE PROCESSES
WERE EVALUATED AS UNIT OPERATIONS CAPABLE OF BEING COMBINED IN SOME MANNER TO FORM A TREATMENT SYSTEM
WHICH WOULD EFFECTIVELY TREAT THE CONTAMINATED GROUNDWATER. AS A RESULT, THE INITIAL SCREENING FOCUSED
MORE ON THE USE OF SPECIFIC TECHNOLOGIES TO TREAT CONTAMINANTS THAN DISCRETE AND COMPLETE TREATMENT
SYSTEMS.  THE DETAILED ANALYSIS OF GROUNDWATER ALTERNATIVES DOES ADDRESS COMPLETE TREATMENT SYSTEMS AND
NOT UNIT PROCESSES.  OF THE TWELVE UNIT PROCESSES INITIALLY SCREENED, FOUR WERE ELIMINATED FROM FURTHER
CONSIDERATION.  THE REASONS WHY THEY WERE EXCLUDED ARE SUMMARIZED BELOW.

TREATMENT OF THE RECOVERED GROUNDWATER WITH ION EXCHANGE RESINS WAS EVALUATED AND EXCLUDED BASED ON COST
AND ACCEPTABLE ENGINEERING PRACTICES.  THE USE OF ION EXCHANGE RESINS IS PARTICULARLY EFFECTIVE FOR THE
METALS AND CONSIDERABLY LESS EFFECTIVE FOR VOLATILE ORGANIC COMPOUNDS SUCH AS THOSE FOUND IN THE
GROUNDWATER ON-SITE.  BECAUSE THE PRIMARY CONTAMINANTS OF CONCERN ARE VOLATILE ORGANICS AND NOT METALS,
THE APPLICATION OF ION EXCHANGE IS NOT EFFECTIVE.

TREATMENT OF THE GROUNDWATER USING REVERSE OSMOSIS WAS ALSO EVALUATED.  OSMOSIS IS THE FLOW OF A SOLVENT
(E.G., WATER) FROM A DILUTE SOLUTION THROUGH A SEMIPERMEABLE MEMBRANE (DISSOLVED CONTAMINANTS PERMEATE AT
A MUCH SLOWER RATE) TO A MORE CONCENTRATED SOLUTION.  REVERSE OSMOSIS IS THE APPLICATION OF SUFFICIENT
PRESSURE TO THE CONCENTRATED SOLUTION TO OVERCOME THE OSMOTIC PRESSURE AND FORCE THE NET FLOW OF WATER
THROUGH THE MEMBRANE TOWARD THE DILUTE PHASE.  THIS ALLOWS THE CONCENTRATION OF SOLUTE (CONTAMINANTS) TO
BUILD UP ON THE ONE SIDE OF THE MEMBRANE WHILE RELATIVELY PURE WATER IS TRANSPORTED THROUGH THE MEMBRANE. 
IONS AND SMALL MOLECULES IN SOLUTION CAN BE SEPARATED FROM WATER BY THIS TECHNIQUE.

THE BASIC C0MPONENTS OF A REVERSE OSMOSIS UNIT ARE THE MEMBRANE, A MEMBRANE SUPPORT STRUCTURE, A
CONTAINING VESSEL, AND A HIGH PRESSURE PUMP.  THE MEMBRANE AND MEMBRANE SUPPORT STRUCTURE ARE THE MOST
CRITICAL ELEMENTS.

THE USE OF REVERSE OSMOSIS IS USUALLY LIMITED TO POLISHING LOW FLOW WASTE STREAMS CONTAINING HIGH
CONCENTRATIONS OF CONTAMINANTS. BECAUSE REVERSE OSMOSIS IS EXTREMELY SENSITIVE TO FOULING, PLUGGING AND
CHEMICAL ATTACK, IT REQUIRES EXTENSIVE PRETREATMENT AND CAREFUL OPERATION TO ENSURE EFFECTIVE REMOVAL. 
BECAUSE OF THESE CONCERNS AND ASSOCIATED COSTS, THE FS EXCLUDED REVERSE OSMOSIS FROM FURTHER
CONSIDERATION BASED ON ACCEPTABLE ENGINEERING PRACTICES AND COST.

THE USE OF POWDERED ACTIVATED CARBON (PAC) WAS EVALUATED AS WAS GRANULAR ACTIVATED CARBON (GAC).  GAC WAS
RETAINED FOR FURTHER EVALUATION, BUT PAC WAS ELIMINATED BECAUSE IT DID NOT OFFER AN INCREASE IN
ENVIRONMENTAL EFFECTIVENESS BUT DID HAVE HIGHER OPERATION AND MAINTENANCE (O&M) COSTS ASSOCIATED WITH IT.

AT SITES WHERE THE CONTAMINATED GROUNDWATER IS RELATIVELY SHALLOW, THE USE OF PERMEABLE TREATMENT BEDS
MAY BE AN EFFECTIVE METHOD TO INTERCEPT AND TREAT THE GROUNDWATER.  THE BEDS ARE BUILT BY EXCAVATING A
TRENCH DOWNGRADIENT OF AND PERPENDICULAR TO THE FLOW OF CONTAMINATED GROUNDWATER AND BACKFILLING IT WITH
A MEDIA WHICH IS CAPABLE OF EITHER CHEMICALLY OR PHYSICALLY REMOVING THE CONTAMINANT.  THE USE OF THIS
TECHNOLOGY WAS REJECTED FOR USE AT THE SITE BASED ON ACCEPTABLE ENGINEERING PRACTICES AND EFFECTIVENESS. 
THE PERMEABLE TREATMENT BEDS ARE SUBJECT TO PLUGGING, SATURATION OF THE MEDIA, AND SHORT CIRCUITING.  AS
A RESULT THE BEDS WOULD NOT PROVIDE THE LONG TERM TREATMENT OR RELIABILITY NECESSARY TO ENSURE EFFECTIVE
REMOVAL OF THE CONTAMINANTS.

THE LAST COMPONENT EVALUATED DURING THE SCREENING OF GROUNDWATER ALTERNATIVES WAS THE DISCHARGE OF THE
TREATED EFFLUENT. EACH ALTERNATIVE WAS EVALUATED FOR ACCEPTABLE ENGINEERING PRACTICES, EFFECTIVENESS AND
COSTS.  DIFFERENCES IN COST WAS NOT A SIGNIFICANT FACTOR FOR THIS PORTION OF THE EVALUATION.

THE FIRST ALTERNATIVE EVALUATED WAS THE DISCHARGE OF THE TREATED EFFLUENT TO THE METROPOLITAN DISTRICT
COMMISSION (MDC) SEWER. A MAJOR MDC INTERCEPTOR SEWER LINE IS LOCATED ON-SITE PARALLELING THE TRAIN
TRACKS.  THE FS EVALUATED THE FEASIBILITY OF THIS ALTERNATIVE BUT REJECTED IT BASED ON EFFECTIVENESS.
SEVERAL FACTORS SERVE AS THE BASIS FOR ITS REJECTION.  FIRST, THE MDC REGULATIONS PROHIBIT THE DISCHARGE
OF GROUNDWATER INTO ITS SYSTEM.  MORE IMPORTANTLY IS THE FACT THE MDC OPERATES A REGIONAL SYSTEM OF WHICH
ONLY A RELATIVELY SMALL PERCENTAGE OF THE WASTES RECEIVED TREATMENT.  THIS SMALL PERCENTAGE RECEIVES
PRIMARY TREATMENT PRIOR TO DISCHARGE INTO BOSTON HARBOR. PRIMARY TREATMENT IS INEFFECTIVE IN REMOVING THE
CONTAMINANTS OF CONCERN.  FINALLY THE SYSTEM IS OLD, IN VARIOUS STATES OF DISREPAIR AND GENERALLY



OVERLOADED.  DURING A MAJOR STORM EVENT, MANY OF THE SYSTEM'S SEWER LINES SURCHARGE, DUMPING UNTREATED
WASTE INTO THE SURROUNDING ENVIRONMENT.  EVEN THOUGH THE ANTICIPATED DISCHARGE WOULD BE AN INSIGNIFICANT
PORTION OF THE TOTAL FLOW HANDLED BY THE SYSTEM, THE ALTERNATIVE DOES LITTLE TO EFFECTIVELY CONTRIBUTE TO
THE PROTECTION OF PUBLIC HEALTH AND WELFARE AND THE ENVIRONMENT.

THE FS EVALUATED THE DISPOSAL OF THE TREATED EFFLUENT BY RECHARGING IT TO THE AQUIFER USING A TRENCH OR
LEACHFIELD.  THIS ALTERNATIVE IS UNSUITABLE FOR USE IN SITUATIONS INVOLVING LARGE QUANTITIES OF TREATED
EFFLUENT, EXCEPT IN LIMITED APPLICATIONS.

THE AQUIFER IN THE GENERAL SITE AREA IS RELATIVELY SHALLOW.  AS A RESULT THE AQUIFER HAS A LIMITED
CAPACITY TO ACCEPT THE INTRODUCTION OF LARGE QUANTITIES OF WATER OVER A SHORT PERIOD OF TIME.  ANY
DISCHARGE FROM A TREATMENT SYSTEM WOULD BE LIMITED TO APPROXIMATELY 50-100 GALLONS PER MINUTE (GPM).
QUANTITIES IN EXCESS OF THESE VALUES WOULD CAUSE PONDING AND FLOODING TO OCCUR.

THE ANTICIPATED DISCHARGES FROM THE TREATMENT PLANTS ARE PROJECTED TO BE GREATER THAN THE ABILITY OF THE
AQUIFER TO ASSIMILATE THE DISCHARGE; AS A RESULT, THIS ALTERNATIVE WAS DROPPED FROM FURTHER
CONSIDERATION, BASED ON ACCEPTABLE ENGINEERING PRACTICES.

DISCHARGE TO THE AQUIFER DOWNGRADIENT OF THE SITE VIA AN INJECTION WELL WAS REJECTED FOR SAME REASONS.

G. DETAILED ANALYSIS FOR GROUNDWATER ALTERNATIVES

THE FS RETAINED THREE ALTERNATIVES FOR DETAILED EVALUATION INVOLVING REMEDIATION OF THE GROUNDWATER.  THE
ALTERNATIVES, LABELED GW-2, GW-3 AND GW-4 INVOLVE VARIOUS INTERCEPTION, TREATMENT AND DISCHARGE OPTIONS
NECESSARY TO MINIMIZE OR ELIMINATE THE PRESENT OR FUTURE THREAT TO THE PUBLIC HEALTH, WELFARE AND
ENVIRONMENT POSED BY THE ORGANIC PLUME IN THE GROUNDWATER.  SIMILAR TO THE PREVIOUS EVALUATIONS, THE NO
ACTION ALTERNATIVE, GW-1, WAS NOT SPECIFICALLY DELINEATED IN THE FS. FOR THE PURPOSES OF THE ROD THE NO
ACTION ALTERNATIVE WILL BE CONSIDERED.

AGAIN, SIMILAR TO THE PREVIOUS MEDIA DISCUSSED, THE GROUNDWATER REMEDIAL ALTERNATIVES RETAINED FOR
DETAILED ANALYSIS HAVE BEEN RENUMBERED FOR READABILITY.

   NEW NUMBER                             OLD NUMBER FOUND IN RI/FS

   GW-1 SHALL BE CONSIDERED THE         NOT SPECIFICALLY ADDRESSED IN
   NO ACTION ALTERNATIVE                FS AS A DISCRETE REMEDIAL
                                        ALTERNATIVE

   GW-2                                 OPTION 1, ON-SITE, HOT-SPOT
                                        RECOVERY GROUNDWATER PLUME

   GW-3                                 OPTION 2, RECOVERY AT SITE
                                        BOUNDARY OF GROUNDWATER
                                        PLUME

   GW-4                                 OPTION 3, RECOVERY
                                        DOWNGRADIENT OF SITE OF
                                        GROUNDWATER PLUME.

IT SHOULD BE NOTED THAT FS EVALUATED A NUMBER OF UNIT PROCESSES FOR A TREATMENT SYSTEM.  FS ASSUMES THAT
ANY COMBINATION OF UNIT PROCESSES COULD BE APPLIED TO EACH ALTERNATIVE ABOVE.

GW-1    NO ACTION ALTERNATIVE

THE NO ACTION ALTERNATIVE ALLOWS THE EXISTING PLUMES TO CONTINUE TO MIGRATE OFF-SITE UNABATED.  THE ONLY
ACTION REQUIRED WOULD INVOLVE THE PERIODIC MONITORING OF GROUNDWATER QUALITY, BOTH TO TRACK THE
DOWNGRADIENT MIGRATION OF THE PLUME AND TO DETECT ANY SIGNIFICANT CHANGES IN THE STATUS OF THE PLUMES
WHICH MIGHT REQUIRE ADDITIONAL ACTIONS TO BE TAKEN.  UNDER THIS ALTERNATIVE THE PLUMES WOULD CONTINUE TO
IMPACT GROUNDWATER QUALITY, NOT ONLY IMMEDIATELY DOWNGRADIENT OF THE SITE, BUT BY ULTIMATELY REACHING
WELLS G AND H AQUIFER.  AS STATED EARLIER, WELLS G AND H ONCE SERVED AS A MUNICIPAL WATER SUPPLY PRIOR TO
DETECTION OF CONTAMINATION.

ACCORDING TO COSTS DEVELOPED FROM APPENDIX I AND SUMMARIZED IN TABLE 52, THE QUARTERLY MONITORING COSTS
WOULD BE $90,000 PER YEAR WITH A PRESENT WORTH COSTS (ASSUMING A 10% DISCOUNT RATE AND A 30 YEAR
MONITORING PERIOD) OF APPROXIMATELY $850,000. THERE ARE NO OPERATION AND MAINTENANCE COSTS ASSOCIATED



WITH THIS ALTERNATIVE EXCEPT FOR ANY MONITORING SYSTEM INSTALLED AS PART OF THE OVERALL SITE REMEDIATION.

DISCUSSION OF ENGINEERING IMPLEMENTATION, RELIABILITY AND CONSTRUCTABILITY IS INAPPROPRIATE, AS THIS IS A
NO ACTION ALTERNATIVE.

THE NO ACTION ALTERNATIVE DOES NOT EFFECTIVELY PREVENT, MITIGATE, OR MINIMIZE THREATS TO, AND PROVIDE
ADEQUATE PROTECTION OF PUBLIC HEALTH AND WELFARE AND THE ENVIRONMENT.  UNDER THIS ALTERNATIVE,
CONTAMINANTS WOULD CONTINUE TO BE RELEASED TO THE OFF-SITE ENVIRONMENT PERMITTING AN ADVERSE IMPACT TO
THE DOWNGRADIENT GROUNDWATER QUALITY.  IN ADDITION, THE ALTERNATIVE WOULD NOT COMPLY WITH APPLICABLE OR
RELEVANT AND APPROPRIATE FEDERAL PUBLIC HEALTH AND ENVIRONMENTAL REQUIREMENTS.  THE USE OF THE
GROUNDWATER PROTECTION STANDARDS UNDER RCRA PART 264 SUBPART F, WHILE NOT APPLICABLE WOULD BE RELEVANT
AND APPROPRIATE. THESE STANDARDS REQUIRE THAT GROUNDWATER LEAVING A SITE MUST MEET EITHER BACKGROUND
LEVELS, ALTERNATE CONCENTRATION LIMITS (ACLS) OR MAXIMUM CONTAMINANT LEVELS (MCLS) ESTABLISHED UNDER THE
SAFE DRINKING WATER ACT (SDWA).  THE FS CONCLUDED THAT UNDER THIS ALTERNATIVE, LEVELS OF BENZENE FOUND AT
WELL G WOULD RANGE BETWEEN 5 TO 10 PPB, ABOVE THE MCL OF 5PPB AND WELL ABOVE THE RMCL OF ZERO.

IN ADDITION TO THE REQUIREMENTS UNDER RCRA, THE AGENCY'S GROUNDWATER PROTECTION STRATEGY (GWPS) WOULD
REQUIRE CLEAN UP TO SIMILAR LEVELS.  (THE READER IS REFERRED TO THE CONSISTENCY WITH OTHER ENVIRONMENTAL
REQUIREMENTS SECTION FOR MORE DETAIL.).

THIS ALTERNATIVE DOES NOT REUSE, RECYCLE, MINIMIZE OR DESTROY THE CONTAMINANTS, NOR DOES IT EMPLOY THE
USE OF ADVANCED OR INNOVATIVE TECHNOLOGIES.

IMPLEMENTATION OF THIS ALTERNATIVE WOULD NOT POSE ANY ADVERSE ENVIRONMENTAL IMPACTS.

GW-2  GROUNDWATER INTERCEPTION/RECOVERY OF ON-SITE "HOT SPOT" AREAS.

THIS ALTERNATIVE INVOLVES THE SELECTIVE PLACEMENT OF GROUNDWATER RECOVERY WELLS IN THE VICINITY OF THE
HIGHEST DETECTED CONCENTRATION OF BENZENE.  WITH PROPER WELL PLACEMENT THE FS CALCULATED THAT
APPROXIMATELY 80% OF THE BENZENE DETECTED WOULD BE EXTRACTED FROM THE GROUNDWATER OVER A THREE MONTH
PERIOD.  IN ADDITION TO THE BENZENE A SUBSTANTIAL PORTION OF THE TOLUENE WOULD ALSO BE CAPTURED.  THE
EXACT NUMBER AND LOCATION OF THE WELLS WOULD BE DETERMINED AS PART OF THE REMEDIAL DESIGN (RD) PROCESS. 
THE PRIME CRITERIA TO BE RESOLVED IN THE RD IS MAXIMIZING THE CONTAMINANT CAPTURE WHILE MINIMIZING THE
LENGTH OF PUMPING REQUIRED. THE CAPTURED GROUNDWATER WOULD BE TREATED TO ELIMINATE POTENTIAL OBNOXIOUS
ODORS.  TREATMENT WOULD CONSIST OF THE ADDITION OF FERRIC CHLORIDE AND HYDROGEN PEROXIDE AS STRONG
OXIDIZING AGENTS TO QUICKLY BREAK DOWN ODOR CAUSING SULFUR COMPOUNDS.  THIS TREATMENT WOULD BE FOLLOWED
BY THE USE OF TWO COUNTER FLOW AIR STRIPPING TOWERS.  THE USE OF THIS TYPE OF TREATMENT IS PARTICULARLY
EFFECTIVE (99+/- % REMOVAL) FOR THE COMPOUNDS IDENTIFIED IN THE GROUNDWATER.  THE EFFLUENT OF THE
TREATMENT SYSTEM WOULD BE DISCHARGED UPGRADIENT OF THE PLUMES VIA A SUBSURFACE LEACHFIELD.  THE COSTS
ASSOCIATED WITH THIS ALTERNATIVE ARE SUMMARIZED IN TABLE 22.

THE IMPLEMENTATION OF THIS ALTERNATIVE USES CONVENTIONAL ENGINEERING TECHNOLOGIES AND IS SIMPLE AND
STRAIGHTFORWARD TO IMPLEMENT.  THE APPLICATION OF GROUNDWATER RECOVERY WELLS, ODOR ABATEMENT AND AIR
STRIPPING FOR VOLATILE ORGANIC COMPOUNDS (VOCS) ARE ALL WELL ESTABLISHED AND PROVEN TECHNIQUES.  WHILE
SUBSURFACE DISCHARGE IS A PROVEN TECHNOLOGY, ITS SUCCESS IS DEPENDENT OF A NUMBER OF FACTORS.  TYPICALLY
THE PRIMARY PROBLEM WITH SUBSURFACE DISCHARGE IS THE CLOGGING AT THE REINJECTION POINT FROM A STIMULATED
BACTERIAL GROWTH.  IN THE CASE OF INDUSTRI-PLEX, BACTERIAL GROWTH IS OF REAL CONCERN DUE TO THE PRESENCE
OF A HIGH BOD DETECTED IN THE ON-SITE GROUNDWATER.  IN ADDITION THE PRESENCE OF A HIGH GROUNDWATER TABLE
MAY CAUSE PONDING OF THE LEACHING TRENCH AT THE ANTICIPATED DISCHARGE RATES.  ON THE POSITIVE SIDE,
DISCHARGE TO THE AQUIFER UPGRADIENT OF THE PLUME WILL INCREASE THE HYDRAULIC GRADIENT AND THEREBY
DECREASE THE REQUIRED PUMPING TIMES.  BY DISCHARGING UPGRADIENT A HIGHER DEGREE OF PROTECTION FROM
TREATMENT PROCESS UPSETS WOULD BE PROVIDED AS THE EFFLUENT WOULD BE RECYCLED THROUGH THE SYSTEM.  THE
OVERALL EFFECTIVENESS OF THIS ALTERNATIVE WOULD NOT BE MATERIALLY AFFECTED IF THE SURFACE DISCHARGE
PORTION OF THE ALTERNATIVE WAS ELIMINATED.  DISCHARGE TO SURFACE WATER WOULD BE SUBSTITUTED.

THIS ALTERNATIVE WILL EFFECTIVELY PREVENT, MITIGATE, OR MINIMIZE THREATS TO, AND PROVIDE ADEQUATE
PROTECTION OF THE PUBLIC HEALTH AND WELFARE.  IT IS MARGINALLY PROTECTIVE OF THE ENVIRONMENT. CURRENTLY
THE AQUIFER UNDERLYING THE SITE IS UNUSED AS A POTABLE WATER SOURCE AND ONLY USED BY SEVERAL INDUSTRIES
AS NON-CONTACT COOLING WATER.  AS A RESULT, AT PRESENT THERE IS NO IMPACT TO THE PUBLIC HEALTH AND
WELFARE.  WHILE GROUNDWATER ANALYSIS INDICATES THAT THE PLUMES HAVE MIGRATED OFF-SITE IMPACTING THE
ENVIRONMENT, SURFACE WATER QUALITY SAMPLING HAS FAILED TO DETECT ANY IMPACT RESULTING FROM SHALLOW
GROUNDWATER DISCHARGING TO NEARBY STREAMS OR HALL'S BROOK STORAGE AREA.  THE RELATIVELY LOW CAPITAL
COSTS, ASSOCIATED LOWER O&M COSTS AND RELATIVELY SHORT LENGTH TO COMPLETE (ESTIMATED AT 6 MONTHS) MAKE
THIS ALTERNATIVE ATTRACTIVE.  THE ALTERNATIVE, HOWEVER, DOES NOT MEET THE APPLICABLE OR RELEVANT AND
APPROPRIATE FEDERAL PUBLIC HEALTH AND ENVIRONMENTAL REQUIREMENTS FOR THE SITE.  WHILE THIS ALTERNATIVE
WOULD EFFECTIVELY REMOVE APPROXIMATELY 80% OF THE CONTAMINANTS FROM THE GROUNDWATER, THE REMAINING 20%
WOULD BE ALLOWED TO MIGRATE OFF-SITE.  AS PREVIOUSLY NOTED IN ALTERNATIVE GW-1, OFF-SITE MIGRATION OF



CONTAMINANTS WOULD NOT COMPLY WITH RCRA NOR MEET THE INTENT OF THE GROUNDWATER PROTECTION STRATEGY. THE
ALTERNATIVE USES TREATMENT OF GROUNDWATER AS A TECHNIQUE TO MINIMIZE PRESENT AND FUTURE ADVERSE IMPACTS
ON THE GROUNDWATER UNDERLYING THE SITE.

IMPLEMENTATION OF GW-2 DOES NOT POSE ANY SIGNIFICANT ADVERSE ENVIRONMENTAL IMPACTS.  HOWEVER THERE ARE
SEVERAL ISSUES WHICH NEED TO RESOLVED AS PART OF THE RD.  THESE INCLUDE, ACCURATE DEFINITION OF THE "HOT
SPOT" AREA SO THAT THE TYPE, NUMBER AND LOCATION OF RECOVERY WELLS CAN BE DETERMINED, SIZING OF THE
TREATMENT SYSTEM AND FURTHER INVESTIGATION AS TO THE FEASIBILITY OF THE USE OF A SUBSURFACE DISCHARGE.

GW-3  GROUNDWATER INTERCEPTION/RECOVERY AT SITE BOUNDARY, TREATMENT WITH SURFACE WATER DISCHARGE

THE IMPLEMENTATION OF GW-3 IS SIMILAR TO THAT OF GW-2 EXCEPT FOR THE LOCATION OF THE INTERCEPTION SYSTEM. 
ALTERNATIVE GW-3 WOULD INTERCEPT THE GROUNDWATER AT THE SOUTHERN BOUNDARY OF THE SITE, THEREBY PREVENTING
ANY FURTHER OFF-SITE IMPACT. THE RI CALCULATED THAT PLACEMENT OF FIVE INTERCEPTOR RECOVERY WELLS WITH A
TOTAL PUMPING RATE OF 110 GPM WOULD REMOVE APPROXIMATELY 95% OF THE BENZENE WITHIN A TEN YEAR OPERATING
PERIOD.

ONCE COLLECTED THE RECOVERED GROUNDWATER WOULD REQUIRE TREATMENT. THE SAMPLING RESULTS FROM THE
MONITORING WELLS LOCATED ALONG THE SOUTHERN EDGE OF THE SITE CONTAINED HIGH VALUES (300 PPM) OF
BIOCHEMICAL OXYGEN DEMAND (BOD).  THE STUDY CONCLUDED THAT THE PROBABLE SOURCE OF THE HIGH BOD WAS THE
ORGANIC MATERIALS LEACHING FROM THE BURIED HIDE DEPOSITS.  THE FS DETERMINED THAT, IN ADDITION TO ODOR
CONTROL AND VOC REMOVAL, BOD TREATMENT WOULD BE REQUIRED IN ORDER TO MINIMIZE CLOGGING OF THE AIR
STRIPPING TOWERS AND TO MEET NPDES REQUIREMENTS.  THE FS CONCLUDED THAT USE OF A ROTATING BIOLOGICAL
CONTACTOR (RBC) UNIT WOULD PROVIDE EFFECTIVE REDUCTION IN BOD WHILE MINIMIZING O&M COSTS AND
SUSCEPTIBILITY TO SHOCK LOADINGS. THE REMAINDER OF THE TREATMENT PROCESS IS SIMILAR TO THAT OF GW-2. 
DISCHARGE OF THE TREATED EFFLUENT WILL BE TO THE LOCAL SURFACE WATER.  COSTS AND SPECIFICATIONS FOR GW-3
CAN BE LOCATED IN TABLES 23 AND 24.

THE IMPLEMENTATION AND RELIABILITY OF GW-3 IS SIMILAR TO THAT OF GW-2 AND DOES NOT PRESENT ANY
SIGNIFICANT IMPLEMENTATION PROBLEMS.  CONCERNS SIMILAR TO THOSE NOTED IN GW-2, SUCH AS THE DESIGN OF THE
RECOVERY WELL SYSTEM WILL BE RESOLVED AS PART OF THE REMEDIAL DESIGN.

SIMILAR TO ALTERNATIVE GW-2 THIS ALTERNATIVE WAS FOUND TO MEET THE REMEDIAL OBJECTIVES ESTABLISHED FOR
THE SITE AND LIKE GW-2 THIS ALTERNATIVE DOES NOT MEET ALL APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL
PUBLIC HEALTH AND ENVIRONMENTAL REQUIREMENTS. THE FS CALCULATED THAT USING THIS ALTERNATIVE WOULD REDUCE
THE CONCENTRATION OF BENZENE AT WELL G BELOW THE MCL OF 5 PPB. HOWEVER RCRA AND THE GWPS REQUIRE THAT THE
MCL CRITERIA BE APPLIED TO THE AQUIFER IMMEDIATELY DOWNGRADIENT OF THE SITE AS A POTENTIAL RECEPTOR OF
CONCERN, NOT AN ACTUAL RECEPTOR, WELLS G AND H.  AS A RESULT, THIS ALTERNATIVE WOULD NOT MEET THE
RELEVANT AND APPROPRIATE REQUIREMENTS.

THE FS DETERMINED THAT THE EFFLUENT FROM THE TREATMENT SYSTEM IS CAPABLE OF MEETING NPDES STANDARDS AND
WATER QUALITY CRITERIA AND THEREFORE WOULD NOT DEGRADE THE LOCAL SURFACE WATER.  (SEE CONSISTENCY WITH
OTHER ENVIRONMENTAL REQUIREMENTS SECTION).

SIMILAR TO THE PREVIOUS ALTERNATIVE, THIS ALTERNATIVE USES TREATMENT OF GROUNDWATER AS AN EFFECTIVE
TECHNOLOGY TO MINIMIZE PRESENT AND FUTURE ADVERSE IMPACTS TO THE PUBLIC HEALTH, WELFARE AND ENVIRONMENT
RESULTING FROM CONTAMINATED GROUNDWATER.

IMPLEMENTATION OF GW-2 DOES NOT POSE ANY SIGNIFICANT ADVERSE ENVIRONMENTAL IMPACTS.

GW-4  GROUNDWATER INTERCEPTION/RECOVERY AT THE LEADING EDGE OF THE PLUME, TREATMENT AND SURFACE WATER
DISCHARGE.

ALTERNATIVE GW-4 USES THE SAME BASIC FRAMEWORK AS THE PREVIOUS ALTERNATIVES.  THE PRIMARY DIFFERENCE IS
IN THE PLACEMENT OF THE INTERCEPTOR/RECOVERY WELL SYSTEM AND THE DEGREE OF TREATMENT REQUIRED IN ORDER TO
MEET DISCHARGE REQUIREMENTS AND EFFECTIVELY TREAT THE WASTES.  IN ALTERNATIVE GW-4 THE
INTERCEPTOR/RECOVERY WELL SYSTEM IS PLACED AT THE LEADING EDGE OF THE PLUME SO AS TO CAPTURE THE
CONTAMINANTS IN THEIR ENTIRETY.  AS A RESULT, VIRTUALLY ALL THE CONTAMINATED GROUNDWATER IS CAPTURED AND
PUMPED TO THE SURFACE FOR TREATMENT.  BASED ON RESULTS FROM THE MONITORING WELLS, THE FS CONCLUDED THAT
METALS REMOVAL FOR ZINC, IN ADDITION TO ODOR AND VOC CONTROL, WAS NECESSARY TO MEET WATER QUALITY
STANDARDS PRIOR TO SURFACE WATER DISCHARGE. THE FS DETERMINED THAT THE SULFEX PROCESS FOR ZINC REMOVAL
WAS THE MOST SUITABLE TREATMENT SYSTEM FOR REDUCING THE CONCENTRATION OF ZINC TO MEET THE STANDARD.  THE
METAL REMOVAL PROCESS WILL BE PLACED AFTER ODOR CONTROL AND PRIOR TO BOD REMOVAL.

THE REMAINING TREATMENT SYSTEM IS THE SAME AS DESCRIBED IN GW-3 EXCEPT IN SIZE.  WITH THE INCREASE IN
RECOVERY SYSTEM SIZE (A RESULT OF MORE GROUNDWATER TO TREAT) AND THE ADDITION OF THE SULFEX PROCESS, THE
DISPOSAL OF WASTE SLUDGES GENERATED BY THE TREATMENT PROCESS BECOMES A CONCERN, UNDER THE GW-4



ALTERNATIVE. THE EASE OF IMPLEMENTATION AND RELIABILITY IS SIMILAR TO THAT OF THE PREVIOUS GROUNDWATER
ALTERNATIVES.

THIS ALTERNATIVE IS PROTECTIVE OF THE PUBLIC HEALTH AND WELFARE AND THE ENVIRONMENT.  IT MEETS OR EXCEEDS
THE REMEDIAL OBJECTIVES ESTABLISHED FOR THE SITE.  BECAUSE THE ALTERNATIVE IS DESIGNED TO CAPTURE THE
ENTIRE PLUME IT WILL EFFECTIVELY PREVENT, MITIGATE AND ELIMINATE ANY PRESENT OR FUTURE THREAT TO THE
PUBLIC HEALTH, WELFARE AND ENVIRONMENT.  OF THE GROUNDWATER ALTERNATIVES EVALUATED, THIS ALTERNATIVE,
GW-4, MEETS ALL APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL PUBLIC HEALTH AND ENVIRONMENTAL
REQUIREMENTS.

THE USE OF GW-4 ELIMINATES ANY POTENTIAL IMPACTS TO THE AQUIFER BY USING CONTAINMENT AND DISPOSAL
TECHNIQUES.  THESE TECHNIQUES ARE ACCEPTABLE AND PROVEN TECHNOLOGIES FOR REMOVING AND TREATING
CONTAMINANTS FROM THE GROUNDWATER.  THE ALTERNATIVE DOES NOT RECYCLE, REUSE OR DESTROY THE WASTES, RATHER
IT ELIMINATES THE ADVERSE IMPACTS BY STRIPPING THE VOCS FROM THE GROUNDWATER AND UTILIZING THE
ASSIMILATIVE CAPACITY OF THE AMBIENT ATMOSPHERE TO PREVENT FUTURE ENVIRONMENTAL IMPACTS.  AS A RESULT,
THE BENZENE PLUME WILL ULTIMATELY BE REMOVED FROM POTENTIALLY IMPACTING THE AQUIFER DIRECTLY DOWNGRADIENT
OF THE SITE AS WELL AS THE WELLS G AND H AQUIFER.  THE LENGTH OF TIME REQUIRED TO COMPLETELY REMOVE ALL
THE CONTAMINANTS OF CONCERN WAS NOT ESTIMATED IN THE FS.  HOWEVER THE FS DID ESTIMATE THAT IT WOULD TAKE
APPROXIMATELY TEN YEARS TO COMPLETE ONE FLUSH CYCLE IN THE CONTAMINATED PORTION OF THE AQUIFER.  DATA ON
TRANSMISSIVITY, STORAGE COEFFICIENT AND AQUIFER YIELD GATHERED AS PART OF THE RD WILL ENABLE A BETTER
PREDICTION AS TO LENGTH OF TIME REQUIRED TO CLEAN THE AQUIFER.

THIS ALTERNATIVE, SIMILAR TO GW-3, HAS SEVERAL POTENTIALLY ADVERSE IMPACTS.  WHILE THE REMEDY EFFECTIVELY
CONTROLS OR ELIMINATES THE IMPACTS TO THE AQUIFER RESULTING FROM THE SITE, NEITHER ALTERNATIVE ADEQUATELY
ADDRESSES ONGOING AND POTENTIAL PROBLEMS AROUND THE SITE.  THE INCREASED CAPITAL AND OPERATION AND
MAINTENANCE COSTS, INCREASED PERIOD OF PERFORMANCE REQUIRED TO MEET OBJECTIVES AND THE POTENTIAL OF THE
NEED TO HANDLE A HAZARDOUS WASTE SLUDGE MAKE THIS ALTERNATIVE OF QUESTIONABLE BENEFIT AS AN REMEDY.  IN
ADDITION TO THE ABOVE NOTED CONCERNS, THE RI CALCULATED THAT THERE WAS LIKELY TO BE A LOCALIZED LOWERING
OF THE GROUNDWATER TABLE AS THE RESULT OF THE SUBSTANTIAL PUMPING REQUIRED FOR THE INTERCEPTION/RECOVERY
NETWORK TO BE EFFECTIVE.  THIS DECREASE IN THE LOCALIZED WATER TABLE MAY PARTIALLY DEWATER PORTIONS OF
WETLANDS LOCATED SOUTH OF THE SITE.

#CR
V. COMMUNITY RELATIONS

THE INDUSTRI-PLEX 128 SITE WAS ONE OF THE FIRST SITES IDENTIFIED IN REGION I.  IN ADDITION THE SITE WAS
THE HIGHEST SCORING SITE WITHIN THE REGION ON THE NPL WHILE ANOTHER SITE (WELLS G&H) ASSOCIATED WITH
CHILDHOOD LEUKEMIA WAS LOCATED JUST SOUTH OF THIS SITE.  AS A RESULT PUBLIC AND MEDIA ATTENTION AS WELL
AS COMMUNITY INVOLVEMENT HAS ALWAYS BEEN VERY HIGH.

IN APRIL 1980, THE MASSACHUSETTS SECRETARY OF ENVIRONMENTAL AFFAIRS FORMED A CITIZENS ADVISORY COMMITTEE
(CAC) UNDER A PROVISION IN THE MASSACHUSETTS ENVIRONMENTAL POLICY ACT (MEPA). THE COMMITTEE, CONSISTING
OF REPRESENTATIVES OF THE CITY, LOCAL RESIDENTS, AD HOC ENVIRONMENTAL GROUPS, THE CHAMBER OF COMMERCE AND
SURROUNDING TOWNS, HAS MET ON A REGULAR BASIS TO BE BRIEFED BY REGULATORY PERSONNEL, COMMENT AND HAVE
INPUT ON DRAFT PROPOSALS OR REPORTS.  BY ALL STANDARDS THE INVOLVEMENT OF THE CAC HAS BEEN AN OUTSTANDING
SUCCESS IN ALLOWING THE IMPACTED COMMUNITY TO BE INVOLVED IN THE DECISION MAKING PROCESS WHILE ALLOWING
THE REGULATORY AGENCIES TO HAVE A BETTER UNDERSTANDING OF THE NEEDS AND FEELINGS OF THE COMMUNITY.

IN ADDITION TO THE CAC, THE AGENCY HAS HELD NUMEROUS PUBLIC MEETINGS.  UPON COMPLETION OF THE RI/FS THE
AGENCY HELD A FORMAL PUBLIC HEARING ON THE RI/FS IN JULY 1985.  COMMENTS RECEIVED WITH AGENCY RESPONSES
ARE APPENDED IN THE RESPONSIVENESS SUMMARY.

#OEL
VI. CONSISTENCY WITH OTHER ENVIRONMENTAL REQUIREMENTS

THE CERCLA COMPLIANCE WITH OTHER ENVIRONMENTAL STATUTES POLICY REQUIRES THAT SUBJECT TO LIMITED
EXCEPTIONS, SUPERFUND REMEDIES SHALL ATTAIN OR EXCEED APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL
ENVIRONMENTAL AND PUBLIC HEALTH REQUIREMENTS IN CERCLA RESPONSE ACTIONS.  THIS POLICY IS EMBODIED IN 40
CFR SS300.68(H)(IV) WHICH REQUIRES AS PART OF THE DETAILED ANALYSIS OF ALTERNATIVES AN EVALUATION OF THE
EXTENT TO WHICH THE ALTERNATIVES ATTAIN OR EXCEED THE APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
(ARARS).  WHERE THE FS WAS INITIATED BUT THE REMEDY NOT SELECTED AS OF THE OCTOBER 2, 1985 EFFECTIVE DATE
OF THE POLICY, THE ARARS  ANALYSIS WAS TO BE INCORPORATED INTO THE FS AND RECORD OF DECISION (ROD) AS
PRACTICABLE.

A REVIEW OF APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL PUBLIC HEALTH AND ENVIRONMENTAL REQUIREMENTS
WAS CONDUCTED AS PART OF THE FS.  THIS EVALUATION WAS DEFICIENT WITH RESPECT TO SS300.68(I) OF THE NCP,



DATED NOVEMBER 20, 1985.  AS A RESULT, THE AGENCY UNDERTOOK AN INDEPENDENT REVIEW OF THE REQUIREMENTS TO
DETERMINE THEIR POSSIBLE IMPLEMENTATION AT THE SITE.  SUMMARIZED BELOW ARE THE FINDINGS FOR EACH
ENVIRONMENTAL MEDIA REQUIRING REMEDIAL ACTION.

AS APPLIED TO THIS CASE THERE ARE THREE TYPES OF ARARS: CLEANUP LEVELS OF HAZARDOUS SUBSTANCES, CLEANUP
TECHNOLOGY REQUIREMENTS AND REQUIREMENTS TRIGGERED BY THE IMPLEMENTATION OF CLEANUP ACTIVITIES.

SOILS

WITH RESPECT TO SOILS CONTAMINATION AT THE SITE, THERE ARE NOT ARARS ESTABLISHING CLEANUP LEVELS.

WITH RESPECT TO CLEANUP TECHNOLOGIES, RCRA REQUIREMENTS WERE REVIEWED AS POTENTIAL ARARS.  AS THE WASTES
WERE DISPOSED OF PRIOR TO THE EFFECTIVE IMPLEMENTATION DATE OF THE RCRA WASTE MANAGEMENT REGULATIONS,
RCRA WAS DETERMINED NOT TO BE APPLICABLE.  IF THE WASTES ON-SITE WERE EITHER A LISTED WASTE OR MET THE
CHARACTERISTIC WASTE TESTS, THEN ALL THE WASTE MANAGEMENT REQUIREMENTS OF RCRA WOULD BE RELEVANT AND
APPROPRIATE.  THE METAL WASTES FOUND ON-SITE ARE NEITHER LISTED NOR MEET THE CHARACTERISTIC TESTS. 
HOWEVER CERTAIN TECHNOLOGICAL ENGINEERING CONCEPTS WERE VIEWED TO BE RELEVANT AND APPROPRIATE. RCRA
CLOSURE REQUIREMENTS CALL FOR IMPERMEABLE COVERS FOR LANDFILLS. THE RATIONALE FOR THIS TECHNOLOGY IS THAT
AN IMPERMEABLE COVER ELIMINATES THE POTENTIAL FOR DIRECT CONTACT AND MITIGATES ADVERSE GROUNDWATER
IMPACTS RESULTING FROM PERCOLATION OF PRECIPITATION THROUGH THE WASTES.  RESULTS FROM THE RI INDICATE
THAT PERCOLATION OF PRECIPITATION THROUGH THE METAL WASTES AT THIS SITE IS NOT PRESENTING A SIGNIFICANT
IMPACT TO OFF-SITE GROUNDWATER.  AS A RESULT THE REQUIREMENT OF IMPERMEABILITY IS NOT RELEVANT AND
APPROPRIATE TO CAPPING TECHNOLOGY AT THIS SITE.  HOWEVER, THE USE OF A CAP IS APPROPRIATE TO ELIMINATE
THE POTENTIAL FOR DIRECT CONTACT.

FOR ALTERNATIVES THAT CAP WASTES IN-SITU OR CONSOLIDATE WASTES ELSEWHERE ON-SITE, SECTIONS OF PART 264
SUBPART G INVOLVING CLOSURE AND POST CLOSURE CARE ARE ALSO RELEVANT AND APPROPRIATE FOR USE AT THIS SITE. 
PART 264 SUBPART G REQUIRES A WRITTEN CLOSURE PLAN FOR THE SITE, ESTABLISHES A PERIOD OF POST-CLOSURE
CARE (30 YEARS) AND USE OF THE PROPERTY AND OUTLINES MAINTENANCE AND MONITORING REQUIREMENTS.  IN
ADDITION, THIS SUBPART OUTLINES A PROCEDURE FOR DOCUMENTING THE LOCATION OF THE WASTES TO ENSURE AGAINST
ACCIDENTAL DISTURBANCE.  THE PRIMARY PURPOSE OF THIS SUBPART IS TO ENSURE THAT THE EFFECTIVENESS OF THE
REMEDIAL ACTION IS MAINTAINED AND THAT, IN THE EVENT OF A PROBLEM IT IS QUICKLY DETECTED AND RESOLVED.

IMPLEMENTATION OF SEVERAL OF THE ALTERNATIVES CONSIDERED IN THE FS WOULD TRIGGER OTHER ARARS.  FOR
INSTANCE; ALTERNATIVES THAT REQUIRE DISCHARGE OF FILL MATERIAL TO A WETLANDS TRIGGER CWA SS404(B)(1)
GUIDELINES.  IN ADDITION, FEDERAL ACTIONS INVOLVING WETLANDS ARE SUBJECT TO THE CONDITIONS OF EXECUTIVE
ORDER 11990.  THE ESSENCE OF THESE TWO REQUIREMENTS IS TO PROHIBIT THE FILLING OR IMPACTING OF A WETLANDS
UNLESS NO OTHER PRACTICABLE ALTERNATIVE EXISTS AND TO MANDATE MITIGATIVE MEASURES WHERE ACTIONS IN
WETLANDS ARE TAKEN.

THE IMPLEMENTATION OF THE TWO REQUIREMENTS, NOTED ABOVE, INVOLVE AREAS OF THE SITE WHERE WASTE DEPOSITS
ARE IN DIRECT CONTACT WITH SURFACE WATERS AND WETLANDS.  SPECIFICALLY, THESE AREAS ARE THE POND LOCATED
BETWEEN THE EAST AND WEST HIDE PILE ALONG WITH THE STREAM DISCHARGING FROM THE POND, THE DRAINAGE DITCH
PARALLELING NEW BOSTON STREET AND THE DRAINAGE SWALE NEXT TO THE CHROMIUM LAGOON AREA, DRAINING INTO THE
HALL'S BROOK STORAGE AREA.  IN EACH AREA, WASTE DEPOSITS ARE IN DIRECT CONTACT WITH SURFACE WATERS AND
WETLANDS.  THIS SITUATION EXISTS AS THE RESULT OF EITHER THE MATERIALS BEING PLACED INTO THE WETLANDS
DURING INITIAL DISPOSAL OR A DRAINAGE DITCH BEING EXCAVATED THROUGH A WASTE DEPOSIT DURING SITE
DEVELOPMENT.  IN ANY EVENT, THE PRESENCE OF THESE WASTES IN CONTACT WITH THE WETLANDS PERMITS THE
CONTINUED RELEASE OF CONTAMINANTS TO THE ENVIRONMENT.  IN ORDER TO ELIMINATE THIS ON-GOING RELEASE OR
THREAT OF RELEASE, THE WASTE MATERIAL MUST BE PHYSICALLY SEPARATED FROM DIRECT CONTACT WITH THE SURFACE
WATERS AND WETLANDS.  BASICALLY THERE ARE TWO METHODS FOR ACCOMPLISHING THIS GOAL.  THE FIRST INVOLVES
EXCAVATING THE MATERIAL FROM THE SURFACE WATERS AND WETLANDS AND THEN PLACING THE EXCAVATED MATERIALS IN
AN UPLANDS AREA.  EXCAVATION AND REMOVAL OF THIS MATERIAL TO AN UPLANDS WOULD COMPLY WITH SS404(B)(1) OF
THE CWA, AS IT ONLY REGULATES THE DISCHARGE OF DREDGE OR FILL MATERIAL INTO A WETLANDS, NOT THE REMOVAL
OF THE MATERIAL. THE SECOND METHOD INVOLVES THE PLACEMENT OF EITHER CLEAN FILL MATERIAL OR PIPING INTO
THE SURFACE WATERS OR WETLANDS TO PHYSICALLY SEPARATE THE WASTES FROM THE MEDIA.  IF THE FORMER
ALTERNATIVE WAS AVAILABLE AND PRACTICABLE FOR USE IN A PARTICULAR APPLICATION, THEN THIS LATTER
ALTERNATIVE WOULD NOT COMPLY WITH SS404(B)(1) AS IT INVOLVES THE PLACEMENT OF FILL MATERIAL INTO A
WETLANDS.  NEITHER ALTERNATIVE WOULD COMPLY WITH THE INTENT OF EXECUTIVE ORDER 11990.  THIS IS BECAUSE
THE EXECUTIVE ORDER 11990 IS MUCH BROADER IN SCOPE THAN SS404(B)(1).  THE EXECUTIVE ORDER ADDRESSES ANY
ACTION (EXCAVATION OR FILLING) WHICH MIGHT ADVERSELY IMPACT THE WETLANDS.

THE NO ACTION ALTERNATIVE, S-1, IS THE ONLY REMEDIAL ACTION WHICH WOULD NOT ADVERSELY DISTURB AND IMPACT
THE WETLANDS, THEREBY COMPLYING WITH SS404(B)(1) AND THE EXECUTIVE ORDER 11990. UNDER THIS ALTERNATIVE,
THE WASTE MATERIALS WOULD BE ALLOWED TO REMAIN IN, AND ADJACENT TO, THE SURFACE WATERS AND WETLANDS. THIS
WOULD ALLOW THE CONTINUED RELEASE OR THREAT OF RELEASE TO THE ENVIRONMENT.  IN ADDITION, THE ALTERNATIVE
WOULD LEAVE EXPOSED LEVELS OF TOXIC METALS IN EXCESS OF ACTION LEVELS DETERMINED TO BE PROTECTIVE OF THE



PUBLIC HEALTH AND WELFARE. DUE TO THE NATURE OF THE SITE, THERE EXISTS A REAL POTENTIAL FOR INDIVIDUALS
TO COME IN DIRECT CONTACT WITH THESE EXPOSED WASTES.  AS A RESULT OF THE CONTINUED RELEASE OR THREAT OF
RELEASE TO THE PUBLIC HEALTH AND WELFARE AND THE ENVIRONMENT THE AGENCY REJECTED THE NO ACTION
ALTERNATIVE AS NOT BEING PROTECTIVE AND NOT MEETING THE ESTABLISHED GOALS FOR THE SITE.  AS A RESULT OF
THIS DETERMINATION, THE AGENCY HAS DETERMINED THAT THERE IS NO PRACTICABLE ALTERNATIVE THAT EXISTS WHICH
WOULD COMPLY WITH THE EXECUTIVE ORDER 11990 AND NOT IMPACT THE WETLANDS.  THE AGENCY BELIEVES, HOWEVER,
THAT THERE REMAIN ALTERNATIVES THAT CAN BE STRUCTURED IN SUCH A MANNER AS TO MINIMIZE POTENTIAL HARM TO
THE WETLANDS USING MITIGATIVE MEASURES AND TO COMPENSATE FOR ANY IMPACT AS REQUIRED UNDER SS404(B)(1). 
FOR METAL WASTES, THE DEPOSITS CAN BE DREDGED FROM THE WETLANDS, THEREBY COMPLYING WITH SS404(B)(1)
REQUIREMENTS; HOWEVER, FOR THE WEST HIDE PILE THIS DREDGE ALTERNATIVE IS NOT PRACTICABLE BECAUSE OF THE
POTENTIAL FOR RELEASE OF OBNOXIOUS ODORS.  AS A RESULT, IN ORDER TO STABILIZE THE SIDE SLOPES OF THE WEST
HIDE PILE, SOME LIMITED EXCAVATION AND FILLING OF THE WETLANDS WILL BE REQUIRED.  THE EXACT QUANTITIES
ARE CURRENTLY NOT KNOWN, HOWEVER THE PROJECTED AREAS OF CONCERN ARE DETAILED IN THE APPROPRIATE SECTION
AND COMPLIANCE WITH THE TECHNICAL REQUIREMENTS OF SS404(B)(1) WILL BE INCORPORATED INTO THE REMEDIAL
DESIGN PROCESS.

THE NATIONAL AMBIENT AIR QUALITY STANDARDS (NAAQS) OF THE CLEAN AIR ACT (CWA) MAY BE APPLICABLE TO
ALTERNATIVES INVOLVING THE REMOVAL OR PLACEMENT OF MATERIALS, EITHER CLEAN OR WASTE DEPOSITS. THE
STANDARDS, LISTED BELOW, ARE MANDATORY GOALS FOR NON-ATTAINMENT AREAS TO PROTECT BOTH THE PUBLIC HEALTH
(PRIMARY STANDARDS) AND WELFARE (SECONDARY STANDARDS).  THE TOTAL SUSPENDED PARTICULATES AND LEAD
STANDARDS WOULD BE APPLICABLE DURING THE EXCAVATION OF WASTE MATERIAL OR THE PLACEMENT OF COVER MATERIAL
AT THE SITE.

              APPLICABLE NATIONAL AIR QUALITY STANDARDS

   POLLUTANT      AVERAGING TIME      PRIMARY STANDARD      SECONDARY
                                                            STANDARD

   TOTAL             ANNUAL               75 UG/M3            ----
   SUSPENDED        24 HOURS             260 UG/M3          150 UG/M3
   PARTICULATES

   LEAD              QUARTERLY            1.5 UG/M3           SAME.

DURING TEST PIT EXCAVATION THE RI COLLECTED AND ANALYZED AMBIENT AIR SAMPLES FOR THESE PARAMETERS TO
DETERMINE IF A VIOLATION OF THE NAAQS STANDARDS EXISTED.  RESULTS INDICATE THAT ALL REMEDIAL ALTERNATIVES
WOULD BE WELL BELOW THE STANDARDS.

IN ADDITION TO THE NAAQS REQUIREMENTS, THE UNIT RISK VALUES DEVELOPED BY EPA'S CARCINOGENIC ASSESSMENT
GROUP WERE CONSIDERED FOR USE AT THE SITE AS A RELEVANT AND APPROPRIATE GUIDELINE UNDER THE CAA. ALTHOUGH
REFERRED TO, AT SEVERAL POINTS WITHIN THE DOCUMENT, AS AN ARAR, THE UNIT RISK VALUES FALL WITHIN THE
CATEGORY OF STANDARDS THAT ARE "TO BE CONSIDERED BY THE AGENCY".  THE DEFINITION OF UNIT RISK IS THE
INCREASED LIFETIME CANCER RISK OCCURRING IN A HYPOTHETICAL POPULATION IN WHICH ALL INDIVIDUALS ARE
EXPOSED CONTINUOUSLY FROM BIRTH THROUGHOUT THEIR LIFETIMES TO A CONCENTRATION OF ONE UG/M3 OF THE AGENT
IN THE AIR THEY BREATHE.  A LIFETIME IS CONSIDERED TO BE 70 YEARS.  THESE ARE CONSIDERED GUIDELINES AND
NOT REQUIREMENTS. APPLICATION AT THIS SITE COULD POTENTIALLY APPLY DURING EXCAVATION AND REMOVAL.

        CHEMICAL                                    UNIT RISK

        BENZENE                                     8.0 X 10-6

        CHROMIUM                                    1.2 X 10-2

        CHEMICAL                                    UNIT RISK

        NICKEL                                      3.0 X 10-4

        TOLUENE                                        NA.

RESULTS FROM THE RI INDICATE THAT AIR EMISSIONS FROM IMPLEMENTATION OF ANY OF THE SOILS ALTERNATIVES
WOULD BE WELL BELOW THE ESTABLISHED GUIDELINES FOR THE UNIT RISK.

IN ADDITION TO THE RELEVANT AND APPROPRIATE REQUIREMENTS FOR THE PROTECTION OF THE WETLANDS, NATIONAL
AMBIENT WATER QUALITY CRITERIA MAY BE RELEVANT AND APPROPRIATE FOR ALTERNATIVES WHICH INVOLVE THE RELEASE
OR POTENTIAL FOR RELEASE OF CONTAMINANTS TO THE SURFACE WATER.  UNDER THE CLEAN WATER ACT (CWA) THE
MASSACHUSETTS WATER QUALITY STANDARDS ARE FEDERALLY ENFORCEABLE STANDARDS AND WOULD BE APPLICABLE.  IN
THE ABSENCE OF A NUMERIC STANDARD FOR A GIVEN SUBSTANCE IN THE STATE WATER QUALITY STANDARDS, THE



CRITERION IS, UNDER CERCLA POLICY, DEEMED RELEVANT AND THEREFORE TO BE CONSIDERED IN THE SELECTION OF THE
REMEDY.  LISTED BELOW ARE THE NATIONAL AMBIENT WATER QUALITY CRITERIA.

                                         CHRONIC            ACUTE
                   CONCENTRATION      4 DAY AVG/3 YR     1 HR AVG/3 YR
   COMPOUND            (PPM) (1)          (UG/L)            (UG/L)

   ARSENIC           LT 10 MIN             ---                ---
                       288 AVG             190                360
                    30,800 MAX             ---                ---

   LEAD                ND  MIN             ---                ---
                     1,263 AVG             1.3                34
                    54,400 MAX             ---                ---

   CHROMIUM          LT 10 MIN             ---                ---
                       718 AVG             120 (11) (2)       980 (16) (2)
                    80,600 MAX             ---                —

   ZINC                ---                 47                 159

   COPPER              ---                 6.5                9.2

   MERCURY             ---                 0.012              2.4

   BENZENE             ---                 ---                5,300

   TOLUENE             ---                 ---                17,500

   DI(ETHYLHEXYL)
   PHTHALATE           ---                  3                 940

   PHENOL              ---                 2,560              10,200

   (1) CRITERIA VARIABLE; TOXICITY IS DEPENDENT ON HARDNESS
   (2) VALUES WITHIN ( ) ARE FOR HEXAVALENT CHROMIUM, OTHER VALUES ARE FOR TRIVALENT.

_____________________________________________________________________________________

THESE CRITERIA ARE USED TO ENSURE THAT THE SURROUNDING WATER QUALITY IS NOT ADVERSELY IMPACTED DURING OR
AFTER THE IMPLEMENTATION OF THE REMEDIAL ACTION.  EFFORTS TO MINIMIZE ANY POTENTIAL THREAT OF RELEASE OR
IMPACT TO THE SURROUNDING WATER QUALITY WOULD BE INCORPORATED AS PART OF THE REMEDIAL DESIGN PROCESS. 
FOR EXAMPLE, USE OF SEDIMENTATION BASINS AND EROSION CONTROL FABRIC ARE TWO POSSIBLE TECHNIQUES TO
PREVENT A SURFACE WATER QUALITY IMPACT FROM OCCURRING.

AS STATED PREVIOUSLY, WITH THE EXCEPTION OF THE NO ACTION ALTERNATIVE, S-1, NO ALTERNATIVES WILL MEET ALL
THE APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL PUBLIC HEALTH AND ENVIRONMENTAL REQUIREMENTS. 
ALTERNATIVES S-2, S-3, S-4, S-5, S-6, S-7, S-8, S-9, S-11, S-12 AND S-13 WOULD CLOSELY APPROACH THE LEVEL
OF PROTECTION PROVIDED BY THE APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL PUBLIC HEALTH AND
ENVIRONMENTAL REQUIREMENTS.

ALTERNATIVE S-11, THE RECOMMENDED REMEDIAL ACTION, WOULD COMPLY WITH THE APPLICABLE OR RELEVANT AND
APPROPRIATE FEDERAL PUBLIC HEALTH AND ENVIRONMENTAL REQUIREMENTS.  BECAUSE NO PRACTICABLE ALTERNATIVE
EXISTS WHICH DOES NOT IMPACT THE WETLANDS, COMPLIANCE WITH THE MITIGATIVE MEASURES REQUIRED UNDER
SS404(B)(1) WILL BE REQUIRED DURING THE IMPLEMENTATION OF THIS ALTERNATIVE.

UNLIKE SOME ALTERNATIVES WHICH INCLUDE CONSOLIDATION OR REMOVAL AS PART OF THE REMEDIATION, ALTERNATIVE
S-11 SEEKS TO MEET THE WETLAND REQUIREMENTS BY LEAVING THE MAJORITY OF THE WASTE DEPOSITS IN-SITU. THIS
WOULD MINIMIZE THE EFFECTS OF SEDIMENTATION, EROSION AND THE NEED TO CONSTRUCT ACCESS AND EGRESS ROADS IN
AND AROUND THE WETLANDS. UNDER THE CONSOLIDATION/REMOVAL ALTERNATIVES THE MAJORITY OF THE WETLANDS AND
SURFACE WATERS WOULD EITHER BE DESTROYED OR ALTERED DURING THE IMPLEMENTATION OF THE ALTERNATIVE.  UNDER
ALTERNATIVE S-11 WASTE DEPOSITS FROM THE AREA SOUTH OF THE EAST AND WEST HIDE PILES WHICH WERE IN DIRECT
CONTACT WITH SURFACE WATER AND/OR WETLANDS WOULD CAREFULLY BE EXCAVATED, USING A DRAGLINE.  SUFFICIENT
QUANTITY OF MATERIAL WOULD BE REMOVED IN ORDER TO ALLOW LIMITED PLACEMENT OF CLEAN FILL MATERIAL TO FORM
A DIKE OR BERM BETWEEN THE SURFACE WATERS OR WETLANDS AND THE REMAINING WASTE DEPOSITS. THE AMOUNT OF
WASTE MATERIAL EXCAVATED WOULD BE IN EXCESS OF THE AMOUNT OF CLEAN FILL MATERIAL PLACED YIELDING A NET
POSITIVE INCREASE IN FLOOD STORAGE CAPACITY AND INCREASING THE AREA FOR THE AFFECTED WETLANDS TO
REESTABLISH ITSELF.  THE EXCAVATED MATERIAL WOULD BE LOCATED IN AN UPLAND AREA, ELIMINATING ANY FUTURE



IMPACTS. IN ADDITION, THE AGENCY SHALL ALSO ACT TO RESTORE AND PRESERVE THE NATURAL AND BENEFICIAL VALUES
OF THE WETLANDS.

AIR

WITH RESPECT TO AIR CONTAMINATION THERE ARE THREE ARARS ESTABLISHING CLEANUP LEVELS AT THE SITE.  FIRST,
AS NOTED UNDER THE SOILS ARARS SECTION, THEY ARE THE NAAQS REQUIREMENTS.  THESE STANDARDS WOULD BE
APPLICABLE FOR USE AT THIS SITE TO ENSURE THAT THE AMBIENT AIR QUALITY IS NOT DEGRADED AS A RESULT OF AIR
EMISSIONS FROM AN AIR TREATMENT SYSTEM.  LISTED BELOW ARE THE APPROPRIATE STANDARDS.

               APPLICABLE NATIONAL AIR QUALITY STANDARDS

                                                           SECONDARY
   POLLUTANT      AVERAGING TIME      PRIMARY STANDARD     STANDARD

   SULFUR DIOXIDE    ANNUAL              80 UG/M3             ----
                     24 HOURS           365 UG/M3             ----
                     3 HOURS              ----             1300 UG/M3

   TOTAL             ANNUAL               75 UG/M3            ----
   SUSPENDED         24 HOURS            260 UG/M3          150 UG/M3
   PARTICULATES

   CARBON            8 HOURS              10 UG/M3           SAME
   MONOXIDE          1 HOUR               40 UG/M3           SAME

   OZONE             1 HOUR              235 UG/M3           SAME

   NITROGEN          ANNUAL              100 UG/M3           SAME
   DIOXIDE

   LEAD              QUARTERLY           1.5 UG/M3           SAME.

THE IMPLEMENTATION OF AN AMBIENT MONITORING PLAN WILL BE REQUIRED TO DETERMINE THAT THE AMBIENT AIR
QUALITY OF THE SURROUNDING AREA IS NOT DEGRADED AS A RESULT OF THE IMPLEMENTATION OF AN AIR ALTERNATIVE.

SECOND, BECAUSE THE POTENTIAL EXISTS THAT SOME CARCINOGENIC VOLATILE ORGANIC COMPOUNDS MAY BE EMITTED IN
LOW LEVELS FROM THE EAST HIDE PILE THE USE OF THE UNIT RISK VALUES IS RELEVANT AND APPROPRIATE FOR THE
SITE.  THESE VALUES ARE SUMMARIZED BELOW.

         CHEMICAL                                  UNIT RISK

         BENZENE                                   8.0 X 10-6

         CHROMIUM                                  1.2 X 10-2

         DIOXIN                                    3.3 X 10-5

         NICKEL                                    3.0 X 10-4

         PHENOL                                      NA

         TOLUENE                                     NA.

THE THIRD ARAR TO BE CONSIDERED AS RELEVANT AND APPROPRIATE IS THE APPLICABLE STATE REQUIREMENT RELATIVE
TO THE CONTROL OF NUISANCE ODORS.  SIMILAR TO THE USE OF UNIT RISK VALUES IN THE PREVIOUS SECTION, USE OF
STATE STANDARDS ALSO FALLS INTO THE "TO BE CONSIDERED" CATEGORY AND TECHNICALLY IS NOT AN ARAR. THE
AGENCY HAS DECIDED, IN ACCORDANCE WITH PARTS 300.68(I)(4) AND (I)(5)(II) OF THE NCP, THAT THE
COMMONWEALTH'S "REGULATIONS FOR THE CONTROL OF AIR POLLUTION" (310 CMR 7.00) TO THE MANDATES OF THE CAA
AND MASSACHUSETTS GENERAL LAWS CHAPTER III, PARTS 142 B AND D, ARE RELEVANT AND APPROPRIATE TO THE EAST
HIDE PILE.  THERE ARE NO NUMERIC STANDARDS FOR THE CONTROL OF ODOR, ONLY THE REQUIREMENT THAT NUISANCE
ODORS ARE NOT PERMITTED TO EXIST, AND THAT EVERY REASONABLE APPROPRIATE CONTROL TECHNOLOGY BE USED TO
PREVENT THE RELEASE OF NUISANCE ODORS.  WHILE THE AGENCY CAN REGULATE THESE ODORS BASED ON THEIR ADVERSE
IMPACTS ON THE PUBLIC WELFARE AS DEFINED IN BOTH CERCLA AND CAA, THE AGENCY CONSIDERS 310 CMR 7.00, AND
SPECIFICALLY 310 CMR 7.09 RELEVANT AND APPROPRIATE SINCE IT FORMED THE LEGAL BASIS FOR THE PROTRACTED
LITIGATION INITIATED BY THE DEQE AND THE TOWN OF READING AGAINST THE SITE'S DEVELOPER. THIS LITIGATION
RESULTED IN AN ORDER ISSUED BY THE PRESIDING JUDGE PROHIBITING ANY EXCAVATION AT INDUSTRI-PLEX THAT COULD



RESULT IN THE RELEASE OF ODORS.  THE JUDGE PROHIBITED EXCAVATION RATHER THAN REQUIRING ODOR CONTROL
MEASURES DURING EXCAVATION BECAUSE AFTER EXPERIMENTS AND FIELD TESTS OF VARIOUS METHODS, NONE WERE FOUND
TO BE EFFECTIVE IN PREVENTING OR MINIMIZING THE RELEASE OF INTENSE  ODORS DURING EXCAVATION.  THE ODOR
PROBLEM CAUSED BY THE SITE IS SO LONG STANDING AND THE COMMUNITY OPPOSITION TO IT IS SO STRONG THAT IN
ADDITION TO HARMING THE PUBLIC WELFARE, THE INTENSE, OBNOXIOUS ODORS THAT WOULD NECESSARILY ATTEND
EXCAVATING THE PILE WOULD IN ALL LIKELIHOOD PROVOKE RENEWAL OF THE PREVIOUSLY MENTIONED LAWSUITS.

IT SHOULD ALSO BE NOTED THAT THE AGENCY, THE DEQE AND STAUFFER CHEMICAL COMPANY HAVE AGREED IN THEIR
ADMINISTRATIVE CONSENT ORDER TO TREAT ODORS AS HAZARDOUS SUBSTANCES PURSUANT DIRECTLY TO THE REQUIREMENTS
OF CERCLA.

WITH RESPECT TO ARARS TRIGGERED AS A RESULT OF THE IMPLEMENTATION OF A CLEANUP ACTIVITY, SS404(B)(1) AND
THE EXECUTIVE ORDER 11990 ON WETLANDS WOULD BE APPLICABLE.  THIS IS BECAUSE A SIGNIFICANT PORTION OF THE
EAST HIDE PILE IS PHYSICALLY LOCATED IN A WETLANDS.  THE IMPLEMENTATION AND RESTRICTIONS FOR THE AIR
ALTERNATIVES WOULD BE SIMILAR TO REQUIREMENTS UNDER THE SOILS ARARS.  AS PREVIOUSLY NOTED, THESE WETLANDS
REQUIREMENTS PROHIBIT IMPACTING A WETLANDS UNLESS NO OTHER PRACTICABLE ALTERNATIVE EXISTS.

THE EAST HIDE PILE IS UNSTABLE AND CONTINUES TO SLOUGH MATERIAL INTO THE WETLAND AND/OR SURFACE WATER AND
BECAUSE IT IS ESSENTIALLY BARREN OF VEGETATION ALLOWING TOXIC MATERIAL AND MATERIAL HIGH IN BIOLOGICAL
OXYGEN DEMAND (BOD) TO READILY ERODE INTO THE WETLAND AND/OR SURFACE WATER EVERY TIME IT RAINS OR SNOWS. 
ANY ACTION TAKEN TO ABATE THE CONTINUED SLOUGHING OF THE PILE INTO THE WETLANDS WOULD, BY ITS VERY
NATURE, IMPACT THE WETLANDS.  FOR REASONS PREVIOUSLY STATED IN THE SOILS SECTION, THERE EXISTS NO
PRACTICABLE ALTERNATIVE WHICH WOULD NOT IMPACT THE WETLANDS.  AS NOTED ABOVE, ANY DISTURBANCE OF THE HIDE
MATERIAL RELEASES A STRONG OBNOXIOUS ODOR.  AS A RESULT, THE TECHNIQUE OF UTILIZING A DRAGLINE TO
EXCAVATE THE WASTES FROM THE WETLANDS IS NOT APPROPRIATE.  BECAUSE THE SIDE SLOPES OF THE PILE ARE STEEP,
THEREBY ALLOWING CONTINUAL SLOUGHING, REMEDIAL ACTIONS TO STABILIZE THE SLOPES ARE REQUIRED.  THIS WILL
NECESSITATE IMPINGING ON THE WETLANDS.  THE FS ILLUSTRATED REMEDIAL ALTERNATIVES WHICH INVOLVED THE TOTAL
DRAINING AND FILLING OF THE WETLANDS IN ORDER TO ELIMINATE THE POTENTIAL FOR DIRECT CONTACT AND TO LOWER
THE LOCAL GROUNDWATER TABLE, THEREBY ASSISTING IN DEWATERING THE PILE.  THE AGENCY DISAGREES WITH THE
CONCLUSION THAT IT IS NECESSARY TO DEWATER THE WETLANDS IN ORDER TO REACH THE REMEDIAL OBJECTIVES
ESTABLISHED FOR THE SITE.  THE AGENCY BELIEVES THAT TECHNIQUES INVOLVING SHEET PILING AND MORE AGGRESSIVE
SLOPE STABILIZATION METHODS CAN SIGNIFICANTLY MINIMIZE THE IMPACTS TO THE WETLANDS.  THE RECOMMENDED
REMEDIAL ACTION FOR THE AIR ALTERNATIVE USES THE MODIFIED SLOPE STABILIZATION TECHNIQUES TO ADDRESS THIS
ISSUE.

GROUNDWATER

THE GROUNDWATER PROTECTION REQUIREMENTS UNDER 40 CFR PART 264 SUBPART F WOULD BE RELEVANT AND APPROPRIATE
TO THE GROUNDWATER PROBLEMS ASSOCIATED WITH THIS SITE.  SUBPART F REQUIRES THAT HAZARDOUS CONSTITUENTS IN
GROUNDWATER LEAVING THE SITE MUST NOT EXCEED THE BACKGROUND LEVEL OF THAT CONSTITUENT IN THE GROUNDWATER,
A MAXIMUM CONTAMINANT LEVEL (MCL) OR AN ALTERNATE CONCENTRATION LIMIT (ACL), SITE SPECIFIC LEVELS THAT
ARE DETERMINED TO BE PROTECTIVE OF THE PUBLIC HEALTH AND ENVIRONMENT.

FORTY CFR PART 141 AND PART 142 OF THE NATIONAL PRIMARY DRINKING WATER REGULATIONS ARE REGULATIONS WHICH
IMPLEMENT THE SAFE DRINKING WATER ACT (SDWA).  THE SDWA HAS PROMULGATED INTERIM MAXIMUM CONTAMINANT
LEVELS (MCLS) FOR A NUMBER OF METALS AND ALSO HAS PROPOSED MCLS AND/OR RECOMMENDED MAXIMUM CONTAMINANT
LEVELS (RMCLS) FOR SOME METALS AND SYNTHETIC ORGANIC CHEMICALS.  LISTED BELOW ARE THE RMCLS AND MCLS FOR
THE COMPOUNDS OF CONCERN:

   COMPOUND                RMCL(MG/L)             MCL(MG/L)

   ARSENIC                 0.05 PROPOSED          0.05 INTERIM PROM

   CHROMIUM                0.12 PROPOSED          0.05    "     "

   LEAD                    0.02 PROPOSED          0.05    "     "

   BENZENE                 ZERO PROMULGATED       0.005  PROPOSED

   TOLUENE                 2.0  PROPOSED          ---.

MCL'S ARE STANDARDS FOR PUBLIC WATER SYSTEMS BASED ON HEALTH, TECHNOLOGICAL AND ECONOMIC FEASIBILITY. 
RMCL'S ARE SUGGESTED LEVELS FOR DRINKING WATER BASED ENTIRELY ON HEALTH CONSIDERATIONS.  THE USE OF MCLS
AND RMCLS AS TARGET GROUNDWATER CLEANUP LEVELS IS CONSISTENT WITH THE RCRA REQUIREMENTS.  RESULTS FROM
THE GROUNDWATER SAMPLING INDICATE GROUNDWATER LEAVING THE SITE IS IN EXCESS OF THE ESTABLISHED MCLS AND
RMCLS.



IN ADDITION TO THE APPLICABLE REGULATION, THE AGENCY'S GROUND WATER PROTECTION STRATEGY (GWPS)
ESTABLISHES GUIDELINES FOR PROTECTION OF THE NATION'S GROUNDWATER.

THE STRATEGY CLASSIFIES ALL GROUNDWATER INTO THREE BASIC CATEGORIES. THE GROUNDWATER UNDERLYING THE SITE
WOULD BE CLASSIFIED AS A CLASS 2B AQUIFER.  THE CLASS 2B IS AN AQUIFER WHICH IS A POTENTIAL SOURCE OF
DRINKING WATER AND WATER HAVING OTHER BENEFICIAL USES. AS NOTED PREVIOUSLY, THE AQUIFER UNDERLYING THE
SITE FLOWS SOUTHERLY FEEDING THE PORTION OF THE ABERJONA RIVER AQUIFER WHICH SUPPLIED WELLS G AND H, TWO
OF THE CITY OF WOBURN'S MUNICIPAL DRINKING WATER WELLS.  AS NOTED ABOVE, THE GWPS ESTABLISHES GUIDELINES
FOR GROUNDWATER PROTECTION.  FOR A CLASS 2B AQUIFER, CLEANUP OF CONTAMINATION WILL USUALLY BE TO
BACKGROUND LEVELS OR DRINKING WATER STANDARDS, BUT ALTERNATIVE PROCEDURES MAY BE APPLIED FOR POTENTIAL
SOURCES OF DRINKING WATER OR WATER USED FOR AGRICULTURAL OR INDUSTRIAL PURPOSES.  EPA RECOGNIZES THAT IN
SOME CASES ALTERNATIVES TO GROUNDWATER CLEANUP AND RESTORATION MAY BE APPROPRIATE.  IN ADDITION THE GWPS
INDICATES THAT FOR GROUNDWATERS NOT USED AS CURRENT SOURCES OF DRINKING WATER, THE AGENCY WILL ALSO
CONSIDER REGULATORY CHANGES TO ALLOW VARIANCE IN CLEANUP THAT TAKE INTO ACCOUNT SUCH FACTORS AS THE
PROBABILITY OF EVENTUAL USE AS DRINKING WATER AND THE AVAILABILITY OF COST-EFFECTIVE METHODS TO ENSURE
ACCEPTABLE WATER QUALITY AT THE POINT OF USE.  OTHER FACTORS SUCH AS YIELD, ACCESSIBILITY, AND
ALTERNATIVE SOURCES WILL ALSO BE CONSIDERED.

ONCE THE GROUNDWATER HAS BEEN SUCCESSFULLY EXTRACTED FROM THE AQUIFER IT WOULD RECEIVE TREATMENT TO
REMOVE THE CONTAMINANTS PRIOR TO DISCHARGE.  THE EFFLUENT FROM THE TREATMENT SYSTEM WOULD NEED TO COMPLY
WITH ALL APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL PUBLIC HEALTH AND ENVIRONMENTAL REQUIREMENTS. 
TWO REGULATIONS ARE APPLICABLE TO THE TREATMENT AND DISCHARGE OF THE GROUNDWATER TO A SURFACE WATER. 
SECTION 303 OF THE CLEAN WATER ACT (CWA) REQUIRES THAT ANY DISCHARGE TO A SURFACE WATER BE SUBJECTED TO
THE FEDERALLY ENFORCEABLE MASSACHUSETTS WATER QUALITY STANDARDS.  IN THE ABSENCE OF A NUMERIC STANDARD
FOR A GIVEN SUBSTANCE IN THE WATER QUALITY STANDARDS, THE NATIONAL AMBIENT WATER QUALITY CRITERIA ARE
APPLIED. IN ADDITION SS402(A)(1) - 402(A)(3) OF CWA WHICH DEALS WITH THE NATIONAL POLLUTANT DISCHARGE
ELIMINATION SYSTEM (NPDES) WOULD BE RELEVANT AND APPROPRIATE FOR THE EFFLUENT OF THE TREATMENT SYSTEM.
THE NPDES PROGRAM ESTABLISHES LIMITS ON A PERMIT BY PERMIT BASIS, USING SECONDARY TREATMENT STANDARDS AS
A STARTING POINT. THE  PERMIT PROGRAM NOT ONLY REQUIRES THAT MINIMAL TREATMENT STANDARDS BE MET BUT THAT
WATER QUALITY STANDARDS (NOTED ABOVE) BE ATTAINED AS WELL.

AS NOTED IN THE AIR SECTION, THE EMISSION FROM THE AIR STRIPPING TOWER WOULD BE SUBJECT TO THE CLEAN AIR
ACT, BOTH IN TERMS OF THE NAAQS STANDARDS AND THE UNIT RISK GUIDELINES.

ONLY ALTERNATIVE GW-4 WOULD MEET THE APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL PUBLIC HEALTH AND
ENVIRONMENTAL REQUIREMENTS. BY CAPTURING THE LEADING EDGE OF THE PLUME THIS ALTERNATIVE WOULD ULTIMATELY
REDUCE THE LEVELS IN THE GROUNDWATER TO DRINKING WATER STANDARDS.  THE FS ESTIMATES THAT THIS ALTERNATIVE
WOULD REQUIRE IN EXCESS OF TEN YEARS TO ACCOMPLISH THIS GOAL. ALTERNATIVES GW-3, GW-2 AND GW-1 WOULD NOT
COMPLY WITH THE APPLICABLE REQUIREMENTS AS EACH WOULD ALLOW LEVELS TO REMAIN IN THE GROUNDWATER IN EXCESS
OF THE RCRA REQUIREMENTS.  THE TREATMENT SYSTEMS OUTLINED IN GW-2, GW-3 AND GW-4 ARE ALL CAPABLE OF
MEETING NPDES AND WATER QUALITY STANDARDS.  HOWEVER, PILOT STUDIES DURING THE REMEDIAL DESIGN WOULD BE
NECESSARY TO ENSURE THE EFFECTIVENESS OF THE TREATMENT SYSTEM TO REMOVE METALS TO THE LOW LEVELS NEEDED.

#RA
VII. RECOMMENDED ALTERNATIVES

CONSISTENT WITH 40 C.F.R. SS300.68(I), THE FOLLOWING ALTERNATIVES HAVE BEEN DETERMINED TO BE THE
COST-EFFECTIVE REMEDIAL ALTERNATIVES THAT EFFECTIVELY MITIGATE AND MINIMIZE THREATS TO AND PROVIDE
ADEQUATE PROTECTION OF PUBLIC HEALTH AND WELFARE AND THE ENVIRONMENT.

THIS SECTION SUMMARIZES THE RECOMMENDED REMEDIAL ACTIONS TO BE TAKEN TO ELIMINATE THE HAZARDOUS WASTE
IMPACTS TO THE CONTAMINATED SOILS, THE EAST HIDE PILE AND THE CONTAMINATED GROUNDWATER.

RECOMMENDED REMEDIAL ACTION FOR CONTAMINATED SOILS

ALTERNATIVE S-11 WAS SELECTED AS THE RECOMMENDED REMEDIAL ALTERNATIVE UNDER SS300.68(I) OF THE NCP.  THE
ALTERNATIVE WILL ELIMINATE THE POTENTIAL FOR DIRECT CONTACT WITH CONTAMINATED SOILS AT LEVELS ABOVE 300
PPM ARSENIC, 600 PPM LEAD, AND 1000 PPM CHROMIUM.  THESE LEVELS WERE ESTABLISHED IN THE ENDANGERMENT
ASSESSMENT (EA) AS BEING PROTECTIVE OF THE PUBLIC HEALTH AND WELFARE AND THE ENVIRONMENT.  SPECIFICALLY,
THE ALTERNATIVE WILL CAP CONTAMINATED SOILS WITH CLEAN MATERIALS TO A DEPTH SUFFICIENT TO MINIMIZE THE
EFFECTS OF THE FREEZE-THAW CYCLE AND THE POTENTIAL FOR EXPOSURE RESULTING FROM EROSION.  BASED ON
KNOWLEDGE AND EXPERIENCE GAINED IN OTHER CERCLA RESPONSES, MOST NOTABLY THE CAPPING OF ASBESTOS
LANDFILLS, THE AGENCY HAS DETERMINED THAT THIRTY INCHES OF CLEAN COVER MATERIAL OVER AN EXPOSED DEPOSIT
IS AN APPROPRIATE METHOD FOR ELIMINATING THE POTENTIAL FOR DIRECT CONTACT AND FUTURE EXPOSURE.  AS A
RESULT THE RECOMMENDED REMEDIAL ACTION WILL COVER THE EXPOSED DEPOSITS WITH THIRTY INCHES OF CLEAN FILL
MATERIAL.  IN AREAS WHERE THE WASTE IS ALREADY PARTIALLY PROTECTED BY CLEAN FILL MATERIAL, ONLY ENOUGH



ADDITIONAL COVER MATERIAL WILL BE PLACED TO PROVIDE FOR THE MINIMUM OF THIRTY INCHES OF PROTECTION. 
AREAS CONTAINING BUILDINGS, ROADWAYS AND PARKING LOTS WOULD NOT RECEIVE COVER MATERIAL, INSTEAD ALLOWING
THE STRUCTURES THEMSELVES TO ACT AS THE PROTECTIVE CAP.  IN ADDITION, THERE MAY BE SMALL AREAS ON-SITE
WHERE IT IS MORE ADVANTAGEOUS TO REMOVE WASTE MATERIAL THAN TO ATTEMPT TO ESTABLISH PROTECTION USING
COVER MATERIAL. THESE AREAS ARE LIKELY TO BE AROUND EXISTING STRUCTURES, I.E. THE GRASSED AREA BETWEEN A
BUILDING AND A PARKING LOT.  CLEARLY PLACEMENT OF AN ADDITIONAL THIRTY INCHES OF COVER MATERIAL AGAINST
AN EXISTING STRUCTURE MAY BE INAPPROPRIATE AND COULD RESULT IN SIGNIFICANT PROBLEMS.  IN THESE INSTANCES
THE WASTE MATERIAL MAY BE EXCAVATED FROM THE AREA TO AN APPROPRIATE DEPTH AND THE EXCAVATION BACKFILLED
WITH CLEAN MATERIAL. THE EXCAVATED MATERIAL WILL BE CONSOLIDATED ELSEWHERE ON-SITE WITH WASTES HAVING THE
SAME CHARACTERISTICS AS THE EXCAVATED MATERIAL.  ANOTHER ALTERNATIVE WOULD BE THE PLACEMENT OF A
PROTECTIVE LAYER SUCH AS ASPHALT TO CAP THE DEPOSIT.  IN ANY EVENT, THESE AREAS WILL BE FURTHER
IDENTIFIED AND SPECIFIC ACTIONS TO RESOLVE THE ISSUE WILL BE DEVELOPED DURING THE REMEDIAL DESIGN
PROCESS.

FOR AREAS WHERE WASTE DEPOSITS ARE IN DIRECT CONTACT WITH WETLANDS OR SURFACE WATERS, ONE OF TWO
ALTERNATIVES WILL BE USED TO ELIMINATE THE ADVERSE IMPACTS RESULTING FROM THE POTENTIAL FOR DIRECT
CONTACT.  FIRST, FOR AREAS INVOLVING WETLANDS OR THE POND WHERE THERE ARE NO HIDE MATERIALS, THE WASTES
WILL BE EXCAVATED USING A DRAGLINE.  USE OF A DRAGLINE WILL MINIMIZE THE ADVERSE IMPACTS TO THE WETLANDS
WHILE ALLOWING THE WASTES TO BE PHYSICALLY REMOVED FROM THE WATER.  FOR AREAS CONTAINING HIDE MATERIALS
WHICH HAVE THE POTENTIAL FOR ODOR RELEASE, THE DEPOSITS WILL BE COVERED IN-SITU, MINIMIZING TO THE EXTENT
PRACTICAL THE IMPACT ON THE WETLANDS.  FOR MAN-MADE DRAINAGE SWALES, CULVERTING MAY ALSO BE AN ACCEPTABLE
ALTERNATIVE TO THE DRAGLINE.

IRRESPECTIVE OF THE DEPTH BELOW GRADE, LOCATION OR THE PRESENCE OF AN EXISTING STRUCTURE, ANY AREAS
CONTAINING WASTES ABOVE THE ACTION LEVELS WILL RECEIVE INSTITUTIONAL CONTROLS.  THESE CONTROLS ARE
DESIGNED TO ENSURE THE LONG TERM EFFECTIVENESS OF THE REMEDIAL ACTION BY PREVENTING THE UNAUTHORIZED OR
INADVERTENT DISTURBANCE OF THE WASTE DEPOSITS.  THE NATURE AND SCOPE OF THE INSTITUTIONAL CONTROLS WILL
BE SIMILAR TO THOSE REQUIRED UNDER PART 264 SUBPART G OF RCRA.  SPECIFICALLY, SS264.117 POST CLOSURE CARE
AND USE OF PROPERTY, SS264.119 NOTICE TO LOCAL LAND AUTHORITY AND SS264.120 NOTICE IN DEED TO PROPERTY. 
IN ADDITION TO THESE REQUIREMENTS, THE AGENCY IS CURRENTLY INVESTIGATING THE POSSIBLE MODIFICATION OF THE
CITY OF WOBURN'S ZONING REGULATIONS TO FURTHER ASSIST IN THE CONTROL AND FUTURE USE OF THE AFFECTED
PROPERTIES.  THE AGENCY RECOGNIZES THAT THE REMEDIAL ACTION MAY NEED TO BE DISTURBED OR MODIFIED AT SOME
FUTURE POINT, GIVEN THE AMOUNT OF SITE DEVELOPMENT CURRENTLY EXISTING.  A PLAN OUTLINING THE CONDITIONS
UNDER WHICH THE REMEDIAL ACTION COULD BE DISTURBED WILL BE DEVELOPED AND APPROVED AS PART OF THE REMEDIAL
DESIGN PROCESS.

THE PRIMARY ADVANTAGE OF THIS ALTERNATIVE OVER PREVIOUS ALTERNATIVES, SPECIFICALLY S-4 IS THE LOWER
CAPITAL AND O&M COSTS RESULTING FROM THE DECREASED AREA REQUIRING REMEDIAL ACTION.  IN S-4 THE
ALTERNATIVE ENCOMPASSED ANY DEPOSIT ABOVE 100 PPM IRRESPECTIVE OF DEPTH BELOW GRADE.  IN ALTERNATIVE S-11
CLEAN UNCONTAMINATED FILL MATERIAL WILL BE PLACED IN SUFFICIENT QUANTITY TO ESTABLISH A THIRTY INCH
PROTECTIVE LAYER.  THIS EFFECTIVELY REDUCES THE AREA FROM SEVENTY ACRES UNDER S-4 TO FORTY THREE ACRES
UNDER S-11.  THE ALTERNATIVE WOULD CONTROL THE DIFFERENCE IN ACREAGE BY IMPLEMENTING INSTITUTIONAL
CONTROLS OVER THOSE AREAS NOT RECEIVING COVER MATERIAL.  THE APPROACH USED IN S-11 IS A SOUND AND LOGICAL
METHOD FOR ELIMINATING THE POTENTIAL FOR DIRECT CONTACT.  FIRST, THE ALTERNATIVE USES VALUES DETERMINED
TO BE PROTECTIVE OF THE PUBLIC HEALTH, WELFARE AND ENVIRONMENT, NOT AN ARBITRARILY SELECTED NUMBER. 
SECONDLY, THE ALTERNATIVE MINIMIZES UNNECESSARY DISRUPTION TO SURROUNDING AREAS BY COVERING ONLY THOSE
AREAS NECESSARY TO MINIMIZE THE EFFECTS OF THE FREEZE-THAW CYCLE AND EROSION.  FINALLY, THE USE OF
INSTITUTIONAL CONTROLS OVER THE ENTIRE CONTAMINATED AREA WILL ENSURE THE LONG TERM EFFECTIVENESS OF THE
REMEDIAL ACTION.

THIS ALTERNATIVE IS NOT WITHOUT ITS DISADVANTAGES.  THE PRIMARY ONE INVOLVES THE DEPENDENCE ON THE USE OF
INSTITUTIONAL CONTROLS NOT ONLY TO ENSURE THE LONG TERM EFFECTIVENESS OF THE ALTERNATIVE, BUT AS PART OF
THE ALTERNATIVE AS WELL.  AN ARGUMENT COULD BE RAISED THAT THE RELIANCE ON INSTITUTIONAL CONTROLS IS
INAPPROPRIATE AS AN EFFECTIVE MEANS TO CONTAIN THE WASTE DEPOSITS ON-SITE. THE AGENCY RECOGNIZES THAT USE
OF INSTITUTIONAL CONTROLS HAVE SOME DISADVANTAGES BUT THAT SITE CONDITIONS ARE SUCH THAT THE USE OF THEM
IS THE KEY TO IMPLEMENTING AN EFFECTIVE ENVIRONMENTAL SOLUTION TO THE SITE.  BECAUSE SITE DEVELOPMENT
OCCURRED AFTER THE DEPOSITION OF THE WASTES, MANY OF THE EXISTING STRUCTURES ARE BUILT ON TOP OF WASTE
DEPOSITS ABOVE THE ACTION LEVELS.  WHILE IT IS UNLIKELY THAT THESE DEPOSITS WILL BE EXPOSED TO THE PUBLIC
HEALTH OR ENVIRONMENT IN THE NEAR FUTURE, AT SOME POINT IN TIME THESE DEPOSITS COULD POSE A SIGNIFICANT
THREAT TO THE PUBLIC HEALTH AND ENVIRONMENT AS A RESULT OF THE STRUCTURE BEING REMOVED OR ALTERED IN SOME
FASHION.  IN ORDER TO PREVENT THIS FROM ARBITRARILY OCCURRING ONE OF TWO THINGS MUST HAPPEN. EITHER THE
DISTURBANCE OF THE WASTE IS CONTROLLED THROUGH INSTITUTIONAL CONTROLS OR THE MATERIAL MUST BE PHYSICALLY
REMOVED FROM ITS PRESENT LOCATION AND PLACED WHERE THE AGENCY CAN BE ASSURED IT IS NOT INADVERTENTLY
DISTURBED.  REMOVAL FROM ITS PRESENT LOCATION IS NOT JUSTIFIED, BASED ON RESULTS IN THE EA, THEREFORE
IN-SITU COVERING AND MONITORING ARE THE MOST APPROPRIATE REMEDIAL ACTION TO BE TAKEN.



IN THE EVENT THAT INSTITUTIONAL CONTROLS ARE NOT OBTAINABLE, THIS ALTERNATIVE WOULD HAVE TO BE
RECONSIDERED, LEAVING ALTERNATIVES S-7, S-8, S-9 AND S-13 AS THE MORE VIABLE ALTERNATIVES. SELECTION OF
ONE OF THESE ALTERNATIVES INSTEAD OF S-11 WOULD REQUIRE A SUBSEQUENT DECISION BY THE REGIONAL
ADMINISTRATOR.

ALTERNATIVE S-11 WAS DETERMINED TO BE THE MOST COST EFFECTIVE SOILS REMEDIATION ALTERNATIVE FOR THE SITE. 
AS STATED EARLIER, THE ALTERNATIVE EFFECTIVELY PREVENTS AND MINIMIZES THE THREATS TO, AND PROVIDES
ADEQUATE PROTECTION OF THE PUBLIC HEALTH AND WELFARE AND THE ENVIRONMENT.  WHILE FOUR ALTERNATIVES (S-1,
S-6, S-10 AND S12) HAD LOWER COSTS THAN S-11, THE DEGREE OF RELIABILITY WAS SUBSTANTIALLY LESS FOR EACH
OF THEM THAN THE RECOMMENDED REMEDIAL ACTION.  S-11 IS THE LOWEST COST ALTERNATIVE WHICH ELIMINATED THE
POTENTIAL FOR DIRECT CONTACT AND EFFECTIVELY MINIMIZED THE EFFECTS OF THE FREEZE-THAW CYCLE AND POTENTIAL
FOR EXPOSURE RESULTING FROM EROSION.  ALTERNATIVES HIGHER IN COSTS THAN S-11 INVOLVED ESTABLISHING AN
IMPERMEABLE CAP OR CONSOLIDATION OF THE WASTES.  WHILE THESE FEATURES ARE DESIRABLE THEY ARE CONSIDERABLY
MORE EXPENSIVE AND ARE NOT NECESSARY TO PROTECT THE PUBLIC HEALTH AND WELFARE AND THE ENVIRONMENT AT THIS
SITE.  SUMMARIZED BELOW ARE THE ALTERNATIVES EVALUATED AND THE REASONS WHY THEY WERE NOT SELECTED AS THE
RECOMMENDED REMEDIAL ACTION.

EVALUATION OF THE ALTERNATIVES REVEALS THAT THEY CAN BE BROKEN INTO FOUR CATEGORIES.

NO OR MINIMAL RESPONSE

   S-1,  NO ACTION ALTERNATIVE                                $848,000

   S-10, LIMITED EXCAVATION, FENCING, DEED RESTRICTIONS     $3,593,000

PERMEABLE COVERS

   S-4,  24" FILL, 6" TOPSOIL, VEGETATE, DEED RESTRICTIONS  $9,453,000

   S-6,  LIMITED EXCAVATION, 6" TOPSOIL, VEGETATE           $5,323,000

   S-11, 24" FILL, 6" TOPSOIL, VEGETATE,                    $6,543,000
         HIGHER ACTION LEVEL

   S-12, 6" TOPSOIL, VEGETATE,                              $4,253,000
         HIGHER ACTION LEVELS

IMPERMEABLE COVERS

   S-2,  24" CLAY, 6" TOPSOIL, VEGETATE, DEED              $23,923,000
         RESTRICTIONS

   S-3,  6" CLAY, 18 FILL, 6" TOPSOIL, VEGETATE,           $13,575,000
         DEED RESTRICTIONS

   S-5,  20 MIL SYNTHETIC MEMBRANE, 12" SAND,              $12,703,000
         12" FILL 6" TOPSOIL

CONSOLIDATION ACTIONS

   S-9,  CONSOLIDATE ON-SITE, CAP DEPOSITS                 $10,253,000
         WITH 20MIL SYNTHETIC LINER NO BACKFILL

   S-8,  CONSOLIDATE ON-SITE, CAP DEPOSITS                 $19,213,000
         WITH 20MIL LINER

   S-7,  RCRA ON-SITE LANDFILL                             $80,253,000

   S-13, REMOVAL & OFF-SITE DISPOSAL                      $209,680,000.

ALTERNATIVE S-1, THE NO ACTION ALTERNATIVE, AND S-10 LIMITED EXCAVATION, FENCING AND DEED RESTRICTION
ALTERNATIVE, WERE REJECTED AS INAPPROPRIATE REMEDIES FOR THE SITE.  BOTH THESE ALTERNATIVES WERE FOUND
NOT TO MEET THE REMEDIAL OBJECTIVES FOR THE SITE, NOR WOULD EITHER MEET OR EXCEED APPLICABLE OR RELEVANT
AND APPROPRIATE FEDERAL REQUIREMENTS.  THE RI DETERMINED THAT A SUBSTANTIAL AMOUNT OF WASTE DEPOSITS
ABOVE THE RECOMMENDED LEVELS WERE EXPOSED OR NEAR SURFACE.  AS A RESULT, A DIRECT CONTACT POTENTIAL
EXISTED.  THE S-1 ALTERNATIVE CLEARLY WOULD DO LITTLE TO MINIMIZE OR ELIMINATE THIS POTENTIAL.  THE S-10
ALTERNATIVE, WHILE TAKING POSITIVE STEPS TO MITIGATE THE SHORT TERM DIRECT CONTACT POTENTIAL BY



INSTALLING A FENCE AROUND THE EXPOSED DEPOSITS WOULD NOT PROVIDE FOR AN EFFECTIVE LONG TERM MEANS OF
PREVENTING ACCESS TO THE SITE AND THE EXPOSED DEPOSITS.

IN THE FIVE YEARS SINCE THE INITIAL INSTALLATION OF THE FENCE, THE AGENCY HAS MADE REPEATED ATTEMPTS TO
REPAIR DAMAGE TO THE FENCE RESULTING FROM VANDALISM.  IN THE INTERIM, UNAUTHORIZED ACCESS TO THE SITE
CONTINUES.  IMPLEMENTATION OF EITHER ALTERNATIVE WOULD PERMIT THE CONTINUED RELEASE OR THREAT OF RELEASE
OF HAZARDOUS SUBSTANCES TO THE ENVIRONMENT FROM THE WASTE DEPOSITS LOCATED ON SITE.

FOR CONTRASTING REASONS, S-7 AND S-13 WERE ELIMINATED AS THE RECOMMENDED REMEDIAL ACTION.  IMPLEMENTATION
OF THESE ALTERNATIVES WOULD PRODUCE SIGNIFICANT SHORT TERM ADVERSE IMPACTS TO THE SURROUNDING AREA.  IN
ORDER FOR THESE ALTERNATIVES TO BE COMPLETELY EFFECTIVE, ALL THE WASTE DEPOSITS WOULD NEED TO BE
EXCAVATED AND REDEPOSITED INTO A SECURE FACILITY.  THESE ALTERNATIVES WERE EVALUATED IN TERMS OF
EXCAVATING AND REMOVING WASTES FROM UNDEVELOPED PORTIONS OF THE PROPERTY.  AREAS CONTAINING BUILDINGS,
PARKING LOTS OR ROADWAYS WERE NOT INCLUDED AS PART OF THESE ALTERNATIVES.  THE PHYSICAL PROBLEMS AND
LOGISTICS ASSOCIATED WITH WASTE REMOVAL FROM UNDER THESE STRUCTURES IS COSTLY AND IMPRACTICAL.  ASSUMING
THAT THESE DEPOSITS ARE ALLOWED TO REMAIN IN PLACE, THE EFFECTIVENESS AND DRIVING FORCE BEHIND THESE
ALTERNATIVES IS SUBSTANTIALLY REDUCED.

IN ADDITION TO THE LOGISTICAL AND IMPLEMENTATION PROBLEMS NOTED ABOVE, THERE ARE SEVERAL SHORT FORM
ADVERSE IMPACTS ASSOCIATED WITH IMPLEMENTATION OF THESE ALTERNATIVES.  THE RI DETERMINED THAT
APPROXIMATELY FIFTEEN PERCENT OF THE SLUDGE DEPOSITS ARE CONTAINED WITHIN THE SATURATED ZONE.  IN
ADDITION, LOCAL SURFACE WATERS ARE FOUND IN CONTACT WITH THE WASTE DEPOSITS AT SEVERAL LOCATIONS. 
EXCAVATION OF THE DEPOSITS WILL TEND TO SUSPEND A PORTION OF THE WASTE MATERIAL IN THE GROUND AND SURFACE
WATERS.  WHILE ENGINEERING TECHNIQUES CAN BE IMPLEMENTED TO MINIMIZE THESE POTENTIAL IMPACTS, THE SHEER
VOLUME OF WASTES TO BE EXCAVATED IN ORDER TO SUCCESSFULLY IMPLEMENT THESE ALTERNATIVES MAKES THE
POTENTIAL FOR A SHORT TERM RELEASE VERY HIGH.

FURTHER, A SIGNIFICANT AMOUNT OF THE MATERIAL REQUIRING REMOVAL AS PART OF THESE ALTERNATIVES ARE THE
ANIMAL GLUE MANUFACTURING DEPOSITS.  PAST EXPERIENCE WITH THE PRIMARY DEVELOPER (MARK PHILLIP TRUST)
INDICATES THAT DISTURBANCE OF THESE DEPOSITS WILL CAUSE A SUBSTANTIAL RELEASE OF ODORS.  RELEASE OF THESE
ODORS WILL POSE A SIGNIFICANT ADVERSE IMPACT TO THE PUBLIC WELFARE SURROUNDING THE SITE.  AS A RESULT OF
THE ADVERSE IMPACT TO THE WELFARE AND THE STRONG PUBLIC RESISTANCE, THE REMOVAL OR REARRANGEMENT OF THE
HIDE DEPOSITS IS NOT FEASIBLE.

COSTS ASSOCIATED WITH S-7 AND S-13 ARE SUBSTANTIALLY HIGHER THAN THE NEXT MOST COSTLY ALTERNATIVE, S-8,
WHICH INVOLVES THE EXCAVATION AND ON-SITE CONSOLIDATION OF WASTE DEPOSITS, CAPPING THE CONSOLIDATED AREA
WITH A 20 MIL THICK SYNTHETIC MEMBRANE AND BACKFILLING THE EXCAVATED AREAS WITH CLEAN OFF-SITE FILL. S-8
COSTS APPROXIMATELY $24 MILLION.  S-7 COSTS $80 MILLION WHILE S-13, THE OFF-SITE DISPOSAL OPTION, WOULD
COST $209 MILLION.  BECAUSE S-8 WAS DETERMINED TO BE PROTECTIVE OF THE PUBLIC HEALTH, WELFARE AND
ENVIRONMENT AND MET THE REMEDIAL OBJECTIVES ESTABLISHED FOR THE SITE, IT WOULD BE CONSIDERED ACCEPTABLE
AS A REMEDIAL ACTION.  WHILE THE S-7 AND S-13 ALTERNATIVES ARE FOUND TO EXCEED THE SAME CRITERIA AS S-8,
THE ADDED COSTS WOULD NOT PRODUCE A SUBSTANTIALLY BETTER DEGREE OF PROTECTION THAN S-8.

THE REMAINING ALTERNATIVES BASICALLY CAN BE CLASSIFIED AS EITHER IN-SITU CONTAINMENT OR ON-SITE
CONSOLIDATION AND CONTAINMENT. THE IN-SITU CONTAINMENT GROUP CAN BE FURTHER DIVIDED INTO PERMEABLE AND
IMPERMEABLE COVERS.

EACH ALTERNATIVE EVALUATED WAS FOUND TO MEET OR EXCEED THE REMEDIAL RESPONSE CRITERIA FOR THE WASTES AT
THIS SITE. VARIATIONS BETWEEN ALTERNATIVES EVALUATED IN EACH SUBGROUP WERE DEPENDENT ON RESPONSE LEVEL
(ACTION LEVELS) AND DEGREE OF RELIABILITY.  THE LOWER THE RESPONSE LEVEL AND GREATER THE DEGREE OF
PROTECTION AND RELIABILITY, THE GREATER THE COSTS. BRIEFLY SUMMARIZED BELOW IS A COMPARISON OF THE
REMAINING ALTERNATIVES BY SUBGROUP.

PERMEABLE COVERS

THIS GROUP INCLUDES ALTERNATIVES S-4, S-6, S-11 AND S-12. COSTS RANGED FROM $4.25 MILLION FOR S-12 TO
S9.45 MILLION FOR S-4.  EACH ALTERNATIVE IN THIS SUBGROUP WAS FOUND TO MEET THE REMEDIAL RESPONSE
CRITERIA OF MINIMIZING OR ELIMINATING THE DIRECT CONTACT POTENTIAL.  EACH ALTERNATIVE WAS ALSO FOUND TO
MEET APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL REQUIREMENTS. HOWEVER, THERE WAS FOUND TO BE A WIDE
DISCREPANCY IN THE DEGREE OF RELIABILITY PROVIDED BY THE ALTERNATIVES IN THIS GROUP.

THE LOWEST COST ALTERNATIVE IN THIS GROUP, S-12, INVOLVED REMEDIAL ACTIONS ON AREAS FOUND TO BE ABOVE THE
ACTION LEVELS ESTABLISHED BY THE EA IN THE FEASIBILITY STUDY.  THIS ALTERNATIVE WAS REJECTED BECAUSE IT
WAS DETERMINED TO BE ONLY MARGINALLY PROTECTIVE OF THE PUBLIC HEALTH, WELFARE AND ENVIRONMENT. WHILE A
SIX-INCH TOPSOIL COVER WOULD MINIMIZE THE POTENTIAL FOR DIRECT CONTACT, IT IS TOO THIN OF A LAYER TO
PROVIDE ANY DEGREE OF RELIABILITY.  AS DISCUSSED PREVIOUSLY, THE PHENOMENON OF THE FREEZE-THAW CYCLE
PLAYS AN IMPORTANT ROLE IN THE DETERMINATION OF THE ADEQUACY OF THE COVER.  ANY MATERIAL CONTAINED WITHIN



THE FROST ZONE IS SUSCEPTIBLE TO BEING FORCED TO THE SURFACE BY THE FREEZE-THAW CYCLE.  GIVEN THE
SUBSTANTIAL REWORKING OF THE SITE, HIGH GROUNDWATER TABLE AND THE HETEROGENEOUS NATURE OF THE WASTE
DEPOSITS, THE POTENTIAL FOR THIS COVER TO FAIL FROM THE FREEZE-THAW EFFECT IS A DISTINCT POSSIBILITY. 
ROOTS OF WEEDS, BUSHES AND TREES MAY PENETRATE THROUGH THE COVER TO THE WASTE AND EXPOSE IT.  IN
ADDITION, EROSION AND UNAUTHORIZED SITE ACTIVITIES, SUCH AS ALL-TERRAIN VEHICLES OR MOTORCYCLES, WILL
QUICKLY PENETRATE THE EFFECTIVENESS OF THIS COVER.  THESE WEAKNESSES IN THE RELIABILITY OF THIS
ALTERNATIVE COULD BE MINIMIZED BY AN AGGRESSIVE OPERATION AND MAINTENANCE PROGRAM AS WELL AS INCREASED
FREQUENCY OF MONITORING, BUT GIVEN THAT THIS REMEDIAL ACTION MUST LAST INDEFINITELY, THIS AGGRESSIVE
APPROACH COULD PROVE UNRELIABLE.

ALTERNATIVE S-6 IS VERY SIMILAR TO S-12 EXCEPT THE AREA REQUIRING REMEDIAL ACTION IS INCREASED AS THE
RESULT OF A LOWER RESPONSE LEVEL (100 PPM VERSUS 300 PPM AS, 600 PPM PB, 1000 PPM CR).  THIS LOWER ACTION
LEVEL IS A SOMEWHAT ARBITRARY LEVEL SELECTED BY THE RESPONSIBLE PARTY.  STAUFFER CHEMICAL COMPANY
SELECTED 100 PPM BASED ON A LITERATURE REVIEW OF AMBIENT CONCENTRATIONS OF METALS FOUND IN SOILS, A
REASONABLE DETECTION LEVEL GIVEN THE PROPOSED ANALYTICAL EQUIPMENT AND AS A RESULT OF ESTABLISHING A
CORRELATION BETWEEN AN ANALYTICAL NUMBER AND A VISUAL OBSERVATION IN THE FIELD.  STAUFFER DEMONSTRATED
THAT FOR THE SITE THERE WAS A GOOD CORRELATION BETWEEN VISUAL OBSERVATIONS OF POTENTIAL WASTE DEPOSITS
AND VALUES OF METALS ABOVE 100 PPM.  THIS CORRELATION IS POTENTIALLY VERY IMPORTANT BECAUSE VISUAL
DETECTION OF AREAS REQUIRING REMEDIAL ACTION WITH OCCASIONAL SPOT CHECKING USING ANALYTICAL METHODS IS
MUCH QUICKER AND LESS EXPENSIVE THAN DETERMINATION OF THE LIMITS OF REMEDIAL ACTIONS SOLELY THROUGH THE
USE OF ANALYTICAL EQUIPMENT.  AS A RESULT, THE FS EVALUATES MOST OF THE ALTERNATIVES BASED ON THIS LOWER
NUMBER.  ALTERNATIVES S-12 AND S-11 ARE THE EXCEPTION IN THAT THEY USE NUMBERS OBTAINED FROM THE EA.

THE USE OF ALTERNATIVE S-6 WAS REJECTED FOR THE SAME REASONS DISCUSSED IN THE EVALUATION OF ALTERNATIVE
S-12.

ALTERNATIVE S-11 ATTEMPTS TO OVERCOME THE DEFICIENCIES FOUND IN S-6 AND S-12 BY INCREASING THE THICKNESS
OF THE COVER MATERIAL TO THIRTY INCHES.  UNDER THIS ALTERNATIVE THE SITE WOULD RECEIVE A SITE PREPARATION
SIMILAR TO PREVIOUS ALTERNATIVES.  PLACEMENT OF THE COVER MATERIAL WOULD COMMENCE WITH EIGHTEEN INCHES OF
PERMEABLE BANK RUN GRAVEL.  AN ADDITIONAL SIX INCHES OF FINE SIEVED SAND IS PLACED ON TOP OF THE EIGHTEEN
INCHES, FOLLOWED BY A SIX-INCH TOPSOIL COVER UPON WHICH IS ESTABLISHED A VEGETATIVE COVER.

IMPLEMENTATION OF THIS COVER WILL PLACE THE WASTE DEPOSITS BELOW THE MEAN FROST LEVEL FOR THIS PART OF
THE REGION.  THE APPLICATION OF THIS TYPE OF COVER HAS BEEN DEEMED APPROPRIATE FOR ASBESTOS LANDFILLS IN
SOUTHERN NEW HAMPSHIRE.  THE ALTERNATIVE IS FOUND TO BE PROTECTIVE OF THE PUBLIC HEALTH, WELFARE AND THE
ENVIRONMENT BY MINIMIZING THE DIRECT CONTACT POTENTIAL.  THE COVER IS DESIGNED FOR A FIFTY TO ONE HUNDRED
YEAR DESIGN LIFE.  THE COVER WILL MINIMIZE THE FREEZE-THAW CYCLE, ELIMINATE ROOT PENETRATION BY PLACEMENT
OF THE WASTE BELOW THE TYPICAL DEPTH OF ROOT PENETRATION (12 INCHES).  IN ADDITION, EROSION CONTROL OF
THE COVER CAN BE MAINTAINED AT REGULAR INTERVALS WITHOUT THE POTENTIAL FOR ACCIDENTAL EXPOSURE.

ALTERNATIVE S-11 IS APPROXIMATELY $2.2 MILLION MORE EXPENSIVE THAN S-12.  THE MAJORITY OF THIS ADDITIONAL
INCREASE IN COST IS DIRECTLY RELATED TO THE ADDITIONAL FILL MATERIAL REQUIRED.  THE GREATER DEGREE OF
RELIABILITY AND PROTECTION RESULTING FROM S-11 MORE THAN OFFSETS THE INCREASED COSTS.

ALTERNATIVE S-4 IS SIMILAR TO S-11, EXCEPT THAT IT USES THE LOWER ACTION LEVELS.  IMPLEMENTATION OF
ALTERNATIVE S-4 WILL PROVIDE A SLIGHTLY GREATER DEGREE OF PROTECTION THAN S-11, EXCEPT THE ALTERNATIVE
WILL COST AN ADDITIONAL $2.9 MILLION WITHOUT PROVIDING A SUBSTANTIALLY GREATER DEGREE OF PROTECTION.

IMPERMEABLE COVERS

ALTERNATIVES S-5, S-3, AND S-2 ARE ALTERNATIVES WHICH PROVIDE A DEGREE OF IMPERMEABILITY.  EACH OF THESE
ALTERNATIVES EXCEED THE RESPONSE OBJECTIVES ESTABLISHED FOR THE SITE.  IN ADDITION TO ELIMINATING THE
DIRECT CONTACT POTENTIAL, THESE ALTERNATIVES PREVENT PRECIPITATION FROM LEACHING MATERIALS FROM THE
DEPOSITS AND INTO THE ENVIRONMENT.  THE NEED FOR AN IMPERMEABLE BARRIER IS NOT REQUIRED FOR THIS SITE. 
AS NOTED IN PREVIOUS SECTIONS, THE RI DETERMINED THAT WASTE DEPOSITS CONTAINING METALS WERE NOT
SIGNIFICANTLY IMPACTING THE GROUND OR SURFACE WATERS.  A SERIES OF EP TOXICITY TESTING FURTHER SUPPORTED
THIS CONCLUSION. AS A RESULT, THE INSTALLATION OF AN IMPERMEABLE BARRIER WHILE FURTHER MINIMIZING ANY
LEACHING POTENTIAL IS UNWARRANTED.

THE FS EVALUATED THREE ALTERNATIVES WHICH PROVIDE A GREATER DEGREE OF IMPERMEABILITY.  OF THESE THREE,
TWO USE A NATURAL MATERIAL, A BENTONITE SOIL MIXTURE, AND THE REMAINING ALTERNATIVE USES A SYNTHETIC
MEMBRANE TO ACHIEVE ITS OBJECTIVE. IN SPITE OF THE INCREASED COSTS, THE INCREASE IN ENVIRONMENTAL AND
PUBLIC HEALTH PROTECTION IS MINIMAL.  THERE ARE SEVERAL REASONS FOR THIS, EACH COMMON TO THE THREE
ALTERNATIVES.  THE PRIMARY PURPOSE OF AN IMPERMEABLE BARRIER IS TO ELIMINATE INFILTRATION THROUGH A WASTE
DEPOSIT.  AT THIS PARTICULAR SITE A THIRD OF THE AREA CONTAINS STRUCTURES (BUILDINGS, PARKING LOTS AND
ROADWAYS) AROUND WHICH IT WOULD BE IMPRACTICAL TO ESTABLISH AND MAINTAIN A SEAL.  THEREFORE,
IMPLEMENTATION OF THESE ALTERNATIVES WOULD BE JEOPARDIZED BY THE MANY GAPS IN THE BARRIER.  THE



EFFECTIVENESS OF AN IMPERMEABLE COVER IS BASED ON THE ASSUMPTION THAT THE WASTES COVERED WOULD REMAIN
ABOVE THE SATURATED ZONE AND AS A RESULT CONTINUED LEACHING WOULD BE ELIMINATED.  SITE CONDITIONS ARE
SUCH THAT APPROXIMATELY FIFTEEN PERCENT OF THE DEPOSITS ARE CONTAINED IN THE SATURATED ZONE.

ALTERNATIVE S-5 USES A 20 MIL THICK PVC SYNTHETIC MEMBRANE TO MAINTAIN IMPERMEABILITY.  THIS MEMBRANE IS
BEDDED BETWEEN TWO SIX INCH THICK ZONES OF SAND.  TWELVE INCHES OF COMMON BORROW MATERIAL WOULD BE PLACED
OVER THE SAND FOLLOWED BY A SIX-INCH TOPSOIL COVER WITH VEGETATION ESTABLISHED TO CONTROL EROSION. THIS
ALTERNATIVE WAS FOUND TO BE PROTECTIVE OF THE PUBLIC HEALTH, WELFARE AND ENVIRONMENT.  THE ALTERNATIVE
WAS REJECTED BASED ON INCREASED COST WITHOUT A SUBSTANTIAL INCREASE IN PROTECTION OR RELIABILITY.  IN
ADDITION, THE USE OF A 20 MIL THICK LINER RAISES CONCERNS ABOUT IMPLEMENTABILITY AND LONG TERM
USEFULNESS.  CURRENT AGENCY GUIDANCE WOULD REQUIRE A THICKER MEMBRANE TO RESIST CONSTRUCTION HAZARDS AND
INCREASE ITS RESISTANCE TO FAILURE.

ALTERNATIVE S-3 USES A SIX-INCH THICK LAYER OF A BENTONITE SOIL MIXTURE TO MAINTAIN AN IMPERMEABLE COVER. 
THE IMPERMEABILITY WOULD BE PROTECTED BY THE PLACEMENT OF AN ADDITIONAL 24 INCHES OF COVER MATERIALS. 
WHILE THIS ALTERNATIVE WAS REJECTED FOR THE SAME REASONS AS S-5, THE USE OF ONLY SIX INCHES OF A
BENTONITE SOIL MIXTURE RAISES SOME CONCERNS ABOUT THE ABILITY OF THE ALTERNATIVE TO EFFECTIVELY MEET ITS
GOALS.  THE USE OF A BENTONITE SOIL MIXTURE, MIXED ON-SITE, RAISES ISSUES RELATIVE TO THE ABILITY OF THE
MIXTURE TO MAINTAIN ITS STATED PERMEABILITY. CHANGES IN MIXTURES, MOISTURE CONTENT, RAW MATERIALS OR SITE
CONDITIONS CAN PRODUCE AREAS WHERE THERE MAY BE LENSES OF LESS IMPERMEABLE MATERIAL THAN REQUIRED.  THIS
POTENTIAL IS MINIMIZED BY INCREASING THE THICKNESS OF THE IMPERMEABLE LAYER. INCREASING THE THICKNESS OF
THE LAYER ALSO COMPENSATES FOR VARIATIONS IN APPLICATION THICKNESS AND CRACKING RESULTING FROM SHRINKING
AND SWELLING OF THE CLAY AS THE MOISTURE CONTENT CHANGES.

ALTERNATIVE S-2 ATTEMPTS TO MINIMIZE THE PROBLEM ASSOCIATED WITH S-3, HOWEVER COSTS INCREASED FROM $13.6
MILLION FOR S-3 TO $24.9 MILLION FOR S-2.  THIS ALTERNATIVE WAS REJECTED BECAUSE THE $24.9 MILLION COST
WHEN COMPARED TO THE $6.5 MILLION COST OF AN ALTERNATIVE DEEMED TO MEET THE REMEDIAL OBJECTIVES IS
UNWARRANTED.  IMPLEMENTATION OF THIS ALTERNATIVE WOULD HAVE REQUIRED SOME MODIFICATION (WITH AN
ASSOCIATED COST INCREASE) AS PART OF THE REMEDIAL DESIGN.  THE MODIFICATION WOULD BE THE ADDITION OF FILL
MATERIAL BETWEEN THE SIX INCH TOPSOIL COVER AND THE TWENTY-FOUR INCH CLAY LAYER.  THIS ADDITIONAL SOIL
WOULD BE REQUIRED TO PROTECT THE IMPERMEABLE LAYER FROM THE EFFECTS OF EVAPOTRANSPIRATION AND PENETRATION
BY THE ROOT STRUCTURE.

CONSOLIDATION ACTIONS

THE TWO REMAINING ALTERNATIVES, S-9 AND S-8, INVOLVE THE USE OF ON-SITE CONSOLIDATION WITH SUBSEQUENT
COVERING OF THE CONSOLIDATED DEPOSIT.  THE ALTERNATIVES ARE THE SAME EXCEPT THAT ALTERNATIVE S-9 DOES NOT
REQUIRE THE EXCAVATED AREAS TO BE BACKFILLED WITH CLEAN MATERIAL, WHILE S-8 DOES.

IN EACH ALTERNATIVE THE ELIMINATION OF THE POTENTIAL FOR DIRECT CONTACT IS ACCOMPANIED BY A REDUCTION IN
THE PHYSICAL AREA REQUIRING REMEDIAL ACTION.  UNDER THESE ALTERNATIVES, WASTE DEPOSITS ARE EXCAVATED FROM
VARIOUS PORTIONS OF THE SITE AND USED TO RECONTOUR AND CONSOLIDATE DEPOSITS ONTO A FIFTEEN ACRE PARCEL
ALREADY CONTAINING WASTE DEPOSITS.  THESE ALTERNATIVES HAVE THE ADVANTAGE OF MINIMIZING THE AREA
REQUIRING DEED RESTRICTION, OPERATION AND MAINTENANCE AND MONITORING.  THIS WOULD "FREE UP" LAND FOR
FUTURE DEVELOPMENT.  CONSOLIDATION OPTIONS ARE ATTRACTIVE ALTERNATIVES WHEN THERE IS A SUBSTANTIAL
REDUCTION IN AREA REQUIRING ADDITIONAL CONTROLS.  SITE CONDITIONS, HOWEVER, DO NOT LEND THEMSELVES TO
THIS ATTRACTIVE FEATURE.  AS NOTED PREVIOUSLY, THE SITE CONTAINS A NUMBER OF STRUCTURES, WHICH INDICATED
THAT WASTE MATERIAL SHOULD REMAIN IN-SITU.  AS A RESULT, WHILE REDUCING THE AREAS WHICH REQUIRED ONGOING
O&M AND MONITORING, THIS ALTERNATIVE WOULD LEAVE BEHIND A NUMBER OF DISCRETE SATELLITE DEPOSITS UNDER THE
STRUCTURES WHICH WOULD STILL REQUIRE INSTITUTIONAL CONTROLS AND MONITORING. THIS FACT DESTROYS THE
PRIMARY FEATURE OF THE CONSOLIDATION OPTION.  IN ADDITION, ONCE THE MATERIAL IS EXCAVATED, IT IS
TYPICALLY DEPOSITED INTO SOME SORT OF ENGINEERED STRUCTURE, SUCH AS A RCRA LANDFILL.  BY PLACING THE
MATERIAL INTO A RCRA LANDFILL THE WASTE CAN BE CAREFULLY CONTROLLED TO ELIMINATE THE POTENTIAL FOR FUTURE
RELEASE.  UNDER THIS ALTERNATIVE THE WASTE DOES NOT RECEIVE FULL BENEFITS OF THE CONSOLIDATION OPTION,
SUCH AS A BOTTOM LINER OR LEACHATE COLLECTION SYSTEM.

SITE CONDITIONS AND THE LEVEL OF PROTECTION REQUIRED AT THE SITE DOES NOT WARRANT THE INCREASED COSTS FOR
ONLY A SMALL INCREASE IN PROTECTION ASSOCIATED WITH THESE ALTERNATIVES. THE PRIMARY ADVANTAGE GAINED FROM
THIS GROUP OF ALTERNATIVES IS MINIMIZING THE AREA REQUIRING DEED RESTRICTIONS AND FREEING UP LAND FOR
ADDITIONAL DEVELOPMENT.  IN ADDITION TO THESE CONCERNS, ALTERNATIVE S-9 DOES NOT REQUIRE BACKFILLING OF
THE EXCAVATED AREAS.  WHILE THIS SUBSTANTIALLY REDUCES THE COSTS ($10.25 MILLION VERSUS S19.21 MILLION),
IT ALLOWS THE SITE TO REMAIN IN AN UNACCEPTABLE CONDITION.  AREA REQUIRING EXCAVATION MAY REACH DEPTHS IN
EXCESS OF FIFTEEN FEET BELOW GRADE.  THESE AREAS WOULD QUICKLY FILL UP WITH PRECIPITATION AND
GROUNDWATER, THEREBY CREATING AN ATTRACTIVE NUISANCE.

OPERATION AND MAINTENANCE COSTS FOR THE SOILS ALTERNATIVES ARE FOUND ON TABLES 42 AND 43, AND THE
CAPITAL, OPERATION AND MAINTENANCE AND PRESENT WORTH COSTS ARE SUMMARIZED ON TABLE 52.



RECOMMENDED REMEDIAL ACTION FOR AIR

LISTED BELOW ARE THE SIX ALTERNATIVES EVALUATED IN DETAIL FOR REMEDIATING THE PROBLEMS POSED BY THE EAST
HIDE PILE.  PRESENT WORTH COSTS FOR EACH ALTERNATIVE ALSO PROVIDED.

                                                     PRESENT WORTH
           ALTERNATIVE                                   COSTS

   A-1  NO ACTION (MONITORING ONLY)                     $171,000

   A-2  DEWATER THE WETLANDS, STABILIZE
        SLOPE, COVER WITH 20 MIL SYNTHETIC            $2,030,000
        MEMBRANE, VEGETATE, DEED RESTRICTIONS

   A-3  DEWATER THE WETLANDS, STABILIZE
        SLOPE, INSTALL GAS
        COLLECTION/BLOWER SYSTEM, COVER               $2,799,300
        WITH 20 MIL SYNTHETIC MEMBRANE,
        VEGETATE, ACTIVATED CARBON TREATMENT,
        DEED RESTRICTIONS

   A-4  DEWATER THE WETLANDS, STABILIZE SLOPE,
        INSTALL GAS COLLECTION/BLOWER SYSTEM,
        COVER WITH 20 MIL SYNTHETIC MEMBRANE,         $3,109,000
        VEGETATE, THERMAL OXIDATION TREATMENT,
        DEED RESTRICTIONS

   A-5  EXCAVATE AND REMOVE EAST HIDE PILE,
        DISPOSE OF IN ON-SITE RCRA LANDFILL          $15,510,000
        WITH GAS TREATMENT SYSTEMS AS IN
        A-3 OR A-4

   A-6  EXCAVATE AND REMOVE EAST HIDE PILE,          $35,860,000
        DISPOSE OF AT OFF-SITE RCRA LANDFILL.

A MODIFIED VERSION OF ALTERNATIVE A-3 OR A-4 WILL BE SELECTED AS THE MOST COST EFFECTIVE REMEDIAL ACTION
THAT MITIGATES THE THREATS TO, AND PROVIDES ADEQUATE PROTECTION OF PUBLIC HEALTH AND WELFARE AND THE
ENVIRONMENT.  THESE TWO ALTERNATIVES OFFER EQUIVALENT DEGREES OF PROTECTION AND RELIABILITY.  THE FINAL
SOLUTION OF AN ALTERNATIVE THAT WILL MITIGATE THE ODOR IMPACTS WILL BE MADE BY THE REGIONAL ADMINISTRATOR
IN A SUPPLEMENTAL DECISION DOCUMENT.  THIS DECISION WILL CONSIDER RESULTS OF A MONITORING STUDY CONDUCTED
SUBSEQUENT TO INSTALLATION OF THE IMPERMEABLE BARRIER AND GAS COLLECTION SYSTEM.  FINAL SELECTION OF GAS
TREATMENT OFFERED BY ALTERNATIVES A-3 OR A-4 WILL BE MADE AFTER EVALUATION OF GAS EMISSION RATES FROM THE
PILE ONCE THE IMPERMEABLE BARRIER IS IN PLACE AND THE PILE HAS HAD TIME TO STABILIZE.  THE FS INDICATED
THAT THE PILES WOULD REACH EQUILIBRIUM IN APPROXIMATELY SEVEN WEEKS.  THE AGENCY WILL ASSESS DEGREE OF
PILE EQUILIBRIUM AFTER MONITORING PILE GAS GENERATION.  THE AGENCY WILL DESIGN AND IMPLEMENT A MONITORING
PLAN CAPABLE OF MEASURING THE RATE OF PILE STABILIZATION BY OBSERVING GAS FLOW RATE AND GAS
CONCENTRATION.  THE MONITORING SHALL CONTINUE UNTIL THE AGENCY CAN ADEQUATELY DETERMINE WHICH GAS
TREATMENT ALTERNATIVE WILL BE THE MOST EFFICIENT AND COST EFFECTIVE AND PROVIDE A LONG TERM ODOR EMISSION
REMEDY.  DURING THE MONITORING PROGRAM A TEMPORARY TREATMENT SYSTEM SHALL BE INSTALLED TO MINIMIZE OR
ELIMINATE THE POTENTIAL RELEASE OF OBNOXIOUS ODORS.  PRIOR TO A FINAL DECISION THE AGENCY SHALL MAKE
AVAILABLE THE DATA AND RATIONALE FOR THE GAS TREATMENT OPTION SELECTION AND AN EXPLANATION SUPPORTING THE
AGENCY'S DECISION.

A MAJOR ENGINEERING CONCERN DURING DESIGN AND IMPLEMENTATION OF ALTERNATIVE A-2 OR A-3 IS PRESERVATION OF
THE ENVIRONMENTAL INTEGRITY OF A SHALLOW POND AND ASSOCIATED WETLANDS.  THE WETLANDS ARE APPROXIMATELY
FOUR ACRES IN AREA AND ARE LOCATED BETWEEN THE EAST AND WEST HIDE PILES.  EITHER ALTERNATIVE AS
ILLUSTRATED IN THE FS REQUIRES THAT THESE WETLANDS AND POND BE FILLED AND A DRAINAGE SYSTEM INSTALLED TO
DEWATER THE POND, WETLANDS AND THE LOCAL GROUNDWATER.  THE DESTROYED POND WOULD BE FILLED AND PROVIDE
MORE AREA TO ESTABLISH THREE TO ONE SIDE SLOPES ON THE EAST AND WEST PILES.  A PRIMARY REASON FOR
DRAINING THE POND AND WETLAND IS TO LOWER THE LOCAL GROUNDWATER TABLE TO LOWER THE GROUNDWATER MOUND
WITHIN THE HIDE PILES. THE FS CONCLUDED THAT FLUCTUATION OF THE GROUNDWATER MOUND COMPLICATED GAS
TREATMENT PROCESS OPERATION.  THE FS ALSO CONCLUDED THAT THE GREATEST REDUCTION OF THE GROUNDWATER MOUND
WOULD BE ACCOMPLISHED BY DEWATERING AND LOWERING OF THE GROUNDWATER TABLE.  IT CONCLUDED THAT
INSTALLATION OF A SYNTHETIC MEMBRANE TO CAP THE PILE WOULD NOT EFFECTIVELY RESULT IN A SIGNIFICANT MOUND
REDUCTION AND DESTRUCTION OF THE POND AND WETLANDS NEEDED TO BE PART OF SUCCESSFUL IMPLEMENTATION OF THE
RECOMMENDED REMEDIAL ALTERNATIVE.



THE AGENCY DISAGREES WITH THE CONCLUSION FOR THE NEED TO DEWATER THE POND AND ITS ASSOCIATED WETLANDS. 
EXECUTIVE ORDER 11990 CONCERNING WETLANDS PROHIBITS THE ELIMINATION OF WETLANDS EXCEPT IN SPECIFIC AND
LIMITED CIRCUMSTANCES.  THE AGENCY, THROUGH THIS EXECUTIVE ORDER AND SS404 OF THE CLEAN WATER ACT
RECOGNIZES THE VALUE AND IMPORTANCE OF WETLANDS AND THE NEED TO PROTECT THEM FROM DESTRUCTION.  IT IS THE
AGENCY OPINION THAT THE CIRCUMSTANCES AND DATA CONCERNING THE WETLANDS AND HIDE PILES DO NOT SUPPORT THE
NEED FOR WETLANDS ELIMINATION.  THE AGENCY AGREES THAT THE APPROACH OUTLINED IN ALTERNATIVES A-2, AND A-4
WOULD ENSURE MAXIMUM DEWATERING OF THE PILES.  IN ADDITION, THE AGENCY AGREES THAT THE PROPOSED
DEWATERING WOULD ENHANCE REMEDIAL ACTION RELIABILITY AS WELL.  HOWEVER, THE AGENCY BELIEVES THAT OTHER
TECHNIQUES EMPLOYING COMMON ENGINEERING PRACTICES THAT WILL PROVIDE ADEQUATE PROTECTION, MEET THE ODOR
CONTROL NEEDS, AND PROVIDE PROTECTION OF WELFARE WILL NOT SUBSTANTIALLY IMPACT THE WETLANDS.  THE AGENCY
WILL MODIFY THE FS RECOMMENDED ALTERNATIVES DURING THE REMEDIAL DESIGN PROCESS TO BALANCE THE NEED TO
ELIMINATE ODORS AND TO PROTECT WETLANDS. AS PART OF THE SUPPLEMENTAL FS, STAUFFER SUBMITTED A WETLANDS
ASSESSMENT IN WHICH AN ALTERNATIVE TO MINIMIZE THE IMPACT ON THE WETLANDS USING SHEET PILING WAS
EVALUATED.  THE USE OF SHEET PILING TO STABILIZE THE SIDE SLOPES WHILE MINIMIZING THE IMPACTS TO THE
WETLANDS WAS DEEMED TO BE AN APPROPRIATE METHOD FOR ADDRESSING THE REQUIREMENTS OF SS404(B)(1).  HOWEVER,
STAUFFER REJECTED USE OF THIS ALTERNATIVE BASED ON THEIR DETERMINATION THAT DEWATERING THE PILES BY
ELIMINATING THE GROUNDWATER MOUND WAS THE MOST IMPORTANT CRITERION.  AS NOTED PREVIOUSLY, THE AGENCY
REJECTED STAUFFER'S CONCLUSION AND AS A RESULT BELIEVES THAT THE USE OF SHEET PILING IS AN EFFECTIVE
TECHNIQUE FOR IMPLEMENTING MORE AGGRESSIVE SLOPE STABILIZATION TECHNIQUES IN ORDER TO PROTECT THE
WETLANDS.  A MODERATE INCREASE IN THE SIZING OF THE TREATMENT SYSTEM WILL ACCOMMODATE ANY ADDITIONAL GAS
PRODUCTION RESULTING FROM THE INCREASED MOISTURE CONTAINED WITHIN THE PILE.  FIGURES 15 AND 16 SHOW THE
DETAILS OF THE SHEET PILING TECHNIQUE.

IN ADDITION, AS PART OF THE REMEDIAL DESIGN, THE AGENCY WILL DESIGN AND IMPLEMENT A MONITORING PLAN
CAPABLE OF ACCURATELY MEASURING THE RATE OF STABILIZATION, THE GAS FLOW RATE, AND THE GAS CONCENTRATION. 
ACTION LEVELS AND A CONTINGENCY PLAN WILL BE ESTABLISHED IN THE DESIGN PHASE.  IF CONCENTRATIONS APPROACH
THE ACTION LEVELS, THE CONTINGENCY PLAN WILL BE IMPLEMENTED TO PROTECT THE PUBLIC HEALTH.  THE MONITORING
SHALL CONTINUE UNTIL SUCH TIME AS THE AGENCY CAN ADEQUATELY PREDICT WHICH ALTERNATIVE WILL PROVIDE THE
MOST EFFICIENT, COST EFFECTIVE LONG TERM REMEDY TO THE EMISSION OF ODORS.  IN THE INTERIM, A TEMPORARY
TREATMENT SYSTEM (SUCH AS ACTIVATED CARBON) SHALL BE INSTALLED TO MINIMIZE OR ELIMINATE THE POTENTIAL
RELEASE OF OBNOXIOUS ODORS DURING THE MONITORING PROGRAM.

ALTERNATIVE A-1, THE NO ACTION ALTERNATIVE WAS REJECTED BECAUSE IT DID NOT MEET THE REMEDIAL OBJECTIVES
TO ELIMINATE ODOR OR TO CONFORM WITH THE APPLICABLE OR RELEVANT AND APPROPRIATE PUBLIC HEALTH AND
ENVIRONMENTAL REQUIREMENTS.  NO ACTION AT THE PILE WOULD MAINTAIN CURRENT SITE CONDITIONS WITH WASTES AT
OR NEAR THE SURFACE OF THE PILE AND WASTES BROUGHT TO THE SURFACE BY THE CONTINUED SLOUGHING AND EROSION
OF THE PILE.  THESE CONDITIONS WOULD CONTINUE TO POSE A DIRECT CONTACT HAZARD TO THE PUBLIC.  THE
UNABATED EMISSION OF ODORS FROM THE SITE WOULD CONTINUE TO THREATEN THE PUBLIC WELFARE.  ALLOWING
CONTINUED RELEASE OF ODORS WOULD VIOLATE RELEVANT AND APPROPRIATE STATE STANDARDS FOR THE CONTROL OF AIR
POLLUTION.  THE CONTINUED SLOUGHING AND ERODING OF CONTAMINATED MATERIAL INTO THE WETLAND AND SURFACE
WATER WOULD VIOLATE THE APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS OF THE CWA AND EXECUTIVE
ORDER 11990. THE FS DID NOT PRESENT AND THE AGENCY HAS NOT BEEN ABLE TO IDENTIFY A REMEDIAL ALTERNATIVE
ADDRESSING THE HIDE PILE PROBLEM THAT DOES NOT ADVERSELY IMPACT THE WETLAND BECAUSE HIDE PILE WASTES WERE
DEPOSITED DIRECTLY IN THE WETLAND.  IN THE ABSENCE OF ANY ALTERNATIVE THAT CAN AVOID WETLAND IMPACTS, AN
ALTERNATIVE THAT MINIMIZES THESE ADVERSE IMPACTS WOULD CONFORM WITH THE EXECUTIVE ORDER 11990.

ALTERNATIVE A-2 RECOMMENDED STABILIZATION OF PILE SIDE SLOPES AND TRAPPING THE ODOROUS GASES UNDER AN
IMPERMEABLE MEMBRANE CAP.  THIS ALTERNATIVE WAS REJECTED BECAUSE IT DID NOT ADEQUATELY PROTECT PUBLIC
WELFARE OR MITIGATE THREATS TO THE ENVIRONMENT. SLOPE STABILIZATION AND THE IMPERMEABLE COVER WILL
SUBSTANTIALLY REDUCE THE PILE MOISTURE CONTENT AND REDUCE MICROBIAL ACTION THAT GENERATES GASES; HOWEVER,
GAS PRODUCTION WOULD CONTINUE AFTER INSTALLATION OF AN IMPERMEABLE COVER AND WOULD REMAIN A SIGNIFICANT
CONCERN.  NUMEROUS INVESTIGATIONS OF MUNICIPAL LANDFILLS HAVE PROVIDED INFORMATION CONCERNING GAS
PRODUCTION RATES AND POSSIBLE USES FOR THE GAS GENERATED AT MUNICIPAL LANDFILLS.  METHANE GAS PRODUCTION
AT SEVERAL LANDFILLS IS SUFFICIENT TO JUSTIFY EXTRACTION FOR COMMERCIAL USES.  GAS PRODUCTION, NEGATIVE
IMPACTS AND THE ASSOCIATED ODORS ARE NOT ADEQUATELY ADDRESSED BY ALTERNATIVE A-2.  METHANE GAS (A MAJOR
COMPONENT OF THE GASES) CAN BE GENERATED IN SIGNIFICANT QUANTITIES IN THE PILE TO RESULT IN DECREASED CAP
INTEGRITY DUE TO PHYSICAL BALLOONING OR COVER DISTORTION AND GAS MAY REACH EXPLOSIVE CONCENTRATIONS.

ALTERNATIVE A-5, PROPOSED EXCAVATION OF THE PILE AND DISPOSAL IN AN ON-SITE RCRA LANDFILL.  THIS
ALTERNATIVE WAS REJECTED BECAUSE IT COST $15.5 MILLION AND ITS IMPACTS ON THE ENVIRONMENT AND THE PUBLIC
WELFARE ARE UNACCEPTABLE.  EXCAVATION OF THE PILE WILL NECESSARILY RELEASE INTENSE, OBNOXIOUS ODORS INTO
THE ENVIRONMENT, ADVERSELY IMPACTING THE PUBLIC WELFARE.  NEITHER THE AGENCY NOR THE DEQE KNOWS OF ANY
METHOD WHICH WILL RELIABLY CONTROL OR ELIMINATE THE ODORS GENERATED BY EXCAVATION.  THE ODORS ARE SO
INTENSE, THE PROBLEM SO LONG-STANDING AND THE COMMUNITY OPPOSITION TO THE ODORS SO HIGH THAT THE AGENCY
WOULD FACE STRONG COMMUNITY OPPOSITION AND POSSIBLY LITIGATION, IF THIS ALTERNATIVE WERE CHOSEN.



IMPLEMENTATION OF A-5 WOULD ADVERSELY IMPACT WETLANDS, SURFACE WATER QUALITY AND POSSIBLY GROUNDWATER
QUALITY.  RELEASES OF WASTE TO SURFACE AND GROUNDWATER AS WELL AS DESTRUCTION OF THE WETLANDS BY ACCESS
ROADS BUILT AND SHEET PILING INSTALLED IN THE WETLAND WOULD OCCUR DURING IMPLEMENTATION OF THIS
ALTERNATIVE. FURTHER, WORKER SAFETY WOULD BE A MAJOR CONCERN AS A RESULT OF THE ATTENDANT RELEASES OF
HYDROGEN SULFIDE AND METHANE GAS, PRESENTING THE POSSIBILITY OF POISONING OR ASPHYXIATION.

THE AGENCY FINDS THAT ALTERNATIVE A-5 IS NOT PROTECTIVE OF THE PUBLIC WELFARE NOR IN CONFORMANCE WITH
RELEVANT AND APPROPRIATE REGULATIONS.  FURTHER, THE AGENCY HAS DETERMINED THAT THIS REMEDY IS NOT MORE
COST EFFECTIVE BECAUSE IT IS FIVE TIMES MORE COSTLY THAN THE RECOMMENDED REMEDIAL ACTIONS.

ALTERNATIVE A-6 PROPOSED EXCAVATION OF THE HIDE PILE AND ITS DISPOSAL AT AN OFF-SITE RCRA FACILITY.  THIS
ALTERNATIVE WAS REJECTED BECAUSE IT COSTS $35.8 MILLION AND ITS ADVERSE IMPACTS TO THE ENVIRONMENT AND
PUBLIC WELFARE ARE UNACCEPTABLE.  THIS ALTERNATIVE WOULD INCLUDE NEGATIVE ENVIRONMENTAL IMPACTS SIMILAR
TO THOSE DISCUSSED FOR ALTERNATIVE A-5 AND THE IMPACTED PUBLIC WOULD EXPAND TO INCLUDE THOSE PEOPLE ALONG
THE WASTE TRANSPORT ROUTE AND NEAR THE DISPOSAL FACILITY AS WELL AS THOSE NEAR THE SITE.  THE COST OF
THIS ALTERNATIVE IS MORE THAN DOUBLE THAT OF ALTERNATIVE A-5 AND AN ORDER OF MAGNITUDE GREATER THAN THAT
OF THE RECOMMENDED REMEDIAL ACTION.

RECOMMENDED REMEDIAL ACTION FOR GROUNDWATER

LISTED BELOW ARE THE FOUR ALTERNATIVES EVALUATED FOR REMEDIATION OF THE GROUNDWATER CONTAMINATION.

                                                    PRESENT WORTH
         ALTERNATIVE                                     COSTS

   GW-1  NO ACTION ALTERNATIVE
         QUARTERLY MONITORING ONLY                        $850,000

   GW-2  GROUNDWATER INTERCEPTION/RECOVERY
         OF ON-SITE "HOT SPOT" AREAS,
         TREATMENT WITH SUBSURFACE DISCHARGE            $2,960,000

   GW-3  GROUNDWATER INTERCEPTION/RECOVERY
         AT SITE BOUNDARY, TREATMENT WITH
         SURFACE WATER DISCHARGE                        $4,220,000

   GW-4  GROUNDWATER INTERCEPTION/RECOVERY
         AT LEADING EDGE OF PLUME, TREATMENT
         WITH SURFACE WATER DISCHARGE                  $11,150,000.

OF THE FOUR ALTERNATIVES, ONLY GW-4 MEETS THE APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL PUBLIC
HEALTH AND ENVIRONMENTAL REQUIREMENTS.  BY CAPTURING ALL THE CONTAMINANTS FOUND IN THE GROUNDWATER FROM
THE SITE, THIS ALTERNATIVE WOULD THEORETICALLY RESTORE THE AQUIFER TO A PRISTINE CONDITION.  SELECTION OF
ALTERNATIVE GW-3, CAPTURE AND TREATMENT AT THE SITE BOUNDARY MIGHT ALSO BE PROTECTIVE OF THE PUBLIC
HEALTH AND WELFARE AND THE ENVIRONMENT AS WELL AS POTENTIALLY COMPLYING WITH THE APPLICABLE OR RELEVANT
AND APPROPRIATE REQUIREMENTS.  ALTERNATIVE GW-3 WOULD CAPTURE AND TREAT APPROXIMATELY NINETY PERCENT OF
THE PLUME, ALLOWING THE REMAINING TEN PERCENT TO FURTHER MIGRATE OFF-SITE AND DOWNGRADIENT.  THE
REMAINING CONCENTRATIONS MIGHT MEET RCRA STANDARDS BY ESTABLISHING AN ACL FOR THE GROUNDWATER AT THE SITE
BOUNDARY.

PURSUANT TO SS300.68(I)(5)(I) OF THE NCP, THE SELECTED REMEDY FOR GROUNDWATER IS ALTERNATIVE GW-2.  THIS
REMEDY IS AN INTERIM REMEDY UNTIL A DETERMINATION AS TO THE MOST EFFECTIVE SOLUTION TO AN AREA-WIDE
GROUNDWATER CONTAMINATION PROBLEM CAN BE MADE.  AS BRIEFLY SUMMARIZED IN THE CURRENT SITE STATUS SECTION,
THE AGENCY HAS KNOWLEDGE OF A NUMBER OF ACTUAL AND POTENTIAL SOURCES ADVERSELY IMPACTING THE GROUNDWATER
SURROUNDING THE SITE.  UPGRADIENT OF THE SITE ARE SEVERAL ACTIVE INDUSTRIAL OPERATIONS, EACH WITH AN
ONGOING GROUNDWATER PROBLEM.  ABUTTING THE SITE TO THE WEST AND NORTHWEST ARE A LARGE MUNICIPAL LANDFILL,
TWO BARREL RECLAMATION OPERATIONS, TWO CHEMICAL MANUFACTURERS AND TWO LARGE TRUNK SEWER LINES WITH A LONG
HISTORY OF SURCHARGING. IN ADDITION TO THESE ACTUAL AND POTENTIAL GROUNDWATER IMPACTS, SOUTHWEST OF THE
SITE IS A COMPANY WITH A FUEL OIL PROBLEM IMPACTING THE GROUNDWATER.

EACH OF THESE PROBLEMS IS CONTRIBUTING TO THE GENERAL DEGRADATION OF THE GROUNDWATER QUALITY IN THIS
PORTION OF THE AQUIFER. FARTHER DOWNGRADIENT, THE PORTION OF THE AQUIFER SERVING WELLS G AND H HAS A
SEPARATE GROUNDWATER CONTAMINATION PROBLEM. INVESTIGATIONS INTO THE POTENTIAL IMPACTS ON GROUNDWATER FROM
THE ABOVE NOTED SOURCES ARE ONGOING.

BECAUSE THE SCOPE, DIRECTION AND PACE OF EACH OF THESE INVESTIGATIONS IS DIFFERENT, THERE IS A POTENTIAL
THAT DECISIONS REGARDING GROUNDWATER REMEDIATION MAY BE INCONSISTENT WITH THE OVERALL GOALS OF THE GROUND



WATER PROTECTION STRATEGY.  CURRENT CERCLA GUIDANCE RECOGNIZES THAT SPECIFIC DECISIONS ABOUT GROUNDWATER
REMEDIAL ACTIONS RESULTING FROM A CERCLA SITE SHOULD BE MADE IN CONJUNCTION WITH THE RESOLUTION OF THE
LARGER AREA-WIDE GROUNDWATER PROBLEM.  AS A RESULT, CERCLA GUIDANCE PERMITS THE SELECTION OF AN INTERIM
REMEDY UNTIL A MORE COMPREHENSIVE INVESTIGATION OF THE AREA-WIDE GROUNDWATER PROBLEM CAN BE COMPLETED. 
THIS INVESTIGATION IS REFERRED TO AS A MULTIPLE-SOURCE GROUND WATER RESPONSE PLAN (MSGWRP).

THE AGENCY BELIEVES THAT THE IMPLEMENTATION OF A MSGWRP IS REQUIRED PRIOR TO A FINAL DECISION AS TO THE
EXTENT OF THE GROUNDWATER REMEDIATION AT THE SITE.  THE AGENCY FURTHER BELIEVES THAT THE MSGWRP IS THE
MOST EFFICIENT RESPONSE TO THE REMEDIATION OF THE GROUNDWATER PROBLEMS ASSOCIATED WITH THE SITE AS WELL
AS THE LARGER PROBLEMS WITHIN THE AQUIFER.

BASED ON THE PRECEDING DETERMINATION THE AGENCY BELIEVES THAT IMPLEMENTATION OF ALTERNATIVE GW-2 IS THE
MOST COST EFFECTIVE RESPONSE TO MINIMIZE THE IMPACTS TO THE PUBLIC HEALTH, WELFARE AND ENVIRONMENT WHILE
RESOLVING THE LARGER REGIONAL PROBLEM. UNDER THIS ALTERNATIVE THE FS ESTIMATED THAT EIGHTY PERCENT OF THE
BENZENE AND SLIGHTLY LESS OF TOLUENE WOULD BE CAPTURED WITHIN A SIX TO NINE MONTH PERIOD THROUGH CAREFUL
PLACEMENT OF RECOVERY WELL SYSTEMS.  THREE OF THE FOUR ALTERNATIVES SEEK TO CONTROL AND MINIMIZE THE
IMPACT ON GROUNDWATER RESULTING FROM THE BENZENE PLUME.  ALTERNATIVE GW-1, THE NO ACTION ALTERNATIVE,
DOES NOTHING TO MINIMIZE THE POTENTIAL IMPACT ON THE DOWNGRADIENT AQUIFER SUPPLYING WELLS G & H, IT ONLY
SEEKS TO MONITOR THE PLUME'S DOWNGRADIENT MIGRATION.  DEPENDING ON THE LENGTH OF TIME NECESSARY TO
DESIGN, IMPLEMENT AND REACH A DECISION ON THE MULTIPLE SOURCE GROUNDWATER RESPONSE PLAN THIS ALTERNATIVE
MAY BE AN APPROPRIATE RESPONSE TO THE ON-SITE GROUNDWATER PROBLEM.  THE IMPLEMENTATION OF GW-2 APPEARS TO
BE THE MOST APPROPRIATE INTERIM REMEDIAL ACTION UNDER THE PRESENT SITE CONDITIONS.  ALTERNATIVE GW-2
SEEKS TO CAPTURE AND TREAT APPROXIMATELY 80% OF THE CONTAMINANT OF CONCERN (BENZENE) WITHIN A RELATIVELY
SHORT TIME FRAME (LESS THAN 6 MONTHS). USING GW-2 AS THE INTERIM REMEDY TAKE POSITIVE STEPS IN A COST
EFFECTIVE MANNER TO MINIMIZE THE IMPACTS TO THE OFF SITE PUBLIC HEALTH AND ENVIRONMENT WHILE PERMITTING
THE MSGWRP TO CREATE A LONG TERM RESPONSE PLAN FOR REMEDIATION OF THE AQUIFER.  THE EASE OF
IMPLEMENTATION, ITS SHORT OPERATION PERIOD, AND ITS CONTAINMENT OF THE MAJORITY OF THE PLUME MAKE IT
IDEAL AS AN INTERIM GROUNDWATER REMEDY.

WHILE GW-3 AND GW-4 PROVIDE A GREATER DEGREE OF PROTECTION FOR THE PUBLIC HEALTH AND WELFARE AND THE
ENVIRONMENT THAN THE PREVIOUS TWO ALTERNATIVES, THEY ARE NOT APPROPRIATE AS INTERIM REMEDIES.  THE
PRIMARY PURPOSE OF AN INTERIM REMEDY IS TO UNDERTAKE AN ACTION WHICH WILL PROVIDE THE MAXIMUM DEGREE OF
PROTECTION AT THE LEAST COST WHILE ADDITIONAL STUDIES ARE UNDERTAKEN TO ENSURE THAT ANY LONG TERM
REMEDIAL ACTION AT A SITE IS CONSISTENT WITH THE LARGER ENVIRONMENTAL GOALS ASSOCIATED WITH THE AQUIFER. 
IN THE CASE OF GW-3 AND GW-4 THE SUBSTANTIAL PERIOD OF OPERATION (10+ YEARS) AND INCREASED CAPITAL AND
OPERATION AND MAINTENANCE COSTS MAKE THEM UNSUITABLE AS INTERIM REMEDIES.

#OM
VIII. OPERATION AND MAINTENANCE (O&M)

A KEY COMPONENT OF ANY REMEDIAL ACTION IS THE DEVELOPMENT AND IMPLEMENTATION OF AN EFFECTIVE OPERATION
AND MAINTENANCE (O&M) PROGRAM.  THIS PROGRAM WILL ENSURE THAT THE EFFECTIVENESS OF THE REMEDIAL ACTIONS
IS MAINTAINED THROUGH PERIODIC MONITORING, INSPECTION AND PREVENTATIVE MAINTENANCE.  A MAJOR PART OF ANY
EFFECTIVE O&M PROGRAM IS A SAMPLING AND ANALYSIS EFFORT.  THE SAMPLING PLAN IS INTENDED TO PROVIDE THE
BASIS FOR DETERMINING THE EFFECTIVENESS OF THE REMEDIAL ACTION AND TO SERVE AS AN EARLY WARNING SYSTEM
SHOULD THE REMEDIAL ACTION BEGIN TO FAIL.  IN ADDITION, THE MONITORING PROGRAM HELPS TO TRACK THE RATE OF
REMEDIATION (WHEN APPLICABLE) AND ASSISTS IN THE DECISION TO MODIFY THE OPERATING PARAMETERS OF A
REMEDIAL ACTION TO PROVIDE FOR A MORE EFFICIENT CLEAN-UP OR BETTER PROTECTION.

FOR EACH REMEDIAL ACTION SELECTED, THERE ARE PROPOSED O&M AND MONITORING COSTS ASSOCIATED WITH IT.  COSTS
FOR THE SOILS ALTERNATIVE S-11 ARE ON TABLE 42, THOSE FOR AIR ARE ON TABLE 49, 50 AND 51, WHILE COSTS FOR
GROUNDWATER ARE LOCATED ON TABLE 22. MONITORING COSTS ASSOCIATED WITH THE OVERALL SITE ARE SUMMARIZED ON
TABLE 43.  SUMMARIZED BRIEFLY BELOW IS A DESCRIPTION OF THE O&M TASKS ASSOCIATED WITH EACH RECOMMENDED
REMEDIAL ALTERNATIVE.

SOILS

THE O&M TASKS ASSOCIATED WITH THE SOILS ALTERNATIVE ARE SIMPLE AND STRAIGHTFORWARD TO IMPLEMENT. 
BASICALLY, THE COSTS INCLUDE AN ANNUAL INSPECTION TO VISUALLY DETERMINE THAT THE CAP'S INTEGRITY IS
INTACT.  ANY AREA REQUIRING REPAIR WOULD BE COVERED WITH ADDITIONAL FILL MATERIAL IN ORDER TO ELIMINATE
THE POTENTIAL FOR DIRECT CONTACT.  THIS ANNUAL INSPECTION WOULD TYPICALLY BE PERFORMED IN THE SPRING IN
ORDER TO DETERMINE THE EFFECTS ON THE CAP FROM THE FREEZE-THAW CYCLE.  THIS DETAILED INSPECTION WOULD
RECORD IN WRITING THE PHYSICAL INTEGRITY AND CONDITION OF THE CAP.  RECORDS OF THESE INSPECTIONS WOULD BE
RETAINED IN ORDER TO EVALUATE THE LONG-TERM PERFORMANCE OF THE REMEDIAL ACTIONS AND TO IDENTIFY AREAS
POTENTIALLY REQUIRING FUTURE PREVENTATIVE MAINTENANCE.  LESS INTENSIVE PERIODIC INSPECTIONS WOULD BE
CONDUCTED AS NEEDED, SUCH AS AFTER A PARTICULARLY SEVERE RAINFALL WHEN THE EROSION POTENTIAL IS HIGH.



COSTS ASSOCIATED WITH MAINTENANCE INCLUDE A TWICE YEARLY MOWING OF THE VEGETATIVE COVER, PATCHING AND
REPAIRING EROSION GULLIES AND COVERING AREAS SUBJECTED TO THE EFFECTS OF THE FREEZE-THAW CYCLE.  PERIODIC
BUSH AND TREE REMOVAL, AS WELL AS RE-SEEDING PORTIONS OF THE VEGETATIVE COVER WILL BE PERFORMED AS
NECESSARY.

RESPONSIBILITY FOR PERIODIC O&M ON DEVELOPED AREAS WOULD LIE WITH THE EXISTING PROPERTY OWNER.  ENSURING
COMPLIANCE WITH THE TERMS OF THE O&M WILL BE THE RESPONSIBILITY OF THE CONTROLLING REGULATORY AGENCY.

THE ACTUAL NATURE AND SCOPE OF THE O&M PLAN WILL BE DEVELOPED AND APPROVED AS PART OF THE REMEDIAL DESIGN
PROCESS; HOWEVER, THE GENERAL OUTLINE OF THE PROGRAM WILL COMPLY WITH REQUIREMENTS SET FORTH IN RCRA PART
264 SUBPART G - CLOSURE AND POST CLOSURE AND SUBPART N - LANDFILLS.

AIR

OPERATIONS AND MAINTENANCE FOR THE RECOMMENDED REMEDIAL ACTION ARE BROKEN INTO THREE PARTS:  MAINTENANCE
OF THE IMPERMEABLE COVER, O&M OF THE GAS COLLECTION SYSTEM, AND THE O&M OF THE GAS TREATMENT SYSTEM.

FOR THE FIRST PART, O&M WILL INCLUDE PERIODIC INSPECTIONS OF THE IMPERMEABLE COVER SYSTEM.  SPECIFICALLY,
ACTIONS WILL INCLUDE DETECTION OF SUBSIDENCE AND SLOPE STABILITY PROBLEMS.  AS PROPOSED, THE WESTERN TOE
OF THE SLOPE WILL BE SECURED USING SHEET PILINGS DRIVEN INTO THE BOTTOM OF THE POND.  THE AREA BEHIND THE
PILINGS WILL BE BACKFILLED WITH CLEAN MATERIAL WHICH SERVES AS A BASE TO ANCHOR THE SYNTHETIC MEMBRANE. 
PERIODIC MAINTENANCE OF THE SHEET PILINGS WILL BE REQUIRED TO ENSURE THAT THE TOE OF THE SLOPE RESISTS
THE EFFECTS OF SHEER FAILURE RESULTING FROM THE RELATIVELY STEEP SIDE SLOPES.  SIMILAR TO PERIODIC
MAINTENANCE REQUIREMENTS UNDER THE SOILS ALTERNATIVE, MOWING THE VEGETATIVE COVER AS WELL AS REPAIRING
SEEDED AREAS ARE INCLUDED IN THE COST OF THE O&M PLAN.

THE SECOND PART OF THE O&M UNDER THIS ALTERNATIVE IS THE PERIODIC MAINTENANCE ASSOCIATED WITH THE GAS
COLLECTION SYSTEM.  COSTS AND ACTUAL MAINTENANCE ON THE BELOW CAP COLLECTION SYSTEM IS PROJECTED TO BE
MINIMAL; HOWEVER, THERE ARE ELECTRICAL AND MAINTENANCE EXPENSES ASSOCIATED WITH THE BLOWER SYSTEM.  THE
BLOWER SYSTEM IS DESIGNED TO ACTIVELY WITHDRAW GASES FROM THE PILE; THIS REQUIRES A POSITIVE INDUCTION
FAN.  THESE FANS ARE VERY COMMON, ARE WIDELY USED AND ARE EASY TO MAINTAIN AND OPERATE. PROJECTED
MAINTENANCE WOULD INCLUDE PERIODIC INSPECTION, LUBRICATION AND ADJUSTMENT.

THE FINAL PHASE OF THE O&M REQUIREMENTS UNDER THIS ALTERNATIVE IS THE OPERATION AND MAINTENANCE OF THE
GAS TREATMENT SYSTEM ITSELF. SPECIFIC REQUIREMENTS ARE DEPENDENT UPON THE SELECTION OF EITHER A-3 OR A-4;
HOWEVER, THE GENERAL TYPE OF REQUIREMENTS ARE FOUND ON TABLE 50 FOR A-3 AND TABLE 51 FOR A-4.  IT SHOULD
BE NOTED THAT EITHER TREATMENT SYSTEM WILL REQUIRE A PART-TIME TREATMENT PLANT OPERATOR.  COSTS
ASSOCIATED WITH THE TREATMENT PLANT OPERATOR ARE ILLUSTRATED WITH THE GROUNDWATER ALTERNATIVES.

GROUNDWATER

THE OPERATION AND MAINTENANCE (O&M) REQUIREMENTS FOR THE TREATMENT OF GROUNDWATER INCLUDE THE PERIODIC
MAINTENANCE OF THE INTERCEPTOR WELL SYSTEM.  COSTS PRIMARILY ASSOCIATED WITH THIS PORTION OF THE SYSTEM
ARE THE ELECTRICAL UTILITY COSTS FOR OPERATING THE PUMPS. PERIODIC MAINTENANCE FOR THE PUMPS MAY INCLUDE
OCCASIONAL REBUILDING OR REPLACEMENT OF THE PUMPS THEMSELVES AND MAINTAINING THE PIPING SYSTEM AND FLOW
METERS.

A PART TIME PLANT OPERATOR WILL BE REQUIRED TO ENSURE THAT THE TREATMENT SYSTEM IS OPERATING PROPERLY AND
IN COMPLIANCE WITH ESTABLISHED OPERATING PARAMETERS.  TASKS INCLUDE PERIODIC REPLENISHMENT OF CHEMICALS
USED IN THE ODOR CONTROL PROCESS, ADJUSTMENT OF FLOW RATES TO MAXIMIZE THE EFFICIENCY OF THE AIR
STRIPPING SYSTEM AND PERIODIC INSPECTION AND MAINTENANCE OF THE SUBSURFACE DISCHARGE SYSTEM.  OTHER COSTS
ASSOCIATED WITH THE TREATMENT SYSTEM INCLUDE CHEMICAL AND ELECTRICAL COSTS AS WELL AS PLANT OPERATOR
SALARY.

MONITORING

A COMPREHENSIVE SAMPLING AND ANALYSIS PROGRAM WILL BE DEVELOPED AND IMPLEMENTED AS PART OF THE REMEDIAL
DESIGN PROCESS.  THE PRIMARY PURPOSE OF THIS PROGRAM IS TO MONITOR THE OVERALL EFFECTIVENESS OF THE
IMPLEMENTED REMEDIAL ACTIONS.  ECONOMY OF SCALE CAN BE ATTAINED BY DEVELOPING A SINGLE PROGRAM MAXIMIZING
THE NUMBER AND LOCATIONS OF MONITORING POINTS TO ADDRESS MORE THAN ONE MEDIA.  THIS APPROACH PROVIDES THE
ADDED ADVANTAGE OF INTEGRATING THE THREE PROPOSED REMEDIAL ACTIONS BY LOOKING AT SAMPLING RESULTS IN
LIGHT OF THE ENTIRE SITE.  THE PROGRAM WILL INCLUDE SAMPLING AND ANALYSIS OF GROUND AND SURFACE WATERS,
SOILS AND AIR.  ALSO INCLUDED WILL BE SAMPLING AND ANALYSIS OF VARIOUS POINTS WITHIN THE GROUNDWATER AND
AIR TREATMENT SYSTEMS TO ASSIST THE AGENCY IN MAXIMIZING THE EFFICIENCIES OF THE SYSTEMS.



TABLE 43 ILLUSTRATES THE LEVEL OF EFFORT AND COSTS ASSOCIATED WITH THE SAMPLING PLAN.  THE TABLE
INDICATES A SEMI-ANNUAL FREQUENCY RATE; HOWEVER, THE AGENCY BELIEVES THAT QUARTERLY MONITORING FOR THE
ENVIRONMENTAL PARAMETERS AND MORE FREQUENT MONITORING FOR THE PROCESS ANALYSIS IS REQUIRED.  THE ACTUAL
DEVELOPMENT AND IMPLEMENTATION OF THE MONITORING PLAN WILL BE CONSISTENT WITH REQUIREMENTS SET FORTH IN
PART 264 OF RCRA.

#SCH
IX. SCHEDULE

LISTED BELOW ARE KEY MILESTONES AND DATES FOR SUCCESSFUL IMPLEMENTATION OF THIS PROJECT.

   - APPROVE REMEDIAL ACTION (SIGN ROD)            SEPTEMBER 30, 1986

   - COMPLETE ENFORCEMENT NEGOTIATIONS             JANUARY 1, 1987

   - SEND INTERAGENCY AGREEMENT (IAG) TO
     ARMY CORPS OF ENGINEERS FOR DESIGN            JANUARY 15, 1987

   - START REMEDIAL DESIGN                         FEBRUARY 15, 1987

   - START PRE-DESIGN FIELD STUDIES                MARCH 1, 1987

   - COMPLETE REMEDIAL DESIGN                      NOVEMBER 15, 1987

   - AMEND IAG FOR CONSTRUCTION                    NOVEMBER 15, 1987

   - START CONSTRUCTION                            DECEMBER 1, 1987

   - COMPLETE CONSTRUCTION                         OCTOBER 1, 1989.

THIS SCHEDULE IS DEPENDENT ON THE AVAILABILITY AND OBLIGATION OF FUNDS TO IMPLEMENT THE PROJECT DESIGN
AND CONSTRUCTION.  THE TIME LAG BEFORE OBLIGATION OF FINAL REMEDIAL ACTION FUNDS WILL PROTRACT THE
SCHEDULE FOR IMPLEMENTATION BY AN EQUAL LENGTH OF TIME.

#FA
X. FUTURE ACTIONS

THIS RECORD OF DECISION ENCOMPASSES ALL REMEDIAL ACTIONS NECESSARY TO PROTECT THE PUBLIC HEALTH, WELFARE
AND ENVIRONMENT. HOWEVER, A NUMBER OF ADDITIONAL ACTIONS NECESSARY TO ENSURE THE SUCCESSFUL
IMPLEMENTATION OF THE REMEDIES WILL BE UNDERTAKEN.

ADDITIONAL FIELD INVESTIGATIONS AS PART OF THE REMEDIAL DESIGN WILL NEED TO BE UNDERTAKEN TO RESOLVE THE
FOLLOWING ISSUES.

• ADDITIONAL SOIL BORINGS AND TEST PITS TO MORE ACCURATELY CHARACTERIZE THE EXTENT AND
DISTRIBUTION OF WASTE DEPOSITS WITHIN THE DEVELOPED AREAS REQUIRING REMEDIAL ACTIONS AND     
AREAS RECEIVING INSTITUTIONAL CONTROLS ONLY.

• ADDITIONAL SOIL BORINGS AND TEST PITS SOUTH OF THE ORIGINAL SITE AREA (AS DEFINED BY THE
CONSENT ORDER).  SPECIFICALLY THE RIGHT OF WAY NUMBER 9 OWNED BY BOSTON EDISON WILL BE THE
FOCUS OF THIS ADDITIONAL EFFORT.  DATA COLLECTED WILL BE USED TO CALCULATE QUANTITIES OF
FILL MATERIAL NECESSARY TO IMPLEMENT A REMEDIAL ACTION.

• ADDITIONAL SOIL BORINGS AND MONITORING WELLS IN THE VICINITY OF THE EAST HIDE PILE.  THIS
ADDITIONAL EFFORT WILL BE USED TO IDENTIFY THE EXACT REQUIREMENTS NECESSARY TO ESTABLISH A 
FIRM BASE AT THE TOE OF THE EAST HIDE PILE TO MINIMIZE THE EFFECTS OF THE SLOPE FAILURE. 
THIS ADDITIONAL INFORMATION IS CRITICAL TO ENSURING THAT THE IMPACT TO THE WETLANDS IS KEPT
TO AN ABSOLUTE MINIMUM.  THE INSTALLATION OF THE MONITORING NETWORK WILL DEVELOP A BETTER
BASE OF MONITORING DATA ON THE IMPACTS RESULTING FROM THE EAST HIDE PILE.

• ADDITIONAL GROUNDWATER SAMPLING AND MONITORING TO MORE ACCURATELY CHARACTERIZE THE "HOT
SPOT" AREAS.

THIS ADDITIONAL TESTING WILL BE USED IN PILOT STUDIES ON THE TREATABILITY OF THE GROUNDWATER AS WELL AS
ASSISTING IN THE DEVELOPMENT OF OPERATING PARAMETERS SUCH AS PUMPING RATES, LOCATION OF INTERCEPTOR WELLS
AND PERIOD OF PERFORMANCE.



BECAUSE THE AGENCY HAS SELECTED AN INTERIM GROUNDWATER REMEDY PRIOR TO RESOLUTION OF THE AREA-WIDE
PROBLEM IT IS IMPORTANT THAT THE DEVELOPMENT AND IMPLEMENTATION OF THE MULTIPLE SOURCE GROUND WATER
RESPONSE PLAN (MSGWRP) BEGIN AS QUICKLY AS TIME AND FUNDING WILL ALLOW.  THE ACTUAL FORM OF THE MSGWRP IS
NOT YET FULLY DEFINED.  THE AGENCY BELIEVES THAT THE FORMALIZATION OF THE PLAN WILL COME AS A RESULT OF
ONGOING DISCUSSIONS WITH THE DEQE AND THE CITY OF WOBURN.  THIS FORMALIZATION PERIOD IS EXPECTED TO TAKE
APPROXIMATELY SIX MONTHS; HOWEVER, IMPLEMENTATION OF THE ACTUAL PLAN IS DEPENDENT ON THE REAUTHORIZATION
OF CERCLA.

A SUBSEQUENT DECISION BY THE REGIONAL ADMINISTRATOR ON THE LONG TERM GROUNDWATER REMEDIAL ACTION WILL BE
REQUIRED.  IT IS ENVISIONED THAT THIS DECISION WILL BE IN THE FORM OF A RECORD OF DECISION AND WILL BE
BASED IN PART ON THE CONCLUSIONS FROM THE MSGWRP.

AS NOTED PREVIOUSLY, A SUBSEQUENT DECISION BY THE REGIONAL ADMINISTRATOR ON THE AIR TREATMENT SYSTEM WILL
BE REQUIRED. THIS DOCUMENT WILL BRIEFLY SUMMARIZE THE RESULTS OF THE MONITORING PROGRAM CONDUCTED ON THE
VENTING SYSTEM FROM THE EAST HIDE PILE AND RECOMMEND EITHER A-3 OR A-4 AS THE MORE COST-EFFECTIVE
ALTERNATIVE.  THE DOCUMENT WILL NOT BE A ROD DOCUMENT, BUT A MEMO DOCUMENTING THE SELECTION OF ONE OF TWO
EQUALLY ACCEPTABLE ALTERNATIVES BASED ON FIELD DATA.

THE AGENCY SELECTED A SOILS REMEDIAL ACTION WHICH REQUIRES THE PLACEMENT OF THIRTY INCHES OF CLEAN FILL
MATERIALS TO ELIMINATE THE POTENTIAL FOR DIRECT CONTACT.  AS PART OF THE PUBLIC COMMENT PERIOD, MONSANTO
CHEMICAL COMPANY, A RESPONSIBLE PARTY SUBMITTED A LENGTHY DOCUMENT CRITIQUING THE RI/FS.  WHILE MONSANTO
GENERALLY AGREED WITH THE OVERALL APPROACH AND EXTENT OF THE PROPOSED REMEDY, IT FELT THAT THIRTY INCHES
OF COVER MATERIAL WAS UNNECESSARY AND EXCESSIVE.  MONSANTO IN ITS PUBLIC COMMENTS INDICATED THAT TWELVE
INCHES OF COVER MATERIAL WAS MORE APPROPRIATE AND HAS SUBSEQUENTLY INCREASED ITS ESTIMATED THICKNESS TO
FIFTEEN INCHES.  THE AGENCY SELECTED THE THIRTY INCH COVER OPTIONS BASED ON EXPERIENCE GAINED BY THE
COVERING OF ASBESTOS LANDFILLS TO ELIMINATE THE POTENTIAL FOR DIRECT CONTACT IN SOUTHERN NEW HAMPSHIRE.

THE AGENCY RECOGNIZES THAT OTHER ENGINEERING SOLUTIONS TO ELIMINATING BOTH THE SHORT AND LONG TERM
PROBLEMS EXIST FOR APPLICATION AT THE SITE.  THESE OTHER ENGINEERING SOLUTIONS MAY IN FACT BE EQUIVALENT
TO THE SELECTED REMEDIAL ALTERNATIVE PENDING ADDITIONAL INVESTIGATION AND EVALUATION.  THE ADDITIONAL
DOCUMENTATION AND RATIONALE FOR THE FIFTEEN INCH ENGINEERED COVER PROPOSED BY MONSANTO WAS NOT AVAILABLE
PRIOR TO CLOSE OF THE PUBLIC COMMENT PERIOD.  AS A RESULT, IT IS PREMATURE FOR THE AGENCY TO COMMENT ON
THE EFFICACY OF MONSANTO'S PROPOSAL.

IF SUBSEQUENT REVIEW AND EVALUATION OF THE MONSANTO PROPOSAL DETERMINES THAT IT IS EQUALLY PROTECTIVE OF
THE PUBLIC HEALTH, WELFARE AND ENVIRONMENT, MEETS THE CRITERIA ESTABLISHED IN THE ROD AND IS MORE
ADVANTAGEOUS TO IMPLEMENT IN TERMS OF COSTS, IMPLEMENTABILITY AND RELIABILITY THE AGENCY WOULD REQUEST
SUBSEQUENT APPROVAL BY THE REGIONAL ADMINISTRATOR PRIOR TO COMPLETION OF THE REMEDIAL DESIGN PROCESS.

FUTURE ACTIONS ALSO INCLUDE MONITORING THE EFFECTIVENESS OF THE CAP, GROUNDWATER AND AIR TREATMENT
SYSTEMS AS WELL AS ASSURING FUTURE EFFECTIVENESS OF THESE ACTIONS THROUGH PROPER OPERATION AND
MAINTENANCE.  MONITORING FOR CAP EFFECTIVENESS IS REQUIRED UNDER 40 C.F.R. PART 264 SUBPARTS F AND G AND
SUBPART N SS264.310(B).



#TMA
TABLES, MEMORANDA, ATTACHMENTS

                           APPENDIX A

#RS
                      RESPONSIVENESS SUMMARY

                        INDUSTRI-PLEX SITE
                      WOBURN, MASSACHUSETTS

                          SEPTEMBER 1986

THIS COMMUNITY RELATIONS RESPONSIVENESS SUMMARY FOR THE INDUSTRI-PLEX SITE IN WOBURN, MASSACHUSETTS, IS
DIVIDED INTO THE FOLLOWING SECTIONS:

     I. OVERVIEW - THIS SECTION SUMMARIZES THE CLEANUP ALTERNATIVE RECOMMENDED BY STAUFFER CHEMICAL
        COMPANY FOR REMEDIAL ACTION AT THE INDUSTRI-PLEX SITE, AND SUMMARIZES BRIEFLY PUBLIC SUPPORT FOR
        THAT ALTERNATIVE.  COMMENTS FROM POTENTIALLY RESPONSIBLE PARTIES ARE ALSO SUMMARIZED.

    II. BACKGROUND ON COMMUNITY INVOLVEMENT AND CONCERN - THIS SECTION PROVIDES A BRIEF HISTORY OF
        COMMUNITY INTEREST AND CONCERN REGARDING THE SITE.

   III. SUMMARY OF MAJOR COMMENTS RECEIVED DURING THE TWELVE WEEK PUBLIC COMMENT PERIOD AND EPA RESPONSES
        TO THE COMMENTS - THIS SECTION CATEGORIZES BOTH WRITTEN AND ORAL COMMENTS BY THE COMMUNITY;
        LOCAL, STATE AND FEDERAL OFFICIALS; AND POTENTIALLY RESPONSIBLE PARTIES ON THE PROPOSED CLEANUP
        APPROACH.  EPA RESPONSES TO THESE COMMENTS ARE ALSO PROVIDED.

    IV. REMAINING CONCERNS - THIS SECTION DESCRIBES COMMUNITY CONCERNS RAISED DURING THE TWELVE WEEK
        PUBLIC COMMENT PERIOD THAT EPA AND THE STATE SHOULD BE AWARE OF AS THEY PREPARE TO UNDERTAKE
        REMEDIAL DESIGN AND REMEDIAL ACTION AT THE INDUSTRI-PLEX SITE.

IN ADDITION TO THE ABOVE SECTIONS, ATTACHMENT A, INCLUDED AS PART OF THE RESPONSIVENESS SUMMARY,
IDENTIFIES THE COMMUNITY RELATIONS ACTIVITIES CONDUCTED BY EPA DURING REMEDIAL RESPONSE ACTIVITIES AT THE
INDUSTRI-PLEX SITE.

I. OVERVIEW

THE CLEANUP ALTERNATIVE

THE DRAFT FEASIBILITY STUDY (FS) FOR THE INDUSTRI-PLEX SITE, WHICH EXAMINES THE FEASIBILITY OF VARIOUS
CLEANUP ALTERNATIVES, WAS PREPARED FOR EPA BY STAUFFER CHEMICAL COMPANY.  THE FS RECOMMENDS A REMEDIAL
ALTERNATIVE THAT INVOLVES SEVERAL SEPARATE ACTIONS DESIGNED TO TREAT GROUNDWATER CONTAMINATION, TREAT
ODORS RESULTING FROM HIDE PILES, AND TREAT CONTAMINATED SOILS.

STAUFFER'S PROPOSED TREATMENT OF GROUNDWATER WOULD INVOLVE PUMPING ALL THE GROUNDWATER THAT LEAVES THE
SITE AT THE SITE BOUNDARY, TREATING THE GROUNDWATER WITH AN AIR STRIPPING PROCESS TO ENSURE COMPLIANCE
WITH EPA CRITERIA FOR DRINKING WATER, AND DISCHARGING THE TREATED GROUNDWATER TO NEARBY HALL'S BROOK.
THIS OPTION WILL REMOVE 99.9 PERCENT OF THE BENZENE FROM THE TREATED WATER BEFORE THE WATER IS
DISCHARGED.  THE REMAINING CONTAMINATION IN THE GROUNDWATER WILL DISPERSE NATURALLY IN THE UNDERLYING
AQUIFER TO A LEVEL THREE TIMES LOWER THAN EPA DRINKING WATER STANDARDS.

STAUFFER'S PROPOSED METHOD OF TREATING ODORS FROM HIDE PILES WOULD INVOLVE:  A) LOWERING THE WATER TABLE
AROUND THE EAST AND WEST PILES TO REDUCE ODOR ASSOCIATED WITH WET HIDES; B) STABILIZING AND GRADING THE
SIDES AND TOP OF THE EAST PILE, COVERING IT WITH A TWELVE INCH LAYER OF GRAVEL, A SYNTHETIC COVER TO
PREVENT RAIN WATER FROM GETTING INTO THE PILE AND PREVENT GASES FROM ESCAPING WITHOUT FIRST BEING
TREATED, AND TWENTY-FOUR INCHES OF SOIL; AND C) INSTALLING A GAS VENTILATION AND COLLECTION SYSTEM IN THE
EAST HIDE PILE TO CAPTURE AND TREAT GASES CREATED FROM THE DECAY OF WASTES IN THE PILE BEFORE RELEASING
THEM INTO THE AIR.

STAUFFER'S PROPOSED METHOD OF TREATING CONTAMINATED SOILS WOULD INVOLVE COVERING 43 ACRES OF THE MOST
HIGHLY CONTAMINATED SOIL WITH THIRTY INCHES OF SOIL AND VEGETATION.  ABOUT 200,000 CUBIC YARDS OF SOIL
ARE ESTIMATED TO BE NECESSARY FOR THIS.  THE SOIL WOULD BE DELIVERED IN TRUCKS TO THE SITE OVER THE
COURSE OF ABOUT ONE YEAR.



PUBLIC SUPPORT FOR THE CLEANUP ALTERNATIVE

CONTAMINATED SOILS:  THE CAC REPORTED THAT IT WAS NOT PREPARED TO STATE A PREFERRED ALTERNATIVE FOR
TREATMENT OF CONTAMINATED SOIL AND THAT TWO ALTERNATIVES SEEM TO HAVE MERIT: 1) TREATING THE SOILS WHERE
THEY HAVE BEEN FOUND, AND 2) EXCAVATING AND CONSOLIDATING THE SOILS INTO ONE SMALLER AREA.  WITH REGARD
TO TREATMENT OF CONTAMINATED SOILS, THE NORTH SUBURBAN CHAMBER OF COMMERCE AND U.S. REPRESENTATIVE EDWARD
MARKEY PREFER AN ACTION INVOLVING EXCAVATION AND CONSOLIDATION OF SOILS, AND RELOCATION TO OTHER ON-SITE
LOCATIONS.

THE CAC, COMMUNITY MEMBERS, THE CHAMBER OF COMMERCE, AND LOCAL OFFICIALS ALL EXPRESSED A GREAT DEAL OF
CONCERN REGARDING THE LONG-TERM MONITORING, MAINTENANCE, AND USE OF THE INDUSTRI-PLEX SITE.

ODORS RESULTING FROM HIDE PILES:  THE COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD INDICATE THAT
THE INDUSTRI-PLEX CITIZENS' ADVISORY COMMITTEE (CAC), THE NORTH SUBURBAN CHAMBER OF COMMERCE, INTERESTED
MEMBERS OF THE COMMUNITY, AND U.S. REPRESENTATIVE EDWARD MARKEY CONCUR WITH THE PROPOSED TREATMENT OF
HIDE DEPOSITS.

GROUNDWATER CONTAMINATION: MEMBERS OF THE INDUSTRI-PLEX CAC AND MEMBERS OF THE COMMUNITY ALSO SUPPORT THE
PROPOSED TREATMENT OF GROUNDWATER CONTAMINATION.  THE WATER-SOIL SUBCOMMITTEE OF THE CAC SUGGESTS THAT
TREATED GROUNDWATER BE RECHARGED UPGRADIENT INTO THE AQUIFER RATHER THAN DISCHARGING IT INTO HALL'S
BROOK, AS PREFERRED BY STAUFFER.  U.S. REPRESENTATIVE EDWARD MARKEY PREFERS TREATING THE WATER
DOWNGRADIENT OF THE SITE IN AN EFFORT TO REDUCE THE POLLUTANTS RELEASED INTO SURFACE WATER.

COMMENTS FROM POTENTIALLY RESPONSIBLE PARTIES

THE MONSANTO COMPANY, A POTENTIALLY RESPONSIBLE PARTY, STATED THAT THE PREFERRED ALTERNATIVE ADEQUATELY
ADDRESSES PUBLIC HEALTH AND ENVIRONMENTAL ISSUES.  THE COMPANY ELABORATED ON THE PREFERRED ALTERNATIVES
FOR TREATMENT OF HIDE PILES AND CONTAMINATED SOILS.  THE COMPANY PRESENTED A NEW APPROACH TO GROUNDWATER
TREATMENT WHICH WOULD INVOLVE PUMPING DOWNGRADIENT, OFF-SITE GROUNDWATER TO A BIOLOGICAL TREATMENT SYSTEM
AND REINJECTING THE EFFLUENT UPGRADIENT OF THE WELL SYSTEM.

SECTION III BELOW PROVIDES A MORE DETAILED DISCUSSION OF INDIVIDUAL PREFERENCES CONCERNING THE PROPOSED
CLEANUP APPROACHES.

II. BACKGROUND ON COMMUNITY INVOLVEMENT AND CONCERN

COMMUNITY AWARENESS OF WHAT IS NOW KNOWN AS THE INDUSTRI-PLEX SITE GOES BACK TO 1863 WHEN THE
MASSACHUSETTS DEPARTMENT OF PUBLIC HEALTH FIRST CONDUCTED HYDROGEN SULFIDE TESTING IN RESPONSE TO PUBLIC
COMPLAINTS OF ODORS EMANATING FROM THE SITE AREA.  THE SITE WAS USED FOR MANUFACTURING CHEMICALS AND
LATER FOR MANUFACTURING GLUE WHICH INVOLVED COOKING ANIMAL HIDES TO EXTRACT THE GLUE.  FOR NEARLY A
CENTURY, THE METHANE AND HYDROGEN SULFIDE GASES CAUSING THE "WOBURN ODOR" WERE CONSIDERED TO BE A PUBLIC
NUISANCE.  RESIDENTS ALSO CLAIMED THAT THE AREA WAS UNSIGHTLY AND WAS RESPONSIBLE FOR VARIOUS HEALTH
AILMENTS.

IN 1979, SITE PREPARATION FOR AN INDUSTRIAL PARK REVEALED THE PRESENCE OF A VARIETY OF CHEMICAL WASTES
FROM INDUSTRIAL ACTIVITIES.  AT THIS TIME, THE MASSACHUSETTS DEPARTMENT OF ENVIRONMENTAL QUALITY
ENGINEERING (DEQE) AND THE EPA BEGAN TO INVESTIGATE THE SITE ACTIVELY.  ON APRIL 23, 1980 IN ACCORDANCE
WITH THE MASSACHUSETTS ENVIRONMENTAL POLICY ACT, THE MASSACHUSETTS SECRETARY OF ENVIRONMENTAL AFFAIRS
AUTHORIZED THE FORMATION OF A CITIZENS' ADVISORY COMMITTEE (CAC) TO PROVIDE INPUT TO AND REVIEW TECHNICAL
DOCUMENTS RELATED TO THE SITE.

AS A RESULT OF THIS, A 14-MEMBER CAC WAS FORMED.  MEMBERS INCLUDED REPRESENTATIVES FROM THE CITIES OF
WOBURN, WILMINGTON, WINCHESTER, AND READING, AS WELL AS REPRESENTATIVES FROM LOCAL AD HOC ENVIRONMENTAL
GROUPS.  FOR THE FIRST THREE YEARS OF ITS EXISTENCE, THE CAC MET ON A WEEKLY BASIS FOR THE PURPOSE OF
HIGHLIGHTING AND ATTEMPTING TO RESOLVE ISSUES OF COMMUNITY CONCERN RELATED TO THE SITE.  NON-VOTING
REPRESENTATIVES OF EPA, DEQE, AND THE U.S. ARMY CORPS OF ENGINEERS ALSO ATTENDED THE CAC MEETINGS.  AFTER
THE CAC HAD BEEN IN EXISTENCE FOR A FEW YEARS, THE NORTH SUBURBAN CHAMBER OF COMMERCE AND AN AREA BRANCH
OF THE LEAGUE OF WOMEN VOTERS ALSO JOINED THE CAC AS VOTING MEMBERS.

FROM 1983 TO DATE, THE CAC HAS MET LESS FREQUENTLY BUT HAS CONTINUED TO PROVIDE SUBSTANTIAL INPUT TO THE
SUPERFUND CLEANUP PROCESS.  THE POTENTIALLY RESPONSIBLE PARTY CONDUCTING THE RI/FS AT THE SITE HAS
ACTIVELY COOPERATED WITH THE GROUP AND HAS INCORPORATED MANY CAC SUGGESTIONS INTO THE RI/FS.

THE CITY OF WOBURN, SURROUNDING COMMUNITIES, AND THE NORTH SUBURBAN CHAMBER OF COMMERCE ARE ALL
INTERESTED IN PROMOTING INDUSTRIAL DEVELOPMENT IN AN EFFORT TO STIMULATE THE REGIONAL ECONOMY.  HOWEVER,
A FEDERAL CONSENT DECREE HAS BEEN ISSUED REQUIRING CLEANUP OF THE SITE BEFORE ANY DEVELOPMENT CAN TAKE



PLACE.  THE CITY OF WOBURN AND THE CHAMBER OF COMMERCE ARE CONCERNED THAT THE CLEANUP IS TAKING TOO LONG
AND HINDERING THE PROCESS OF DEVELOPMENT.  SEVERAL RESIDENTS AND THE CITIZENS' ADVISORY COMMITTEE WOULD
PREFER THAT THE SITE NEVER BE DEVELOPED BECAUSE HAZARDOUS WASTES HAVE BEEN IDENTIFIED ON-SITE.  THE SITE
DEVELOPMENT ISSUE IS ONE OF SERIOUS COMMUNITY CONCERN.

III. SUMMARY OF MAJOR COMMENTS RECEIVED DURING THE TWELVE WEEK PUBLIC COMMENT PERIOD AND EPA RESPONSES TO
     THE COMMENTS

COMMENTS RAISED DURING THE INDUSTRI-PLEX SITE PUBLIC COMMENT PERIOD ARE SUMMARIZED BRIEFLY BELOW.  THE
COMMENT PERIOD WAS HELD FROM MAY 14, 1985 TO AUGUST 1, 1985 TO RECEIVE COMMENTS FROM THE PUBLIC ON THE
DRAFT FEASIBILITY STUDY.  COMMENTS ARE CATEGORIZED BY TYPE OF COMMENTOR, (E.G., THE COMMUNITY, LOCAL
OFFICIALS, AND POTENTIAL RESPONSIBLE PARTIES) AND TOPIC.

COMMENTS FROM THE COMMUNITY

EACH OF THE MAJOR COMMUNITY GROUPS AT INDUSTRI-PLEX EXPRESSED ITS PREFERENCES AND CONCERNS WITH THE
PROPOSED REMEDIAL ACTIONS. THEIR COMMENTS ARE SUMMARIZED BELOW.

TREATMENT OF GROUNDWATER CONTAMINATION

STAUFFER'S PROPOSED TREATMENT OF GROUNDWATER WOULD INVOLVE PUMPING ALL THE GROUNDWATER THAT LEAVES THE
SITE AT THE SITE BOUNDARY, TREATING THE GROUNDWATER WITH AN AIR STRIPPING PROCESS TO ENSURE COMPLIANCE
WITH EPA CRITERIA FOR DRINKING WATER, AND DISCHARGING THE TREATED GROUNDWATER TO NEARBY HALL'S BROOK. 
NEARLY ALL OF THE CONTAMINANTS IN THE GROUNDWATER WILL BE REMOVED BY THE AIR STRIPPING PROCESS. THE
REMAINING CONTAMINATION IN THE GROUNDWATER WILL DISPERSE NATURALLY INTO THE AQUIFER UNDERLYING THE SITE.

1. THE INDUSTRI-PLEX CAC, WITH THE EXCEPTION OF THE WATER-SOIL SUBCOMMITTEE, ENDORSED THE PROPOSED
   TREATMENT OF GROUNDWATER CONTAMINATION BUT REQUESTED THAT A MONITORING AND MAINTENANCE PROGRAM BE
   IMPLEMENTED TO ENSURE THAT THE AIR STRIPPING SYSTEM OPERATES RELIABLY AND THAT MALFUNCTIONS ARE
   DETECTED QUICKLY.

EPA RESPONSE:

A MAJOR COMPONENT OF ANY REMEDIAL ACTION SELECTED BY EPA WOULD BE THE DEVELOPMENT AND IMPLEMENTATION OF A
PLAN FOR MONITORING AND MAINTAINING THE EFFICIENCY OF THE REMEDIAL ACTION.  THIS PLAN IS BROKEN INTO TWO
SECTIONS.  THE FIRST SECTION DEALS WITH DESIGNING AND IMPLEMENTING A MONITORING NETWORK TO EFFECTIVELY
EVALUATE THE REMEDIAL ACTION.  THIS WOULD INCLUDE DETERMINING THE NUMBER AND LOCATION OF MONITORING WELLS
TO DETECT THE EFFECTIVENESS OF THE RECOVERY WELLS.  IT WOULD ALSO INCLUDE DETERMINING SAMPLING LOCATIONS
THROUGHOUT THE TREATMENT SYSTEM TO ENSURE THAT THE SYSTEM IS OPERATING AS DESIGNED AND TO PROVIDE AN
EARLY WARNING MECHANISM WHEN AND IF A PORTION OF THE TREATMENT SYSTEM BREAKS DOWN.  THE SECOND PORTION OF
THE PLAN DEALS WITH IDENTIFYING AREAS WITHIN THE REMEDIAL ACTION THAT WILL REQUIRE PERIODIC OR ROUTINE
MAINTENANCE AND TO PLAN A COURSE OF ACTION TO PROVIDE THAT MAINTENANCE.  INCLUDED IN THE COSTS ARE PLANT
OPERATOR SALARIES.  THESE PLANS ARE REQUIRED FOR ALL REMEDIAL ACTIONS PRIOR TO THEIR IMPLEMENTATION.

2. THE WATER-SOIL SUBCOMMITTEE OF THE INDUSTRI-PLEX CAC DIFFERED FROM THE MAJORITY OF THE CAC AND
   REQUESTED A MORE DETAILED EXPLANATION AS TO WHY REMEDIAL OPTION I (PUMP "HOT SPOTS," AIR STRIP,
   RECHARGE UPGRADIENT INTO AQUIFER) IS UNACCEPTABLE.  THE SUBCOMMITTEE BELIEVES THAT THE PREFERRED
   OPTION II (INTERCEPT PLUME AT SITE BOUNDARY, AIR STRIP, DISCHARGE INTO HALL'S BROOK) MAY BE
   OVERLY-PROTECTIVE AND EXPENSIVE.

EPA RESPONSE:

THE AGENCY AGREES IN PART WITH THE WATER-SOIL SUBCOMMITTEE AND SELECTED OPTION I (ALTERNATIVE GW-2 IN
RECORD OF DECISION) AS AN INTERIM REMEDY INSTEAD OF STAUFFER'S PROPOSED OPTION II (GW-3 IN RECORD OF
DECISION).  IN THE FS, STAUFFER RECOMMENDED THE SELECTION OF GW-3 BECAUSE THEY BELIEVED THAT IT WAS THE
MOST COST EFFECTIVE ALTERNATIVE WHICH IS PROTECTIVE OF THE PUBLIC HEALTH, WELFARE AND ENVIRONMENT AND MET
APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL PUBLIC HEALTH AND ENVIRONMENTAL REQUIREMENTS.  AS A FINAL
LONG TERM DECISION THE AGENCY WOULD HAVE TO WEIGH VERY CAREFULLY ALTERNATIVES GW-3 AND GW-4 IN ORDER TO
MAKE THE SAME DECISION RECOMMENDED BY STAUFFER. HOWEVER, THE AGENCY BELIEVES THAT, BASED ON ITS KNOWLEDGE
OF OTHER EXISTING AND POTENTIAL GROUNDWATER PROBLEMS WITHIN THE AQUIFER, IT IS NOT COST EFFECTIVE AND IT
IS INAPPROPRIATE TO MAKE A FINAL DECISION ABOUT ON-SITE REMEDIATION WITHOUT ENSURING THAT IT IS
CONSISTENT WITH THE LARGER REGIONAL AQUIFER DECISION; HENCE THE SELECTION OF GW-2.  THE PUMP AND
TREATMENT OF THE "HOT SPOT" AREAS WILL REMOVE APPROXIMATELY EIGHTY PERCENT OF THE CONTAMINANTS WITHIN SIX
TO NINE MONTHS.  THE AGENCY BELIEVES THAT AS AN INTERIM REMEDY THE IMPLEMENTATION OF GW-2 IS COST
EFFECTIVE WHEN COMPARED TO GW-3 WHICH WOULD REMOVE AN ADDITIONAL TEN PERCENT OF THE CONTAMINANTS AT A
SUBSTANTIALLY INCREASED COST AND TIMEFRAME (10 YEARS).



3. THE NORTH SUBURBAN CHAMBER OF COMMERCE PROPOSED THAT CONTAMINATED GROUNDWATER DETECTED IN ONE OFF-SITE
   WELL (OW-17) BE PUMPED AND PIPED TO THE PROPOSED TREATMENT PLANT.

EPA RESPONSE:

THE NORTH SUBURBAN CHAMBER OF COMMERCE'S PROPOSED PUMPING OF ONLY ONE OFF-SITE WELL (OW-17) WOULD BE A
MODIFIED VERSION OF GW-4, THE MOST EXPENSIVE ALTERNATIVE CONSIDERED.  THE AGENCY BELIEVES THAT THIS
ALTERNATIVE IS NEITHER COST EFFECTIVE NOR CAPABLE OF PROVIDING A SIGNIFICANT INCREASE IN PROTECTION. THE
PUMPING OF ONE WELL WOULD NOT BE CAPABLE OF CAPTURING ALL OF THE CONTAMINANTS MIGRATING OFF-SITE.  THE
AQUIFER BECOMES SIGNIFICANTLY DEEPER AND WIDER AS IT GETS FURTHER DOWNGRADIENT OF THE SITE BOUNDARY.  AS
A RESULT, THE SATURATED THICKNESS OF WATER NECESSARY TO INTERCEPT THE PLUME EFFECTIVELY BECOMES MUCH
LARGER AND REQUIRES MORE WELLS OR EXTRACTION CAPACITY THAN THE INTERCEPTION OF GROUNDWATER AT THE SITE
BOUNDARY.  THEREFORE, THE PUMPING OF ONE OFF-SITE WELL WOULD NOT BE PRACTICAL OR EFFECTIVE.  STATED
ANOTHER WAY, THIS ALTERNATIVE IS MUCH MORE COSTLY FOR ONLY A MARGINAL GAIN IN PROTECTION.

IN ADDITION TO THE ABOVE REASONS, THE AGENCY HAS DETERMINED THAT THE GROUNDWATER PROBLEMS ASSOCIATED WITH
THE SITE SHOULD BE DEALT WITH AS AN AREA-WIDE GROUNDWATER PROBLEM.  AS A RESULT, THE AGENCY WILL
IMPLEMENT AN INTERIM REMEDY PENDING A FINAL DECISION ON THE LONG TERM REMEDIAL ACTION FOR THE LARGER
AREA-WIDE PROBLEM.

4. THE MYSTIC RIVER WATERSHED ASSOCIATION AND THE INDUSTRI-PLEX CAC SUGGESTED THAT THE AQUIFER UNDERLYING
   THE SITE BE REHABILITATED FOR FUTURE USE IN PRIVATE INDUSTRIAL PROCESSES AND THAT SOME GOVERNMENT
   AUTHORITY BE GIVEN RESPONSIBILITY FOR MONITORING AND SAMPLING WATER QUALITY.

EPA RESPONSE:

THE AQUIFER UNDERLYING AND DOWNGRADIENT OF THE SITE IS CURRENTLY BEING USED BY SEVERAL INDUSTRIES IN THE
AREA.  THE WATER IS BEING USED AS NON-CONTACT COOLING WATER FOR AIR CONDITIONING PURPOSES.  THE VOLUMES
REQUIRED FOR THIS PURPOSE ARE NOT LARGE; GIVEN THE CURRENT AND POTENTIAL USES OF THE BUILDINGS WITHIN THE
AREA, IT DOES NOT APPEAR THAT THERE IS A SIGNIFICANT DEMAND FOR LARGE QUANTITIES OF INDUSTRIAL PROCESS
WATER.  THEREFORE, THE AGENCY QUESTIONS THE NEED TO ADDRESS THIS SPECIFIC ISSUE AS PART OF THE RECORD OF
DECISION (ROD).

THE ISSUE OF THE LONG TERM USES AND DEGREE OF CLEANUP WITHIN THE AQUIFER WILL BE RESOLVED AS PART OF THE
PROPOSED MULTIPLE SOURCE GROUNDWATER RESPONSE PLAN (MSGWRP) OUTLINED IN THE ROD. THIS MSGWRP IS DESIGNED
TO ADDRESS THE POTENTIAL IMPACTS ON THE AQUIFER, DETERMINE THE LONG TERM NEEDS FOR THE AQUIFER AND HOW TO
OBTAIN THESE GOALS IN LIGHT OF CURRENT AGENCY GUIDANCE AND POLICIES.  SPECIFICALLY, THE ANSWER TO THE
QUESTION WILL BE ADDRESSED AS PART OF THE MSGWRP.

5. DUNDEE PARK PROPERTIES, AN OWNER OF LAND ADJACENT TO THE SITE, IS CONCERNED THAT THE STAUFFER STUDY
   HAS IGNORED DATA FROM A JULY 1982 STUDY WHICH INDICATED ELEVATED LEVELS OF BENZENE AND TOLUENE IN
   WELLS ON DUNDEE PARK PROPERTY WITHIN THE EAST AND WEST HIDE PILE.  DUNDEE PARK PROPERTIES AND ITS 
   ENGINEERING CONSULTANTS ANTICIPATE THAT A NUMBER OF AREAS WITHIN THESE PILES MAY EXCEED THE CRITERIA
   WHICH STAUFFER USED TO DEFINE CONTAMINATED SOIL AREAS.

EPA RESPONSE:
 
FROM THE SITE.  THE RI DETERMINED THAT THE SOURCE OF BENZENE AND TOLUENE ORIGINATES MUCH FURTHER SOUTH
THAN THE EAST HIDE PILE.  THE RI DID NOT DETECT ANY IMPACT RESULTING FROM BENZENE OR TOLUENE IN THE HIDE
PILE.  THE RI DETERMINED THAT THE SHALLOW POND ADJACENT TO THE DUNDEE PARK WELLS WAS A DISCHARGE ZONE FOR
THE LOCAL GROUNDWATER.  AS A RESULT, THE ELEVATED LEVEL DETECTED IN THE DUNDEE PARK WELLS WOULD MOST
LIKELY DISCHARGE TO THE POND.  WATER QUALITY SAMPLING WITHIN AND DOWNGRADIENT OF THE POND DID NOT DETECT
THE PRESENCE OF THESE
VOLATILE ORGANIC COMPOUNDS.

THE RECOMMENDED REMEDIAL ACTION FOR THE EAST AND WEST HIDE PILES WILL ADDRESS ALL AREAS MENTIONED IN
DUNDEE PARK'S COMMENTS. SPECIFICALLY, THE PILES WILL BE CAPPED TO MINIMIZE ANY ADDITIONAL LEACHING OF
MATERIAL FROM THE PILES.

6. A COMMUNITY MEMBER SUGGESTED THAT NO WORK BE DONE AT THE SITE UNTIL THE WELLS G AND H SITE IN WOBURN,
   MASSACHUSETTS HAD BEEN TESTED FOR RADIATION; IF ANY RADIATION IS FOUND, ITS SOURCE SHOULD BE
   IDENTIFIED.

EPA RESPONSE:

THE WELLS G AND H SITE, LOCATED IN EAST WOBURN, IS A SEPARATE AND DISCRETE SITE CURRENTLY LISTED ON THE
NATIONAL PRIORITIES LIST (NPL) WHICH IS UNDERGOING A SEPARATE REMEDIAL INVESTIGATION/FEASIBILITY STUDY TO



DETERMINE THE NATURE AND EXTENT OF CONTAMINATION.  WHILE THERE EXISTS A RELATIONSHIP BETWEEN THE TWO
SITES AS A RESULT OF THE INDUSTRI-PLEX 128 SITE BEING UPGRADIENT HYDROLOGICALLY FROM THE WELLS G AND H
SITE, THE AGENCY BELIEVES THAT THE ISSUES RELATING TO WELLS G AND H ARE MOST APPROPRIATELY ADDRESSED
DURING THAT INVESTIGATION AND NOT HERE.

IN THE RECORD OF DECISION THE AGENCY HAS SELECTED AN INTERIM GROUNDWATER REMEDY FOR THE INDUSTRI-PLEX
SITE.  THIS DECISION TO PARTIALLY REMEDIATE THE GROUNDWATER PROBLEMS RESULTING FROM THE SITE WAS BASED ON
THE KNOWLEDGE OF ACTUAL OR POTENTIAL GROUNDWATER IMPACTS ABUTTING THE SITE.  PRIOR TO SELECTING A
PERMANENT LONG TERM REMEDY, THE AGENCY DECIDED THAT THE IMPLEMENTATION OF A MULTIPLE SOURCE GROUND WATER
RESPONSE
PLAN (MSGWRP) TO ADEQUATELY ADDRESS THESE OTHER PROBLEMS WAS THE MOST EFFICIENT METHOD TO DECIDE ON THE
LONG TERM CLEAN-UP GOALS FOR THAT PORTION OF THE AQUIFER.  THIS MSGWRP WILL ADDRESS THE GENERAL AREA
AROUND THE SITE AND IS NOT EXPECTED TO SPECIFICALLY ENCOMPASS WELLS G AND H, EXCEPT IN LIGHT OF THE
POTENTIAL IMPACTS TO WELLS G AND H FROM THE DECISIONS MADE RELATIVE TO THE MSGWRP STUDY AREA.

PROPOSED REMEDIAL ACTIONS

7. U.S. REPRESENTATIVE MARKEY STATED SERIOUS DOUBTS AS TO WHETHER THE RECOMMENDED METHOD OF REMOVING
   BENZENE AND TOLUENE FROM GROUNDWATER WILL ENSURE THAT CONTAMINATED WATER IS NOT ENDANGERING PUBLIC
   HEALTH.  AS AN ALTERNATIVE TO THE RECOMMENDED METHOD, MARKEY PROPOSED TREATING THE WATER DOWNGRADIENT
   OF THE SITE AND MONITORING TREATED GROUNDWATER AT ITS POINT OF INTRODUCTION INTO SURFACE WATER. 
   MARKEY ALSO REQUESTED THAT HALL'S BROOK BE TESTED REGULARLY TO ENSURE THAT CONTAMINANTS ARE NOT BEING
   DISCHARGED FROM THE SITE.

EPA RESPONSE:

THE AGENCY EVALUATED THE VARIOUS OPTIONS FOR REMEDIATION OF THE CONTAMINATED GROUNDWATER.  AS DESCRIBED
IN THE RECORD OF DECISION (ROD), THE AGENCY CHOSE TO IMPLEMENT AN INTERIM REMEDIAL ACTION WHILE RESOLVING
THE MORE WIDESPREAD CONTAMINATION OR THREAT OF CONTAMINATION SURROUNDING THE SITE.  THE AGENCY CHOSE TO
IMPLEMENT AN INTERIM SOLUTION BASED ON A NUMBER OF FACTORS WHICH ARE DETAILED IN THE ROD.  ONE OF THE
PRIMARY REASONS BEHIND SELECTION OF AN INTERIM REMEDY WAS THE BELIEF THAT THE PUBLIC HEALTH, WELFARE AND
ENVIRONMENT WOULD NOT BE IMPACTED ADVERSELY DURING THE PERIOD OF TIME THE REGULATORY AGENCIES WERE
DESIGNING A COMPREHENSIVE CLEANUP PLAN FOR THE GROUNDWATER. IT SHOULD BE NOTED THAT CURRENTLY NO ONE IS
CONSUMING WATER FROM THE AQUIFER; IN FACT, THE INDUSTRIAL USES ARE RELATIVELY LIMITED AS WELL.

THE MONITORING OF HALL'S BROOK WILL BE CONSIDERED AS PART OF THE INVESTIGATION DURING THE MULTIPLE SOURCE
GROUNDWATER RESPONSE PLAN.

TREATMENT OF ODORS RESULTING FROM HIDE PILES

STAUFFER'S PROPOSED METHOD OF TREATING ODORS FROM HIDE PILES WOULD INVOLVE: A) LOWERING THE WATERTABLE
AROUND THE EAST AND WEST PILES TO REDUCE ODOR ASSOCIATED WITH WET HIDES; B) STABILIZING AND GRADING THE
SIDES AND TOP OF THE EAST PILE, COVERING IT WITH A TWELVE INCH LAYER OF GRAVEL AND A SYNTHETIC COVER TO
PREVENT RAIN WATER FROM GETTING INTO THE PILES AND TO PREVENT GASES FROM ESCAPING WITHOUT FIRST BEING
TREATED, AND THEN  COVERING THIS WITH TWENTY-FOUR INCHES OF SOIL; AND C) INSTALLING A GAS VENTILATION AND
COLLECTION SYSTEM IN THE EAST HIDE PILE TO CAPTURE AND TREAT GASES CREATED FROM THE DECAY OF WASTES IN
THE PILE BEFORE RELEASING THEM INTO THE AIR.

8. INDUSTRI-PLEX CAC CONCURS WITH THE PROPOSED TREATMENT OF HIDE DEPOSITS, BUT BELIEVES THAT THE TEST
   PERIOD FOR EVALUATING ALTERNATIVE COLLECTION AND TREATMENT SYSTEMS SHOULD BE LONGER THAN THE SEVEN
   WEEKS PROPOSED BY STAUFFER TO ENSURE RELIABILITY AND SUITABILITY IN VARIOUS WEATHER CONDITIONS AND
   THROUGHOUT FOUR SEASONS.  THE CAC ALSO WANTS TO ENSURE THAT THE SYSTEM DESIGN WILL PREVENT ADVERSE
   ENVIRONMENTAL IMPACT SHOULD THE SYSTEM MALFUNCTION AND SUGGESTED THAT BACK-UP SYSTEMS BE USED TO
   MINIMIZE THAT POSSIBILITY.

EPA RESPONSE:

EPA AGREES WITH THE CAC REGARDING THE LENGTH OF THE MONITORING PERIOD FOR DETERMINING WHAT TYPE OF
TREATMENT, CARBON ADSORPTION OR INCINERATION, IS APPROPRIATE FOR THE EAST HIDE PILE.  EPA INTENDS TO
MONITOR THE VOLUME AND COMPOSITION OF THE GASES COLLECTED FOR A PERIOD OF ONE YEAR FOLLOWING THE
INSTALLATION OF THE GAS COLLECTION SYSTEM AND THE CAP ON THE HIDE PILE. WHILE THIS WILL DELAY THE FINAL
SOLUTION OF THE "WOBURN ODOR" PROBLEM, IT WILL HELP ENSURE THAT THE SOLUTION ACHIEVES ITS GOALS.

EPA ALSO CONCURS WITH THE CAC'S CONCERNS REGARDING THE IMPACT OF MALFUNCTIONS ON THE PUBLIC AND THE
ENVIRONMENT.  AN ESSENTIAL ELEMENT OF A SUCCESSFUL REMEDIAL ACTION IS ENSURING THAT THE ACTION IS WELL
DESIGNED AND CONSTRUCTED SO THAT MALFUNCTIONS ARE MINIMIZED.  EQUALLY ESSENTIAL IS PROVIDING BACK-UP ON
CRITICAL COMPONENTS OF THE SYSTEM.  FOR THE INCINERATION OPTION, FOR INSTANCE, THERE WILL BE TWO FLAME



IGNITION SYSTEMS AND INTERLOCKING CONTROL DEVICES TO ENSURE THAT NO GASES FROM THE HIDE PILE ENTER THE
INCINERATOR IF THERE IS NO FLAME.  THESE SAFETY AND BACK-UP EQUIPMENT SPECIFICATIONS WILL BE ADDRESSED
DURING REMEDIAL DESIGN.

9. THE INDUSTRI-PLEX CAC URGED THAT EPA EVALUATE THE BENEFITS AND PROBLEMS OF THE PROPOSAL FOR USING SOIL
   FROM THE SOUTH HIDE PILE TO STABILIZE THE EAST HIDE PILE.  THE GROUP IS CONCERNED THAT THIS ACTION MAY
   RELEASE UNDESIRABLE ODORS.

EPA RESPONSE:

THE SOUTH HIDE PILE IS A COMPARATIVELY SMALL PILE OF WASTES THAT CONTAINS SOME HIDE MATERIAL.  THE RI
INDICATES THAT ONLY SMALL DEPOSITS OF GLUE MANUFACTURING WASTES ARE PRESENT IN THIS PILE.  THE TEST PITS,
BORINGS LOGS AND THE PERSONAL EXPERIENCE OF THE FIELD PERSONNEL CONDUCTING AND SUPERVISING THESE
ACTIVITIES INDICATE THAT THE ODOR POTENTIAL IS LOW.  THE PILE IS BORDERED ON TWO SIDES BY DEVELOPED
PROPERTIES AND A PORTION OF THE DRAINAGE CHANNEL THAT WILL BE NEEDED TO REDIRECT THE WATER FROM THE POND
BETWEEN THE EAST AND WEST HIDE PILES TO THE HALL'S BROOK STORAGE AREA.  THE THIRD SIDE OF THE PILE ABUTS
AN ACTIVE RAILROAD SIDING.  GIVEN THESE TIGHT QUARTERS, IT WOULD BE EXTREMELY DIFFICULT TO CAP THIS PILE
IN PLACE WITHOUT RELOCATING THE SIDING, THE DRAINAGE CHANNEL AND A PORTION OF AT LEAST ONE BUILDING.

EPA BELIEVES THAT RELOCATING THIS PILE IS THE MOST PRACTICABLE MEANS OF ISOLATING IT FROM THE ENVIRONMENT
AND PUBLIC.  EPA RECOGNIZES, HOWEVER, THAT THE POTENTIAL EXISTS FOR GENERATING ODORS DURING THE
RELOCATION.  EPA DOES NOT BELIEVE THAT SIGNIFICANT ODORS WILL BE GENERATED, BUT IF THEY ARE, EPA WILL
HALT THE RELOCATION, REASSESS THE SIZE OF THE PROBLEM AND DEVELOP A PLAN FOR DEALING WITH THE PROBLEM. 
THE PLAN WILL BE REVIEWED WITH THE AFFECTED COMMUNITY.  IF THE REASSESSMENT OF THE PROBLEM INDICATES, AS
CURRENTLY BELIEVED, THAT THE AMOUNT OF HIDE MATERIAL IS SMALL, WORK PRACTICES COULD BE INSTITUTED THAT
COULD MINIMIZE THE INTENSITY AND DURATION OF THE ODORS.  IN THIS CASE, CONSULTING WITH THE COMMUNITY
WOULD BE AIMED AT GAUGING TO WHAT EXTENT IT IS WILLING TO ENDURE SHORT-TERM ODORS IN RETURN FOR A
LONG-TERM SOLUTION TO THE PROBLEM.

IF THE AMOUNT OF HIDE MATERIAL IS LARGE THE AGENCY WOULD HAVE TO REASSESS ITS DECISION AND WOULD LIKELY
CAP THE PILE IN PLACE USING SHEET PILING OR OTHER METHODS TO PROTECT THE DEVELOPED PROPERTIES ABUTTING
THE PILE UNTIL SUCH TIME AS ADEQUATE EQUIPMENT CAN BE MOBILIZED TO COMPLETE THE JOB AS FAST AS POSSIBLE
WHILE ENSURING THAT ODOROUS MATERIALS ARE LIMED AND COVERED IN TRANSIT. ADDITIONALLY, RELOCATING ODOROUS
MATERIALS WILL BE ACCOMPLISHED BETWEEN 9 A.M. AND 4 P.M. ONLY AND ALL MATERIALS WILL BE COVERED DAILY.

10. A COMMUNITY MEMBER PROPOSED THAT THE HIDE PILES BE COVERED WITH SOIL, RATHER THAN CAPPED WITH A
    SYNTHETIC COVER, AND ALLOWED TO AERATE AND DECOMPOSE NATURALLY.

EPA RESPONSE:

AS EVIDENCED IN THE ARTHUR D. LITTLE ODOR SPECIALIST'S REPORT, CAPPING OF THE WEST AND CENTRAL HIDE PILES
HAS ELIMINATED ODOR EMISSIONS FROM THESE POTENTIAL SOURCES.  THEREFORE, THE COMMUNITY MEMBER'S PROPOSAL
HAS MERIT.  CAPPING THE EAST HIDE PILE IN ITSELF MIGHT WORK.  EPA IS NOT CONVINCED, HOWEVER, THAT IT
WILL.  EPA PREFERS TO HAVE THE ADDED ASSURANCE OF TRAPPING, COLLECTING AND TREATING THE GASES.  IF EPA
APPROVED THIS CITIZEN'S PROPOSAL AND IT PROVED INEFFECTIVE, RETROFITTING THE PILE WITH THE SYSTEMS
DESCRIBED IN THE ROD WOULD BE VERY EXPENSIVE.

IF, ON THE OTHER HAND, THE SYSTEMS ARE INSTALLED AS DESCRIBED IN THE ROD AND THE VOLUME OF GAS GENERATED
BY THIS PILE DROPS TO THE POINT WHERE TREATMENT PROVES UNNECESSARY, THEN THE COLLECTION SYSTEM CAN BE
SEALED AND THE TREATMENT SYSTEM SHUT OFF.

11. THE INDUSTRI-PLEX CAC URGED EPA TO SERIOUSLY QUESTION STAUFFER'S USE OF "LIMITING EFFECT DOSE" LEVELS
    (LEDS) AS A MEASURE OF THE RELEASE OF ODOR BECAUSE MUCH LOWER LEVELS THAN THE SPECIFIED LEDS WOULD
    STILL BE OBJECTIONABLE TO THE CAC.  IN ADDITION, THE CAC REQUESTED THAT FURTHER CONSIDERATION AND
    SUBSTANTIATION OF APPROPRIATE CONCENTRATION LEVELS OF CONTAMINANTS BE UNDERTAKEN. THEY SUGGESTED THAT
    MORE THAN ONE SET OF LIMITING EFFECT DOSE LEVELS MAY BE NECESSARY SINCE THERE ARE SEVERAL DISTINCTLY
    DIFFERENT POPULATIONS AT RISK IN THE AREA.  FOR EXAMPLE, WORKERS IN A NEARBY BUILDING MAY BE EXPOSED
    TO CONTAMINANTS DURING A NORMAL WORK DAY WHEREAS RESIDENTS SOME DISTANCE AWAY FROM THE SITE MAY BE
    EXPOSED OVER A LONGER PERIOD OF TIME.

EPA RESPONSE:

THE FS DID NOT USE "LIMITING EFFECT DOSES" (LEDS) TO CALCULATE THE LEVEL OF HYDROGEN SULFIDE AND OTHER
REDUCED SULFUR COMPOUNDS AT WHICH THE COMMUNITY WOULD EXPERIENCE "OBJECTIONABLE ODORS". THE LEDS WERE
USED TO CALCULATE THE LEVEL BELOW WHICH THERE WOULD BE NO HEALTH PROBLEMS EXPERIENCED BY THE COMMUNITY.



ALL DECISIONS AS TO THE LEVEL AT WHICH OBJECTIONABLE ODORS WOULD BE DETECTABLE ARE BASED ON THE DATA
PROVIDED BY THE TRAINED ODOR PANEL FROM ARTHUR D. LITTLE, INC. (ADL), RESPECTED AUTHORITIES ON ODORS AND
THEIR PERCEPTION.  THE ADL ODOR PANEL CONDUCTED SURVEYS IN FIELD MEASUREMENTS AND LABORATORY EVALUATIONS
IN SUPPORT OF THEIR FINDINGS.

BASED ON ADL'S FINDINGS STAUFFER CALCULATED THE WORST CASE ODOR LEVELS BASED ON EITHER TAKING NO ACTION
OR IMPLEMENTING THE CARBON ADSORPTION REMEDIAL ACTION.  WITH CARBON ADSORPTION, NO DETECTABLE ODORS ARE
ANTICIPATED BASED ON STAUFFER'S AIR MODELING.

IN RESPONSE TO THE COMMENT SUGGESTING THAT MULTIPLE LEDS MAY BE NEEDED FOR EACH CONTAMINANT IN ORDER TO
EVALUATE THE IMPACTS ON THE HEALTH OF NEARBY WORKERS AS COMPARED TO RESIDENTS SOME DISTANCE FROM THE
SITE, THE FS POINTS OUT THAT FOR A GIVEN CONTAMINANT THERE IS A LOWEST DOSE AT WHICH A TOXIC EFFECT WAS
NOTED.  BY DEFINITION, THERE CAN BE ONLY ONE LED FOR A GIVEN CHEMICAL.  WHAT STAUFFER DID TO ADDRESS THE
CAC'S COMMENT WAS TO POSTULATE SEVERAL EXPOSURE SCENARIOS, BOTH ON-SITE AND OFF-SITE, TO ADDRESS THE
VARIOUS ROUTES BY WHICH THE PUBLIC COULD BE EXPOSED TO THESE CHEMICALS.  THE AGENCY FOR TOXIC SUBSTANCES
AND DISEASE REGISTRY (ATSDR) HAS REVIEWED THESE SCENARIOS AND CONSIDERS THEM "WORST CASE" EXPOSURES.

12. A COMMUNITY MEMBER REQUESTED THAT, AT THE INDUSTRI-PLEX SITE AND IN FUTURE WORK, EPA, RATHER THAN
    CLAIM THAT HYDROGEN SULFIDE ODOR IS NOT A HEALTH HAZARD, INSTEAD STATE THAT IT IS CURRENTLY NOT KNOWN
    IF HYDROGEN SULFIDE ODOR IS A HEALTH HAZARD.

EPA RESPONSE:

THE EPA DOES NOT NOW CONSIDER HYDROGEN SULFIDE ODOR A HAZARDOUS WASTE OR HAZARDOUS SUBSTANCE.  ALL OF
EPA'S DECISIONS ON THE HAZARDS POSED BY CHEMICALS ARE BASED ON THE LATEST RELIABLE DATA.  AS IN ALL
CASES, IT IS POSSIBLE THAT NEW DATA WILL CAUSE THE AGENCY TO RE-EVALUATE THE LEVELS AT WHICH A CHEMICAL
POSES A PROBLEM.  THUS, NEW INFORMATION MAY ARISE THAT WILL FORCE A RE-EVALUATION OF THE AGENCY'S OPINION
OF THE HAZARDS POSED BY HYDROGEN SULFIDE.  ON THE OTHER HAND, HYDROGEN SULFIDE IS A COMMON CHEMICAL, HAS
BEEN A FACTOR IN THE WORKPLACE OF NUMEROUS OCCUPATIONS AND INDUSTRIES (NOTABLY PETROLEUM REFINING AND
WASTE WATER COLLECTION AND TREATMENT) FOR A LONG TIME, AND HENCE HAS A LARGE DATA BASE ON WHICH EPA CAN
BASE ITS ASSESSMENT OF THE HAZARD POSED.

13. DUNDEE PARK PROPERTIES, AN OWNER OF LAND ADJACENT TO THE SITE, AGREED WITH THE PROPOSED REMEDIAL
    ACTION FOR THE EAST HIDE PILE BUT REQUESTED THAT STAUFFER TAKE RESPONSIBILITY FOR COVERING ALL THE
    HIDE PILES ON-SITE, NOT JUST THE EAST PILE.  THE COMPANY REQUESTED THAT THE EAST AND WEST PILES BE
    GRADED BACK FROM THEIR PROPERTY AND THAT THE DISPLACED MATERIAL BE PLACED ON THE CENTRAL OR SOUTH
    HIDE PILES AND COVERED.  THE COMPANY ALSO RECOMMENDED THAT THE SOIL AREA ALONG THE WEST SIDE OF THE
    SOUTH POND BE COVERED BY THIRTY INCHES OF SOIL AND VEGETATION.

EPA RESPONSE:

THE REMEDIAL ACTION FOR THE WEST HIDE PILE, AS WELL AS THE REMAINING DEPOSITS CONTAINING ANIMAL HIDE
MATERIAL, IS TO COVER THESE AREAS WITH THE 30-INCH SOIL COVER DESCRIBED IN THE S-11 ALTERNATIVE.  THE
EAST HIDE PILE WILL RECEIVE A SEPARATE REMEDIAL ACTION.  THE PURPOSE OF COVERING THE REMAINING HIDE
DEPOSITS IS THE SAME AS THAT FOR CONTAMINATED SOILS, WHICH IS TO ELIMINATE THE POTENTIAL FOR DIRECT
CONTACT.  IN ADDITION, THE ADDITIONAL FILL MATERIAL WILL FURTHER REDUCE THE ODOR POTENTIAL.

IN RESPONSE TO THE SECOND PART OF DUNDEE PARK'S QUESTION, THE AGENCY BELIEVES THAT GRADING OR REMOVING
SIGNIFICANT PORTIONS OF THE EAST OR WEST HIDE PILES CANNOT BE PERFORMED WITHOUT CREATING A SUBSTANTIAL
ODOR PROBLEM.  THE AGENCY DOES NOT BELIEVE IT IS NECESSARY OR PRUDENT TO REMOVE THESE DEPOSITS IN ORDER
TO IMPLEMENT AN EFFECTIVE REMEDIAL ACTION.

THE AGENCY RECOGNIZES THAT THERE ARE EXPOSED WASTE DEPOSITS ALONG THE WEST, SOUTH AND EAST MARGINS OF THE
POND.  THESE DEPOSITS WILL BE ADDRESSED BY THE REMEDIAL ACTION FOR CONTAMINATED SOILS AND SLUDGES.  THEY
WILL EITHER BE REMOVED FROM THE WETLAND OR STREAM AND CAPPED OR, IN INSTANCES WHERE EXCAVATION IS NOT
PRACTICABLE, THE STREAMS WILL BE ISOLATED FROM THE WASTES BY INSTALLING CULVERTS.

14. THE INDUSTRI-PLEX CAC REQUESTED THAT IT BE STATED CLEARLY THAT THE GAS COLLECTION/TREATMENT PROGRAM
     IS INTENDED TO RESPOND TO ANY ODORS WHICH MAY LATER DEVELOP IN THE WEST HIDE PILE (WHICH IS NOT
     SLATED FOR TREATMENT).  THE CAC STATES THAT SUCH ODOR SOURCES MUST BE ELIMINATED SHOULD THEY
     DEVELOP.

EPA RESPONSE:
 
THE AGENCY IS SYMPATHETIC TO THE CONCERN ARTICULATED BY THE CAC THAT ODORS EMANATING FROM THE SITE BE
ELIMINATED, REGARDLESS OF THE SOURCE.  THE DATA COLLECTED DURING THE RI, INCLUDING THE RESULTS OF THE
ARTHUR D. LITTLE ODOR PANEL, INDICATE THAT THE EAST HIDE PILE IS CURRENTLY THE ONLY SOURCE OF ODORS.



BASED ON THIS DETERMINATION, THE RECORD OF DECISION (ROD) CONCLUDED THAT ONLY THE EAST HIDE PILE REQUIRED
COLLECTION AND TREATMENT FOR THE ELIMINATION OF ODORS.

THE AGENCY BELIEVES THAT CONTROLLING ODOR EMISSIONS FROM THE EAST HIDE PILE WILL PROTECT THE PUBLIC
HEALTH, WELFARE AND ENVIRONMENT AND WILL RESTORE THE PUBLIC'S ABILITY TO ENJOY THE USE OF THEIR PROPERTY
AND TO CONDUCT THEIR NORMAL BUSINESS.  IN ADDITION, THE AGENCY BELIEVES THAT BY PLACING ADDITIONAL SOIL
COVER AND INSTITUTIONAL CONTROLS ON THE REMAINING HIDE DEPOSITS THE POTENTIAL FOR THE RELEASE OF ODORS IS
MINIMAL.  HOWEVER, IN THE EVENT THAT A REMEDIAL ACTION IS NOT EFFECTIVE OR SITE CONDITIONS CHANGE SO THAT
THERE IS A RELEASE OR THREAT OF RELEASE, THE AGENCY WILL REVISIT THE PROBLEM AND TAKE APPROPRIATE ACTIONS
TO MINIMIZE OR ELIMINATE THE THREAT.

15. U.S. REPRESENTATIVE MARKEY AGREED WITH STAUFFER'S PROPOSAL FOR TREATING ODORS FROM THE HIDE PILES BUT
    RECOMMENDED THAT THE DISCHARGED GAS BE MONITORED CLOSELY TO ENSURE THAT IT HAS BEEN TREATED PROPERLY.

EPA RESPONSE:

THE AGENCY WILL, AS PART OF THE REMEDIAL DESIGN PROCESS, DEVELOP AND APPROVE A COMPREHENSIVE SAMPLING AND
ANALYSIS PLAN FOR THE AIR REMEDIAL ACTION.  THIS PLAN WILL NOT ONLY DOCUMENT THE EFFICIENCY OF THE
TREATMENT SYSTEM BUT THAT THE PUBLIC HEALTH, WELFARE AND ENVIRONMENT ARE PROTECTED AS WELL.

16. THE READING BOARD OF HEALTH HAD MANY CONCERNS REGARDING THE PROPOSED REMEDIAL ALTERNATIVE FOR THE
    HIDE PILES.  SPECIFICALLY, THE BOARD REQUESTED THAT:  A) MORE CONSISTENT DATA BE PROVIDED AS TO THE
    TOXICITY OF HYDROGEN SULFIDE AND OTHER POTENTIALLY TOXIC SUBSTANCES; B) AIR MONITORING STATIONS BE
    INSTALLED ON-SITE AND DOWNWIND (IN READING) DURING CLEANUP TO PROVIDE DATA ON HYDROGEN SULFIDE,
    TOLUENE, BENZENE, OTHER GASES AND PARTICULATE MATTER; AND C) A CONTINGENCY PLAN BE DEVELOPED, WITH
    READING OFFICIALS, TO ADDRESS TREATMENT SYSTEM MALFUNCTIONS AND MEASURES FOR TEMPORARY RELOCATION OF
    RESIDENTS WITH HEALTH PROBLEMS.

EPA RESPONSE:

A) THE AMOUNT OF HEALTH EFFECTS OR TOXICITY DATA FOR A SPECIFIC CHEMICAL VARIES WIDELY AND IS VERY
COMPOUND SPECIFIC.  FOR HYDROGEN SULFIDE (H2S) THE AVAILABLE DATA INDICATES THAT H2S IS PRIMARILY A
RESPIRATORY IRRITANT. H2S IS A NATURALLY OCCURRING GAS, THE RESULT OF DECOMPOSITION AND TYPICALLY FOUND
IN DUMPS, SWAMPS, SEWER GASES AND NATURAL GAS.  IN HIGH CONCENTRATIONS OF 500-1000 PARTS PER MILLION
(PPM), H2S ACTS AS A SYSTEMIC POISON, POTENTIALLY CAUSING UNCONSCIOUSNESS AND DEATH.  H2S IS HEAVIER THAN
AIR AND WILL DISPLACE AIR IN LOW LYING OR CONFINED AREAS.  AT LOWER CONCENTRATIONS (LESS THAN 100 PPM) IT
TENDS TO BE A RESPIRATORY IRRITANT AND AFFECTS THE EYES.  FOR ADDITIONAL INFORMATION ON THIS COMPOUND AND
OTHERS FOUND AT THE SITE, THE READER IS REFERRED TO APPENDIX G OF THE FS.

B) THE USE OF AMBIENT AIR QUALITY STATIONS DURING THE IMPLEMENTATION OF THE REMEDIAL ACTION WILL BE
CONSIDERED AS PART OF THE REMEDIAL DESIGN PROCESS.  HOWEVER IT IS IMPORTANT TO POINT OUT THAT THE
DETECTION OF THE COMPOUNDS OF CONCERN USING AMBIENT MONITORING TECHNIQUES IS VERY DIFFICULT, IF NOT
IMPOSSIBLE AT THE EXPECTED CONCENTRATIONS.  INSTEAD THE AGENCY INTENDS TO USE INDUSTRIAL HYGIENE
MONITORING AND CLOSE IN MONITORING TO PROTECT WORKER SAFETY AND TO QUICKLY DETECT AND PREVENT ANY RELEASE
FROM EMANATING OFF-SITE.

TO ILLUSTRATE THE ABOVE NOTED POINT, H2S CAN BE DETECTED BY THE AVERAGE INDIVIDUAL AT CONCENTRATIONS FAR
LOWER THAN TYPICALLY USED ANALYTICAL FIELD INSTRUMENTS.  AS A RESULT, A FIELD INSPECTOR USING THIS
INSTRUMENTATION WILL REPORT NONE DETECTED EVEN THROUGH HE OR SHE MAY CLEARLY SMELL THE H2S ODOR.

THEREFORE, IT IS IMPORTANT AND PRACTICAL TO USE CONSTRUCTION TECHNIQUES WHICH MINIMIZE THE GENERATION OF
ODORS IN THE FIRST PLACE AND THEN TRY TO CONTAIN THESE ODORS ON-SITE AS MUCH AS POSSIBLE.

C) AS NOTED IN A PREVIOUS ANSWER, THE AGENCY INTENDS TO WORK CLOSELY WITH ALL INTERESTED PARTIES TO
ENSURE THAT THE IMPLEMENTATION OF THE REMEDIAL ACTION WILL NOT ADVERSELY IMPACT THE SURROUNDING
COMMUNITIES.  THE AGENCY WILL WORK WITH THE CAC, LOCAL PUBLIC HEALTH AGENCIES, AFFECTED BUSINESSES AND
THE GENERAL PUBLIC TO ENSURE THAT THEIR CONCERNS ARE ADDRESSED AND INCORPORATED TO THE EXTENT PRACTICABLE
AS THE REMEDIAL DESIGN PROGRESSES.

17. THE READING BOARD OF HEALTH REQUESTED THAT:  A) AMPLE NOTIFICATION BE GIVEN TO THE BOARD AND OTHER
    TOWN OFFICIALS REGARDING THE CONSTRUCTION AND CLEANUP TIMETABLES, WITH SPECIFIC DATES WHEN ODORS
    WOULD PREDICTABLY BE STRONG AND EMISSION LEVELS HIGH; AND B) DATA ON THE HUMAN HEALTH EFFECTS OF
    HYDROGEN SULFIDE AND OTHER SUBSTANCES BE MADE AVAILABLE TO READING RESIDENTS.



EPA RESPONSE:

AS NOTED IN PREVIOUS ANSWERS, THE AGENCY BELIEVES THAT AMPLE OPPORTUNITIES FOR INPUT EXIST DURING THE
REMEDIAL DESIGN PROCESS.  THE AGENCY FURTHER BELIEVES THAT THE SPECIFIC ANSWERS TO THE READING BOARD OF
HEALTH WILL COME AS A RESULT OF THE INTERACTIONS DURING THE DESIGN PROCESS.

TREATMENT OF CONTAMINATED SOILS

STAUFFER'S PROPOSED METHOD OF TREATING CONTAMINATED SOILS WOULD INVOLVE COVERING 43 ACRES OF THE MOST
HIGHLY CONTAMINATED SOIL WITH THIRTY INCHES OF SOIL AND VEGETATION.  ABOUT 200,000 CUBIC YARDS OF SOIL
WOULD BE REQUIRED FOR THIS, AND THE SOIL WOULD BE DELIVERED TO THE SITE IN TRUCKS OVER THE COURSE OF
ABOUT ONE YEAR.

18. THE INDUSTRI-PLEX CAC REPORTED THAT IT WAS NOT READY TO STATE ITS PREFERRED ALTERNATIVE FOR TREATMENT
    OF CONTAMINATED SOILS. THE CAC AGREED WITH THE PROPOSAL TO COVER THE CONTAMINATED SOIL BUT WANTS
    ADDITIONAL INFORMATION ABOUT THE EXCAVATION AND CONSOLIDATION ALTERNATIVE AND THE RELATIVE RISKS OF
    THE TWO OPTIONS.  THE CAC HAD SPECIFIC QUESTIONS ABOUT THE EXCAVATION ALTERNATIVE, NAMELY:  A) WHAT
    METHODS WILL BE USED TO REMOVE, TRANSPORT, BACKFILL AND CONSOLIDATE CONTAMINATED AREAS?  B) HOW WILL
    DUST BE MINIMIZED?  C) HOW CAN IT BE ENSURED THAT ALL CONTAMINATED SOIL HAS BEEN EXCAVATED?

EPA RESPONSE:

THE AGENCY CONSIDERED THE CONSOLIDATION OPTIONS VERY THOROUGHLY BECAUSE THEY MINIMIZED THE LAND AREA OVER
WHICH INSTITUTIONAL CONTROLS WOULD BE REQUIRED, REDUCED THE AMOUNT OF OPERATION, MAINTENANCE AND
MONITORING REQUIRED, AND RESTORED PRESENTLY CONTAMINATED LAND TO FULL UTILIZATION.  THE AGENCY REJECTED
THE CONSOLIDATION OPTIONS PROPOSED IN THE FEASIBILITY STUDY BECAUSE THEY WOULD REMOVE CONTAMINANTS FROM
UNDEVELOPED LAND ONLY, LEAVING CONTAMINANTS ON ALREADY DEVELOPED LAND.  THE AGENCY FINDS THIS DISTINCTION
ARBITRARY.

FURTHER, AS PROPOSED IN THE FEASIBILITY STUDY, THE RESULT OF THE CONSOLIDATION WOULD BE A CAPPED LANDFILL
SURROUNDED BY A CLEAN ZONE WHICH WOULD BE, IN TURN, SURROUNDED BY A SECOND, DISCONTINUOUS CONTAMINATED
ZONE.  THIS SITUATION DOES NOT ADD MATERIALLY TO THE PROTECTION OF THE PUBLIC HEALTH, WELFARE OR THE
ENVIRONMENT, BUT DOES ADD SUBSTANTIALLY TO THE COSTS OF THE REMEDIAL ACTION.

THE AGENCY CANNOT SPEND MONEY FROM THE FUND TO AID THE ECONOMIC DEVELOPMENT OF THE INDUSTRIAL PARK.  THE
ONLY JUSTIFIABLE REASON FOR CONSOLIDATING THESE WASTES IS TO MINIMIZE THE ACCIDENTAL OR INTENTIONAL
DISTURBANCE OF THE COMPLETED REMEDIAL ACTIONS BY MINIMIZING THE LAND AREA THAT MUST BE CONTROLLED IN
PERPETUITY.

TOWARD THIS END, A WELL-DEFINED LANDFILL IS PREFERABLE TO AN AMORPHOUS COLLECTION OF DEPOSITS. 
THEREFORE, IF THE AGENCY WERE TO ENDORSE A CONSOLIDATION OPTION, IT WOULD BE ONE IN WHICH ALL OUTLYING
DEPOSITS WERE BROUGHT TO A CENTRAL LOCATION. THIS MEANS REMOVING CONTAMINANTS FROM DEVELOPED PROPERTIES
AS WELL - INCLUDING CONTAMINANTS CURRENTLY COVERED BY BUILDINGS.

THE AGENCY DOES NOT BELIEVE THAT THE ADDED PROTECTION PROVIDED BY SUCH A MEASURE WARRANTS THE VERY LARGE
INCREASE IN COST. SINCE THE AGENCY HAS NOT SELECTED A CONSOLIDATION OPTION, THERE SEEMS TO BE NO NEED TO
DISCUSS IN DETAIL THE MECHANISMS BY WHICH SUCH A PLAN WOULD BE IMPLEMENTED.

19. THE NORTH SUBURBAN CHAMBER OF COMMERCE DISAGREES WITH THE PROPOSED REMEDIAL ACTION AND, INSTEAD,
    PREFERS THE EXCAVATION AND ON-SITE RELOCATION OF CONTAMINATED SOILS.  THE CHAMBER RECOMMENDS CAPPING
    THE SOILS AND THEN BACKFILLING THE EXCAVATED AREAS.  THE CHAMBER CLAIMED THAT THE FS DID NOT ADDRESS
    THE LONG-TERM FEASIBILITY OR RELIABILITY OF THE SOIL COVER AND ITS MAINTENANCE AT A LARGE
    INDUSTRIALLY ACTIVE SITE.

EPA RESPONSE:

THE AGENCY BELIEVES THAT IT HAS ADEQUATELY ADDRESSED THE CHAMBER'S CONCERNS IN THE PREVIOUS ANSWER.

20. THE INDUSTRI-PLEX CAC REQUESTED THAT WORK SHOULD STOP IMMEDIATELY IF UNANTICIPATED POCKETS OF WASTE
    ARE DISCOVERED DURING IMPLEMENTATION OF THE REMEDIAL ACTION.  THIS WORK SHOULD NOT BEGIN AGAIN UNTIL
    AN APPROPRIATE SOLUTION IS IMPLEMENTED.

EPA RESPONSE:

THE AGENCY BELIEVES THAT THE NATURE AND EXTENT OF THE WASTE PROBLEMS AT THIS SITE ARE REASONABLY WELL
DEFINED AND UNDERSTOOD. AS PART OF THE REMEDIAL DESIGN PROCESS CERTAIN AREAS WILL RECEIVE ADDITIONAL WORK
TO BETTER DELINEATE THE ACTUAL EXTENT OF THE WASTE.  THIS IS A NORMAL PART OF THE DESIGN PROCESS, SO THAT



AT THE END OF THE REMEDIAL DESIGN THE AGENCY WILL KNOW AND UNDERSTAND EXACTLY WHAT TO EXPECT ONCE
CONSTRUCTION BEGINS.  HOWEVER, DURING THE ACTUAL COURSE OF EVENTS, SITUATIONS FREQUENTLY PRESENT
THEMSELVES TO THE CONSTRUCTION ENGINEER THAT HE OR SHE DID NOT ANTICIPATE.  IF THE SITUATION IS SUCH THAT
IT DOES NOT PRESENT A PARTICULAR PROBLEM, (I.E., MORE OF THE SAME WASTE THAN ORIGINALLY CALCULATED), THE
ENGINEER MAKES ADJUSTMENTS AND THE WORK PROCEEDS.  IF, HOWEVER, THE SITUATION IS SUCH THAT WORK SHOULD BE
STOPPED UNTIL SUCH TIME THAT A SATISFACTORY SOLUTION TO THE PROBLEM CAN BE WORKED OUT, THEN THE ENGINEER
WILL IMPLEMENT THE CONTINGENCY PLAN OUTLINED IN THE REMEDIAL DESIGN TO ADDRESS THE PROBLEM.  THE AGENCY
BELIEVES THAT THE TYPE AND NATURE OF PROBLEMS WHICH REQUIRE THE USE OF THE CONTINGENCY PLAN WILL RECEIVE
ADEQUATE DISCUSSION DURING THE REMEDIAL DESIGN PROCESS.  A NUMBER OF COPIES OF THE DESIGN AND CONTINGENCY
PLAN WILL BE MADE AVAILABLE TO THE APPROPRIATE COMMUNITY OFFICIALS AND THE PUBLIC.

21. THE CHAMBER OF COMMERCE AND A CITIZEN REQUESTED THAT FURTHER SOIL AND SURFACE WATER SAMPLING BE
    CARRIED OUT IN THOSE AREAS (BOTH ON- AND OFF-SITE) MOST LIKELY TO BE CONTAMINATED WITH HIGHLY-TOXIC
    HEXAVALENT CHROMIUM.

EPA RESPONSE:

ADDITIONAL SAMPLING DURING THE REMEDIAL DESIGN PROCESS WILL BE NECESSARY IN ORDER TO ADEQUATELY DESIGN
THE REMEDIAL ACTIONS. THIS SAMPLING MAY INCLUDE ADDITIONAL SURFACE AND GROUNDWATER, SOIL AND AIR
SAMPLING.  IN ADDITION, ONCE THE REMEDIAL ACTION IS COMPLETED, AN ONGOING MONITORING PROGRAM WILL BE
IMPLEMENTED TO ENSURE THE CONTINUED EFFECTIVENESS OF THE REMEDIAL ACTIONS. FURTHER, THE RI DID NOT DETECT
ANY HEXAVALENT CHROMIUM.

22. THE MYSTIC RIVER WATERSHED ASSOCIATION REPORTED THAT SOME OF ITS MEMBERS FELT THAT PROVIDING THIRTY
    INCHES OF SOIL COVER FOR THE CONTAMINATED AREAS WAS TOO MUCH SOIL.

EPA RESPONSE:

THE AGENCY EVALUATED A NUMBER OF SOIL COVERING ALTERNATIVES, INCLUDING THE USE OF A THIRTY INCH COVER. 
THE AGENCY SELECTED THE THIRTY INCH COVER FOR SEVERAL REASONS, DETAILED IN THE RECORD OF DECISION.  THE
PRIMARY REASONS FOR THIRTY INCHES WAS TO ELIMINATE THE EFFECTS OF THE FREEZE-THAW CYCLE AND TO MINIMIZE
THE POTENTIAL FOR EXPOSING WASTES TO EROSION.  THE AGENCY DID NOTE THAT THERE MAY EXIST ALTERNATIVES TO
THE USE OF THIRTY
INCHES WHICH ARE EFFECTIVELY EQUIVALENT TO THE RECOMMENDED ALTERNATIVE.  THE AGENCY MAY, AS A RESULT OF
THE DESIGN PROCESS, SELECT SOME MODIFIED VERSION OF THE SELECTED ALTERNATIVE SO LONG AS THE AGENCY
BELIEVES THAT THE MODIFIED VERSION IS EQUIVALENT OR BETTER THAN THE EXISTING ALTERNATIVE AS PROPOSED.

23. A PHYSICIAN FROM THE COMMUNITY PROPOSED THAT, RATHER THAN COVERING CONTAMINATED SOILS, CHEMICALS
    SHOULD BE INJECTED INTO BORINGS TO FORM A GEL BLOCKAGE AROUND THE WASTE AND THAT THE AREA SHOULD BE
    MONITORED.

EPA RESPONSE:

THE FS EVALUATED THE FEASIBILITY OF THIS ALTERNATIVE AS PART OF THE INITIAL SCREENING PROCESS.  THE
ALTERNATIVE WAS ELIMINATED BASED ON COSTS AND TECHNICAL IMPRACTICABILITY FOR A SITE OF THIS MAGNITUDE. 
IT SHOULD BE NOTED THAT THESE TYPES OF IN-SITU TREATMENT TECHNOLOGIES ARE INNOVATIVE PROCESSES THAT HAVE
NOT BEEN FIELD TESTED EXTENSIVELY.  AS A RESULT, THE USEFULNESS OF SOME OF THESE TECHNIQUES HAS BEEN
LIMITED TO VERY SPECIFIC CHEMICALS AND SITE CONDITIONS AS WELL AS SMALL AND CAREFULLY CONTROLLED
SITUATIONS.  AS MORE EXPERIENCE IS GAINED WITH THESE TECHNOLOGIES OVER A WIDER OPERATING RANGE, THEIR USE
AT SITES SUCH AS INDUSTRI-PLEX MAY BECOME ROUTINE AND COST-EFFECTIVE.

FURTHERMORE, THESE GROUT CURTAIN TECHNOLOGIES ARE USED IN CONJUNCTION WITH, NOT IN PLACE OF, COVERS.  A
GROUT CURTAIN WILL NOT PROTECT THE PUBLIC AGAINST THE POTENTIAL FOR COMING INTO CONTACT WITH WASTES AT
THE SURFACE OF THE GROUND.  A COVER IS REQUIRED TO ACCOMPLISH THIS.

24. DUNDEE PARK PROPERTIES, AN OWNER OF LAND ADJACENT TO THE SITE, PROPOSED THAT WATERLINES BE REPLACED
    AND CONTAMINATED SOILS REMOVED.

EPA RESPONSE:

THE FS EVALUATED THE FEASIBILITY OF EXCAVATING CONTAMINATED MATERIAL FROM AROUND THE WATER, SEWER, GAS
AND ELECTRIC LINES, AND CONCLUDED THAT IT WAS NOT NECESSARY AS PART OF THESE REMEDIAL ACTIONS.  IN THE
COURSE OF ANY EMERGENCY OR ROUTINE MAINTENANCE ON THESE UTILITIES, SPECIAL CARE MUST BE TAKEN AND
EXCAVATED MATERIAL MUST BE REPLACED WITH CLEAN FILL.  THE AGENCY, IN EVALUATING THE VARIOUS PROS AND CONS
OF EACH OPTION (CONTAINMENT VERSUS COMPLETE REMOVAL), HAD TO CONSIDER THE REASONS FOR IMMEDIATE
EXCAVATION AS OPPOSED TO EXCAVATION AND REMOVAL AS NEEDED.  THE AGENCY ULTIMATELY CONCLUDED THAT THE
COSTS AND BENEFITS ASSOCIATED WITH IMMEDIATE REMOVAL WERE NOT SUFFICIENT TO WARRANT SUCH AN ACTION. 



INSTEAD, THE AGENCY PROPOSES TO LEAVE THE EXISTING UTILITIES INTACT AND IMPLEMENT A STRICT SET OF
REQUIREMENTS IN THE EVENT THAT THE UTILITIES ARE DISTURBED.  UNDER PRESENT CONDITIONS, THE DEPOSITS
SURROUNDING THE UTILITIES DO NOT POSE A THREAT TO THE PUBLIC HEALTH, WELFARE OR ENVIRONMENT.  THIS
DETERMINATION WOULD NOT HOLD TRUE IN THE EVENT THAT EXCAVATION OCCURRED AROUND THE UTILITIES. THE DIRECT,
POTENTIAL CONTACT WOULD INCREASE SIGNIFICANTLY AS WELL AS THE POTENTIAL FOR RELEASE TO THE ENVIRONMENT AS
A RESULT OF THE EXCAVATION.  HOWEVER, THESE ISSUES CAN BE ADEQUATELY ADDRESSED PRIOR TO BEGINNING THE
EXCAVATION.  THE AGENCY BELIEVES THAT, AS PART OF THE REMEDIAL DESIGN, PROCEDURES AND ASSOCIATED
CONTINGENCIES CAN BE ADEQUATELY DEVELOPED AND IMPLEMENTED TO ADDRESS THE ISSUE OF UTILITY EXCAVATION.

25. THE NORTH SUBURBAN CHAMBER OF COMMERCE BELIEVES THAT STAUFFER'S PROPOSAL TO COVER AND LEAVE
    CONTAMINATED SOILS IN PLACE ON-SITE MAY RESULT IN REDUCED PROPERTY VALUES FOR MANY PARCELS OF LAND ON
    THE SITE THEREBY CREATING FINANCIAL HARDSHIP FOR SOME FIRMS.  THEREFORE, THE CHAMBER PREFERS THAT
    CONTAMINATED SOILS BE EXCAVATED AND RELOCATED TO ANOTHER PORTION OF THE SITE.

EPA RESPONSE:

THE NORTH SUBURBAN'S CHAMBER OF COMMERCE CONCERN WAS EVALUATED AS PART OF THE SELECTION OF THE REMEDIAL
ALTERNATIVE.  THE AGENCY ULTIMATELY REJECTED THE CONSOLIDATION OPTION FOR SEVERAL REASONS SUMMARIZED
BELOW AND DETAILED THROUGHOUT THE RECORD OF DECISION (ROD).

THE RI/FS DETERMINED THAT THE CONTAMINATED SLUDGES AND SOILS ONLY POSED A POTENTIAL FOR DIRECT CONTACT
THREAT IF ALLOWED TO REMAIN EXPOSED.  IF THE MATERIAL WAS COVERED TO A SUFFICIENT DEPTH TO ELIMINATE THE
POTENTIAL FOR FUTURE EXPOSURE RESULTING FROM THE EFFECTS OF THE FREEZE-THAW CYCLE OR EROSION, THEN THE
OBJECTIVES OF THE REMEDIAL ACTIONS WOULD BE ACHIEVED.  THE ROD INDICATED THAT THE EXISTENCE OF STRUCTURES
SUCH AS BUILDINGS OR PARKING LOTS WERE EQUIVALENT TO THIRTY INCHES OF CLEAN COVER MATERIAL.  AS A RESULT,
THE NEED TO CONSOLIDATE IN ORDER TO IMPLEMENT AN ALTERNATIVE THAT WAS PROTECTIVE OF THE PUBLIC HEALTH AND
WELFARE AND THE ENVIRONMENT WAS NOT NECESSARY. AS A PRACTICAL MATTER EVEN UNDER THE CONSOLIDATION OPTIONS
ILLUSTRATED IN THE FEASIBILITY STUDY (FS) THE FINANCIAL HARDSHIP WOULD STILL EXIST FOR THE PROPERTY
OWNERS.  THIS IS BECAUSE THE AGENCY HAS DATA WHICH INDICATES THAT WASTE MATERIAL MAY STILL BE BURIED
UNDER EXISTING BUILDINGS, PARKING LOTS AND ROADWAYS.  IN THOSE INSTANCES, REMOVAL OF THE WASTE MATERIAL
IS NOT PRACTICAL UNLESS THE STRUCTURE IS PHYSICALLY REMOVED TO OBTAIN ACCESS TO THE WASTE.  AS A RESULT,
THE WASTE MATERIAL IS LIKELY TO REMAIN BURIED UNDER THE STRUCTURE.  BECAUSE THE WASTE MATERIAL WILL
REMAIN UNDER THE STRUCTURE, THIS FACT WILL BE DOCUMENTED AND CONTROLLED THROUGH THE USE OF INSTITUTIONAL
CONTROLS TO PREVENT ITS DISTURBANCE DURING ANY FUTURE BUILDING MODIFICATION OR LIKE CIRCUMSTANCES; HENCE,
THE CURRENT PROPERTY HAS A LIABILITY UNDER CURRENT FEDERAL AND STATE STATUTES.

26. U.S. REPRESENTATIVE MARKEY BELIEVES THAT STAUFFER'S PROPOSAL TO COVER FORTY ACRES OF WASTE DEPOSITS
    IGNORES OVER THIRTY ADDITIONAL ACRES OF POTENTIALLY TOXIC DEPOSITS ON-SITE.  MARKEY PROPOSED
    EXCAVATING THE WASTE DEPOSITS AND THEN CONSOLIDATING AND DISPOSING THEM IN AN ON-SITE SECURED
    LANDFILL.

EPA RESPONSE:

THE STAUFFER PROPOSAL AS OUTLINED IN THE FS INDICATES THAT, BASED ON THEIR CALCULATION, ONLY FORTY ACRES
OF THE SEVENTY ACRES REQUIRED THE APPLICATION OF A SOIL COVER IN ORDER TO PROTECT THE PUBLIC HEALTH,
WELFARE AND ENVIRONMENT AGAINST THE POTENTIAL FOR DIRECT CONTACT.

THE RECOMMENDED REMEDIAL ACTION SELECTED IN THE RECORD OF DECISION (ROD) IS CONSISTENT WITH THE INITIAL
STAUFFER RECOMMENDED ALTERNATIVE.  IT IS IMPORTANT TO NOTE THAT THE PROPOSAL ADDRESSES REMEDIAL ACTIONS
WHICH ADDRESS THE ENTIRE SITE BUT THAT ONLY APPROXIMATELY FORTY ACRES WOULD REQUIRE SOME ADDITIONAL COVER
MATERIAL IN ORDER TO PLACE THE WASTE DEPOSITS BELOW THE EFFECTS OF THE FREEZE-THAW CYCLE AND MINIMIZE THE
EFFECTS OF EROSION.  IRRESPECTIVE OF THE DEPTH BELOW GRADE, THE ROD REQUIRES, AS PART OF THE REMEDIAL
ACTION, THAT ALL WASTE DEPOSITS CONTAINING ANY CONTAMINANT ABOVE THE ACTION LEVEL HAVE RESTRICTIVE
INSTITUTIONAL CONTROLS PLACED ON THE AREA.  THE PURPOSE OF THESE CONTROLS IS TO CONTAIN THE WASTES IN
PLACE, ELIMINATE THE POTENTIAL FOR ACCIDENTAL DISTURBANCE AND CONTROL HOW THE WASTES WILL BE HANDLED IN
THE FUTURE.  THE AGENCY BELIEVES THAT THIS METHOD IS EQUALLY PROTECTIVE OF THE PUBLIC HEALTH, WELFARE AND
ENVIRONMENT AS ANY CONSOLIDATION ALTERNATIVE AND FAR LESS DISRUPTIVE.

27. DURING THE REMEDIAL INVESTIGATION, NO SUITABLE ANALYTICAL METHOD COULD BE IDENTIFIED OR DEVELOPED FOR
    ACCURATELY MEASURING THE AMOUNT OF HEXAVALENT CHROMIUM IN SAMPLES CONTAINING HIGH LEVELS OF TRIVALENT
    CHROMIUM.  THE NORTH SUBURBAN CHAMBER OF COMMERCE (NSCC) IS CONCERNED THAT THIS MAY HAVE CAUSED HOT
    SPOTS OF HEXAVALENT CHROMIUM IN SOILS TO HAVE GONE UNDETECTED.

EPA RESPONSE:

WHEN EPA BECAME AWARE THAT THE ANALYTICAL METHODS USED TO DETECT THE PRESENCE AND CONCENTRATIONS OF
HEXAVALENT CHROMIUM IN SOILS WERE INADEQUATE AND PRODUCING MISLEADING RESULTS, THE AGENCY EVALUATED



ALTERNATIVE METHODS.  SEVERAL DIFFERENT METHODS WERE EMPLOYED TO OVERCOME THE DEFICIENCY; HOWEVER, NONE
PRODUCED SATISFACTORY RESULTS.  AS A RESULT, THE AGENCY USED AN INDIRECT METHOD TO DETERMINE IF
HEXAVALENT CHROMIUM COULD BE OF SIGNIFICANT CONCERN AT THE SITE.  FIRST, IT IS IMPORTANT TO NOTE THAT,
UNDER CONDITIONS TYPICALLY FOUND IN  THE ENVIRONMENT, HEXAVALENT CHROMIUM QUICKLY REDUCES TO THE LESS
TOXIC TRIVALENT FORM OF CHROMIUM.  THE OTHER IMPORTANT FACTOR TO NOTE IS THAT HEXAVALENT CHROMIUM IS
RELATIVELY SOLUBLE IN WATER.  HENCE, IF A DEPOSIT CONTAINING HEXAVALENT CHROMIUM WERE LEAKING TO THE
GROUNDWATER, THE PRESENCE OF THE HEXAVALENT CHROMIUM WOULD QUICKLY BE DETECTED SINCE THE ANALYTICAL
PROBLEMS EXPERIENCED WITH ANALYZING SOILS ARE NOT PRESENT FOR AQUEOUS ANALYSIS.

THEREFORE, IF GROUNDWATER MONITORING WELLS ARE LOCATED NEAR AREAS OF SUSPECTED CHROMIUM DEPOSITS, THEY
WOULD DETECT ANY HEXAVALENT CHROMIUM LEAKING FROM THE SOILS.  WELLS OW-12, OW-13, OW-18 AND OW-18A WERE
SO LOCATED AND DID NOT DETECT ANY HEXAVALENT CHROMIUM.

28. THE NORTH SUBURBAN CHAMBER OF COMMERCE IS CONCERNED WITH THE RELIABILITY OF A 30-INCH CAP AS A
    BARRIER BETWEEN THE PUBLIC, SPECIFICALLY CONSTRUCTION AND MAINTENANCE WORKERS, AND THE WASTE DEPOSITS
    IN THE DEVELOPED AREAS OF THE SITE.  THE NSCC FEELS INSTITUTIONAL CONTROLS WILL BE AN INADEQUATE
    GUARANTEE THAT THE COVER WILL NOT BE PENETRATED BY THESE WORKERS.  THE NSCC RECOMMENDS INSTEAD THE
    REMOVAL OF WASTES FROM THESE AREAS AND THEIR CONSOLIDATION ON UNDEVELOPED PORTIONS OF THE SITE.

EPA RESPONSE:

THE AGENCY HAS DISCUSSED THE CONSOLIDATION ISSUE ELSEWHERE IN THIS DOCUMENT AND IN THE ROD.  HERE THE
AGENCY WILL ADDRESS THE ADEQUACY OF THE CAP AND INSTITUTIONAL CONTROLS IN PREVENTING WORKERS FROM COMING
INTO CONTACT WITH THE WASTES.

THE NSCC'S CONCERN IS VALID.  IF THE INSTITUTIONAL CONTROLS, WHICH COULD INCLUDE ZONING BY-LAWS AND
EASEMENTS IN ADDITION TO DEED RESTRICTIONS, CANNOT BE PUT IN PLACE IN SUCH A WAY THAT THE AGENCY, DEQE,
THE CITY OF WOBURN AND THE PUBLIC CAN RELY ON THEM, THEN THE PROPOSED REMEDIAL ACTION MAY NOT BE
FEASIBLE.

THE AGENCY INTENDS TO WORK WITH ALL PARTIES INVOLVED TO ESTABLISH ADEQUATE LEGAL PROTECTION OF THE CAP TO
PREVENT THE KIND OF EXPOSURES ABOUT WHICH THE NSCC IS CONCERNED.  AS DISCUSSED IN THE ROD, THE AGENCY
WILL USE THE TYPE OF RESTRICTIONS MANDATED BY THE RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) AS THE
MODEL FOR AT INDUSTRI-PLEX.

IF SUCH CONTROLS ARE UNOBTAINABLE OR OTHERWISE PROVE UNSATISFACTORY, THE PROPOSED REMEDIAL ACTION WILL
HAVE TO BE RECONSIDERED AND ALTERNATIVES, SUCH AS COMPLETE CONSOLIDATION OR REMOVAL, RE-EVALUATED.  ANY
CHANGES IN THE PLANNED REMEDIAL ACTIONS FOR THE SITE WILL BE DISCUSSED WITH ALL PARTIES AND THE CHANGES
WILL BE DESCRIBED IN A SUPPLEMENTAL ROD ISSUED BY THE REGIONAL ADMINISTRATOR.

29. THE NORTH SUBURBAN CHAMBER OF COMMERCE (NSCC) IS CONCERNED THAT THE ACTION LEVELS (ALLOWABLE LEVELS)
    PROPOSED IN THE FS AND ACCEPTED BY THE AGENCY WILL NOT PROTECT THE PUBLIC HEALTH.

EPA RESPONSE:

THE AGENCY DISAGREES WITH THE NSCC ON THIS ISSUE.  THE ENDANGERMENT ASSESSMENT IN THE FS CALCULATED THE
LIMITING EFFECT DOSES (LED'S) BASED ON THE EPA DRINKING WATER STANDARDS FOR ORGANIC LEAD AND CHROMIUM. 
THESE DRINKING WATER STANDARDS HAVE BEEN REVIEWED AND ENDORSED BY THE NATIONAL ACADEMY OF SCIENCES. USING
THESE LED'S, THE FS POSTULATED EXPOSURE SCENARIOS BY WHICH THE PUBLIC MIGHT COME IN CONTACT WITH THE
WASTES.  THE CONCLUSIONS OF THIS PROCESS WERE REVIEWED BY THE AGENCY AND BY THE DEPARTMENT OF HEALTH AND
HUMAN SERVICES AGENCY FOR TOXIC SUBSTANCES AND DISEASE REGISTRY (ATSDR).  BOTH FOUND THE LEVELS
PROTECTIVE OF THE PUBLIC HEALTH.  ATSDR, IN FACT, CONCLUDED THAT, FOR AN INDUSTRIAL PARK, THE LEVELS
COULD BE TEN TIMES HIGHER AND REMAIN PROTECTIVE OF THE PUBLIC HEALTH.  THE AGENCY DECIDED TO ACCEPT THE
MORE PROTECTIVE LEVELS PROPOSED IN THE FS BASED ON THE UNCERTAINTY OF THE FUTURE USE OF THE SITE.

PUBLIC HEALTH AND SAFETY ISSUES

30. A COMMUNITY MEMBER SUGGESTED THAT AREA RESIDENTS BE CHECKED PERIODICALLY FOR POSSIBLE HEALTH IMPACTS
    ON A REGULAR AND CONTINUING BASIS.

EPA RESPONSE:

THE QUESTIONS OF POTENTIAL HEALTH IMPACTS AND, AS AN OUTGROWTH OF THIS CONCERN, A REQUEST FOR A COMMUNITY
HEALTH MONITORING PROGRAM, ARE VERY COMMON AND LEGITIMATE ISSUES RAISED DURING THE COURSE OF ANY
SUPERFUND INVESTIGATION.  THE NEED FOR SUCH A STUDY IS EVALUATED ON A SITE BY SITE BASIS.  IN THIS REGARD
THE EPA REQUESTS FROM THE APPROPRIATE STATE PUBLIC HEALTH AGENCY AND THE DEPARTMENT OF HEALTH AND HUMAN
SERVICES' AGENCY FOR TOXIC SUBSTANCES AND DISEASE REGISTRY (ATSDR) ASSISTANCE IN THE DETERMINATION OF



NEED.  EPA PROVIDES ITS KNOWLEDGE OF SITE CONDITIONS AND ENVIRONMENTAL EXPERTISE WHILE THE HEALTH
AGENCIES PROVIDE THE EXPERTISE ABOUT THE POTENTIAL FOR HEALTH IMPACTS RESULTING FROM THE SITE.

EARLY IN THE SITE INVESTIGATION, EPA WORKED CLOSELY WITH THE MASSACHUSETTS DEPARTMENT OF PUBLIC HEALTH
(DPH) AND THE FEDERAL CENTER FOR DISEASE CONTROL (CDC) TO EVALUATE THE NEED FOR PUBLIC HEALTH ASSESSMENT
AS A RESULT OF POSSIBLE EXPOSURE FROM THE INDUSTRI-PLEX 128 SITE.  THE CONCLUSION WAS THAT THE NATURE OF
THE WASTE AND SITE CHARACTERISTICS MADE IT UNLIKELY THAT THE SURROUNDING COMMUNITY WAS AT RISK FROM THE
SITE. SUBSEQUENT ON- AND OFF-SITE DATA AND THE ENDANGERMENT ASSESSMENT CONDUCTED DURING THE FEASIBILITY
STUDY SUPPORT THE DPH AND CDC CONCLUSIONS.  AS A RESULT, THE AGENCY DOES NOT BELIEVE THAT SUCH A
MONITORING PROGRAM IS EITHER NECESSARY OR WARRANTED.

31. A REPRESENTATIVE OF THE GROUP FOR A CLEANER ENVIRONMENT (FACE) QUESTIONED:  A) THE ABILITY OF ACCESS
    ROADS TO HANDLE THE PROPOSED HIGH TRAFFIC VOLUME IF TRUCKS WERE TO OPERATE DURING THE DAY; B) THE
    SAFETY OF THE HEAVY TRUCKS CARRYING SOIL COVER OVER UNSTABLE GROUND DURING LATE EVENING HOURS; AND C)
    WHETHER MEASURES WOULD BE TAKEN TO PROTECT AGAINST EQUIPMENT VANDALISM IN ISOLATED PARTS OF THE SITE.

EPA RESPONSE:

THE QUESTIONS FACE RAISED ARE ALL QUESTIONS WHICH ARE MOST APPROPRIATELY RESOLVED DURING THE REMEDIAL
DESIGN (RD) PROCESS. IT IS WELL KNOWN THAT THE EXISTING ROAD SYSTEM IS AT PEAK CAPACITY DURING CERTAIN
PORTIONS OF THE DAY.  THIS FACT HAS A SIGNIFICANT IMPACT ON THE ABILITY TO IMPLEMENT MOST OF THE REMEDIAL
ACTIONS CONSIDERED IN THE FEASIBILITY STUDY (FS). THE SELECTED REMEDIAL ACTION SEEKS TO MINIMIZE ANY
ADDITIONAL IMPACTS ON THE OVERWORKED ROAD SYSTEM BY MINIMIZING THE AMOUNT OF OFF-SITE FILL MATERIAL
NECESSARY TO ADEQUATELY COVER THE AREAS REQUIRING REMEDIAL ACTION.  WHEN COMPARED TO THE MAJORITY OF
OTHER ALTERNATIVES, THE RECOMMENDED REMEDIAL ACTION REQUIRES RELATIVELY SMALL QUANTITIES OF OFF-SITE
MATERIAL.  WHILE IT IS PREMATURE TO PROVIDE A DEFINITIVE ANSWER TO THE FIRST PART OF THIS QUESTION UNTIL
THE RD PROCESS HAS ACCURATELY IDENTIFIED SPECIFIC AREAS AND AMOUNTS OF FILL REQUIRED FOR THOSE AREAS,
SEVERAL OPTIONS WHICH ARE BEING CONSIDERED ARE: TRUCKING DURING OFF PEAK HOURS ONLY, BRINGING FILL IN
ONLY ON WEEKENDS, BRINGING FILL ON-SITE USING RAIL CARS, OR CONSTRUCTING SPECIAL ACCESS ROADS TO BRING
MATERIALS ON SITE.

AGAIN, AS PART OF THE RD PROCESS, STEPS INVOLVING STANDARD AND PRUDENT ENGINEERING PRACTICES WILL BE
INCORPORATED INTO THE DESIGN TO ENSURE THAT THE REMEDIAL ACTION IS IMPLEMENTED EFFICIENTLY AND SAFELY. 
THERE ARE A NUMBER OF TECHNIQUES AVAILABLE TO PROVIDE A STABLE PLATFORM FOR HEAVY EQUIPMENT TO WORK FROM. 
FOR EXAMPLE, TECHNIQUES SUCH AS THE PLACEMENT OF SOIL STABILIZATION FABRICS FOLLOWED BY FILL MATERIAL CAN
CREATE A STABLE BASE.  ANOTHER TECHNIQUE WOULD INVOLVE THE PLACEMENT OF COVER MATERIAL ON A STABLE BASE,
TRUCKING MATERIAL OVER THE COVER AND STABLE BASE TO THE INTERFACE, DEPOSITING THE FILL AND, WORKING FROM
THE ALREADY PLACED COVER, SLOWLY EXTENDING THE COVER USING THE ALREADY PLACED COVER AS A BASE.

IN RESPONSE TO THE LAST PART OF THE QUESTION, MOST OF THE MONITORING EQUIPMENT WILL NOT BE PERMANENTLY
LOCATED IN THE FIELD BUT INSTEAD BROUGHT INTO THE FIELD BY THE PERSONNEL PERFORMING THE SAMPLING.  FOR
THOSE MONITORING POINTS (I.E., MONITORING WELLS) WHICH PERMANENTLY REMAIN ON-SITE, TECHNIQUES INVOLVING
CONSTRUCTION OF PROTECTIVE HOUSINGS ARE USUALLY ENOUGH TO PROTECT THE EQUIPMENT.

THE AGENCY WOULD LIKE TO CONCLUDE ITS RESPONSE TO THIS QUESTION BY NOTING THAT QUESTIONS SIMILAR TO THE
ONE ABOVE WILL BE DISCUSSED IN MORE DETAIL WITH THE PUBLIC AS THE RD PROCEEDS. THE AGENCY IS COMMITTED TO
IMPLEMENTING THE NECESSARY REMEDIAL ACTIONS WHILE MINIMIZING ADVERSE IMPACTS TO THE SURROUNDING
COMMUNITY.  IT BELIEVES THAT THIS GOAL IS BEST REACHED BY SUBSTANTIAL INTERACTION WITH THE AFFECTED
COMMUNITY THROUGH A COMMUNITY RELATIONS PLAN.

32. A COMMUNITY RESIDENT REQUESTED THAT, GIVEN THE PRESENCE OF TOXIC CHEMICALS IN THE AREA, EPA CONSIDER
    HOW TO PROTECT THE PUBLIC FROM ACTS OF TERRORISM AND SABOTAGE.

EPA RESPONSE:

EPA, WHENEVER IT BECOMES INVOLVED AT A HAZARDOUS WASTE SITE, PLACES THE PROTECTION OF THE PUBLIC HEALTH,
WELFARE AND ENVIRONMENT FROM ANY SUDDEN RELEASES FROM THE SITE AS ITS HIGHEST PRIORITY.  THE POTENTIAL
FOR A SUDDEN RELEASE FROM THE SITE WHICH POSES AN IMMINENT AND SUBSTANTIAL THREAT TO THE PUBLIC HEALTH,
WELFARE AND ENVIRONMENT USUALLY RESULTS FROM THE DETERIORATING CONDITIONS OF BARRELS, LAGOONS OR TANKS AS
THE RESULT OF VANDALISM, NOT ACTS OF TERRORISM OR SABOTAGE. SITE CONDITIONS AT THE INDUSTRI-PLEX 128 SITE
DO NOT INDICATE THAT THE POTENTIAL FOR A SUDDEN RELEASE IS VERY HIGH AND, AS A RESULT, THE AGENCY FEELS
THAT SPECIAL STEPS TO ADDRESS THESE ISSUES ARE NOT NECESSARY.  AS SITE CONDITIONS CHANGE DURING THE
REMEDIAL ACTION THE AGENCY WILL TAKE THE NECESSARY STEPS TO ENSURE THAT A SUDDEN RELEASE DOES NOT OCCUR,
IRRESPECTIVE OF THE CAUSE.



SITE CLOSURE AND POST-CLOSURE ACTIVITIES

33. THE INDUSTRI-PLEX CAC, THE NORTH SUBURBAN CHAMBER OF COMMERCE, AND A FEW RESIDENTS RAISED SEVERAL 
    QUESTIONS REGARDING PLANNING AND PREPARATION FOR SITE CLOSURE AND POST-CLOSURE ACTIVITIES: A) HOW AND
    BY WHOM WILL IT BE DETERMINED THAT REMEDIAL ACTION IS COMPLETED?  B) WILL A CERTIFICATE OF
    COMPLIANCE, OR SIMILAR DOCUMENT, BE ISSUED TO AFFECTED PROPERTY OWNERS?  C) WHAT AGENCY WILL OVERSEE
    SITE CLOSURE?  D) WHAT ARE THE PROCEDURES AND LEGAL BASES FOR MONITORING AND ENFORCING COMPLIANCE
    WITH ANY RESTRICTIONS THAT MAY BE IN PLACE?  E) WHAT WILL BE THE PROCEDURE FOR ALERTING THE PUBLIC TO
    POTENTIAL DANGER FROM DISTURBING COVERED AREAS?  (THE CAC SUGGESTED THAT THE FEDERAL GOVERNMENT
    ACQUIRE SEALED SITE AREAS AND TURN THE TITLE OVER TO THE CITY OF WOBURN.).

EPA RESPONSE:

A) IT IS THE RESPONSIBILITY OF THE UNITED STATES ENVIRONMENTAL PROTECTION AGENCY (EPA) TO ENSURE THAT THE
REMEDIAL ACTIONS UNDERTAKEN AT A CERCLA SITE ARE PROPERLY DESIGNED, EFFECTIVELY IMPLEMENTED AND REMAIN
PROTECTIVE OF THE PUBLIC HEALTH, WELFARE AND ENVIRONMENT.  ONCE A RECORD OF DECISION (ROD) HAS BEEN
SIGNED BY THE REGIONAL ADMINISTRATOR, THE ARMY CORPS OF ENGINEERS (ACE) TYPICALLY OVERSEES THE REMEDIAL
DESIGN AND CONSTRUCTION PROCESS, ENSURING THAT IT IS COMPLETED TO SPECIFICATIONS.  AS PART OF THE CERCLA
REQUIREMENTS, THE COMMONWEALTH OF MASSACHUSETTS AGREES TO ENSURE THAT THE REMEDIAL ACTION IS PROPERLY
OPERATED AND MAINTAINED.

B) THE USE OF INSTITUTIONAL CONTROLS ARE AN INTEGRAL PART OF THE REMEDIAL ACTION TO ENSURE THAT THE
REMEDIAL ACTION IS NOT INADVERTENTLY DISTURBED AND REMAINS EFFECTIVE.  WHILE THE GENERAL FORM OF THESE
INSTITUTIONAL CONTROLS WILL FOLLOW THOSE REQUIRED UNDER THE RESOURCE CONSERVATION AND RECOVERY ACT (RCRA)
IT IS PREMATURE TO SPECIFICALLY STATE WHAT EXACT FORM OF POST-CLOSURE RESTRICTIONS WILL BE REQUIRED FOR
PROPERTY OWNERS AT THE SITE.  HOWEVER, ONE METHOD WOULD BE THROUGH A COURT ENFORCED CONSENT DECREE.

C) AS NOTED IN THE ANSWER TO PART A, CERCLA REQUIRES THAT THE COMMONWEALTH OF MASSACHUSETTS BE
RESPONSIBLE FOR ASSURING THAT PROPER OPERATION AND MAINTENANCE (O&M) IS UNDERTAKEN AT THE SITE. CERCLA
DOES NOT SPECIFICALLY REQUIRE THAT THE COMMONWEALTH PAY FOR OR PHYSICALLY UNDERTAKE THE O&M
RESPONSIBILITIES THEMSELVES, ONLY THAT THEY ARE PROPERLY AND EFFECTIVELY IMPLEMENTED.  AS A RESULT, THE
COMMONWEALTH MAY UTILIZE WHATEVER MECHANISM IT DEEMS APPROPRIATE TO PROVIDE THAT DEGREE OF ASSURANCE TO
THE EPA.  TYPICALLY, A STATE MAY, THROUGH A CONSENT DECREE WITH A RESPONSIBLE PARTY, REQUIRE THE PARTY TO
PAY FOR AND IMPLEMENT THE O&M, OR MAY DEVELOP AN AGREEMENT WITH A LOCAL COMMUNITY OR EXISTING PROPERTY
OWNER.  PRESENTLY, AT THIS SITE THE AGENCIES ARE NEGOTIATING WITH A NUMBER OF PARTIES ON THIS AS WELL AS
A NUMBER OF OTHER ISSUES.

D) THERE ARE A NUMBER OF ALTERNATIVES AVAILABLE TO THE FEDERAL AND STATE AGENCIES TO ENSURE THAT THE
REMEDIAL ACTION CONTINUES TO BE EFFECTIVE.  ONE SUCH ALTERNATIVE IS A COURT ENFORCED CONSENT DECREE
BETWEEN THE AGENCIES AND PROPERTY OWNER OR RESPONSIBLE PARTIES.  IT IS PREMATURE TO INDICATE WHAT THE
FINAL FORM OF EFFECTIVE CONTROLS WILL BE.

E) CURRENTLY THERE IS NO ADEQUATE ANSWER TO THIS QUESTION, HOWEVER, THE AGENCY BELIEVES THAT THE
CONTAMINATED SOILS (NOT HIDE DEPOSITS) CAN BE DISTURBED IN A CAREFULLY CONTROLLED MANNER SO AS NOT TO
POSE ANY POTENTIAL ADVERSE IMPACT TO THE PUBLIC HEALTH, WELFARE AND ENVIRONMENT.  THESE PROCEDURES WILL
BE DEVELOPED AS PART OF THE REMEDIAL DESIGN PROCESS, AT WHICH TIME THE POTENTIAL EXPOSURE/HEALTH IMPACTS
WILL BE DETAILED. AS THESE PROCEDURES EVOLVE THERE WILL BE SUBSTANTIAL OPPORTUNITY FOR PUBLIC INPUT.

34. THE MYSTIC RIVER WATERSHED ASSOCIATION REQUESTED THAT EPA AND DEQE NOT LABEL THE FENCED-OFF HAZARDOUS
    WASTE AREAS OF THE SITE "CONSERVATION LAND" BECAUSE THIS WOULD BE MISLEADING.

EPA RESPONSE:

THE EPA AND DEQE PRESENTLY HAVE NO PLANS WHICH WOULD LABEL THE PROPERTY AS "CONSERVATION LAND.".

35. A COMMUNITY MEMBER REQUESTED THAT FUTURE DEVELOPMENT OF THE SITE BE FORBIDDEN IN THE AREAS OF HIDE
    DEPOSITS (IN AN EFFORT TO MITIGATE ODORS) AND CONTAMINATED SOILS (IN AN EFFORT TO CONTROL
    CONTAMINATED DUST).  IN THE EVENT THAT DEVELOPMENT IS PERMITTED IN THE AREAS OF CONTAMINATED SOIL,
    THE RESIDENT REQUESTED THAT THE "TRACK RECORD" OF THE DEVELOPER AS WELL AS MONITORING AND ENFORCEMENT
    PROCEDURES BE CONSIDERED CAREFULLY BEFORE DEVELOPMENT IS ALLOWED.

EPA RESPONSE:

THE AGENCY BELIEVES THAT THE CITIZEN'S REQUEST THAT NO FUTURE SITE DEVELOPMENT BE PERMITTED IS
UNNECESSARY AND NOT WARRANTED. THE AGENCY BELIEVES THAT PORTIONS OF THE SITE MAY BE DEVELOPED IN SOME
LIMITED FASHION SO THAT THE EFFECTIVENESS OF THE IMPLEMENTED REMEDIAL ACTION IS NOT COMPROMISED.  THE
AGENCY PROPOSES TO CONTROL FUTURE SITE DEVELOPMENT THROUGH THE USE OF INSTITUTIONAL CONTROLS.  THESE



INSTITUTIONAL CONTROLS ARE DESIGNED TO PREVENT THE UNAUTHORIZED DISTURBANCE OF THE REMEDIAL ACTION.

THE AGENCY IS AWARE OF THE COMMUNITY'S CONCERN ABOUT THE POTENTIAL RELEASE OF ODORS AND CONTAMINANTS AND
WOULD MODIFY ANY DEVELOPMENT PROPOSAL TO ENSURE THAT THERE WERE NO RELEASE OF ODORS OR OTHER CONTAMINANTS
DURING THE DEVELOPMENT.

A PROCESS TO ENSURE CONSISTENCY AND PUBLIC INPUT PRIOR TO ANY PERMISSION BEING GRANTED WILL BE DEVELOPED
AS PART OF THE REMEDIAL DESIGN PROCESS.

36. THE INDUSTRI-PLEX CAC SUGGESTED THAT STAUFFER'S FIFTEEN-YEAR MONITORING PLAN INCLUDE A REGULATORY
    PROCESS FOR REVIEWING PROPOSALS TO ALTER THE SITE.  THE CAC PROPOSED THAT DEQE FILE A MONITORING
    PROGRAM WITH APPROPRIATE OFFICIALS AND AGENCIES FIVE YEARS BEFORE THE END OF STAUFFER'S FIFTEEN YEAR
    MONITORING PERIOD.  THE CAC PROPOSED THAT THE PROGRAM REQUIRE THE FILING OF ANNUAL REPORTS BY THE
    MONITORING PARTY TO PROVIDE DETAILS ON MAINTENANCE, SECURITY, AND LANDOWNER ALTERATIONS AT THE SITE.

EPA RESPONSE:

THE CAC COMMENTS ARE APPROPRIATE AND WILL BE INCORPORATED IN DETAIL AS PART OF THE REMEDIAL DESIGN
PROCESS.

37. A CITIZEN REQUESTED THAT AN "ODOR AND PARTICULATE NOTIFICATION PLAN," INCLUDING PROVISIONS FOR
    EMERGENCY EVACUATION AND VOLUNTARY RELOCATION, BE IN PLACE DURING CLEANUP ACTIVITIES AND DURING ANY
    POSSIBLE FUTURE DEVELOPMENT ACTIVITY AT THE SITE.

EPA RESPONSE:

THE AGENCY BELIEVES THAT SUCH A PLAN IS UNNECESSARY AND UNWARRANTED.  TECHNIQUES TO MINIMIZE AND CONTAIN
ANY RELEASE OR THREAT OF RELEASE DURING AND AFTER THE CONSTRUCTION OF THE REMEDIAL ACTION SHALL BE
INCORPORATED AS PART OF THE REMEDIAL DESIGN.  THE AGENCY WILL CONTINUE TO WORK WITH THE CITIZEN'S
ADVISORY COMMITTEE, COMMUNITY LEADERS, REPRESENTATIVES OF BUSINESS AND THE GENERAL PUBLIC TO ENSURE THAT
THEIR CONCERNS ARE ADEQUATELY ADDRESSED DURING THE REMEDIAL DESIGN PHASE.

38. THE INDUSTRI-PLEX CAC STATED THAT IT WISHES TO REVIEW SPECIFIC REMEDIAL DESIGN PLANS AND ANY PLANS
    FOR MONITORING THE SITE DURING THE FIFTEEN-YEAR PERIOD FOR WHICH STAUFFER HAS MONITORING
    RESPONSIBILITY.

EPA RESPONSE:

THE AGENCIES HAVE WELCOMED THE PAST INVOLVEMENT OF THE INDUSTRI-PLEX CAC.  THEY HAVE BEEN CONTINUALLY
IMPRESSED WITH THE CAC'S DEGREE OF PROFESSIONALISM, DEDICATION TO THE TASK AND POSITIVE SUGGESTIONS FOR
IMPROVEMENT IN THE PRODUCTS PRODUCED.  THE AGENCIES LOOK FORWARD TO CONTINUED INTERACTION WITH THE CAC
AND PUBLIC.  THE AGENCIES BELIEVE THAT THE CAC WILL HAVE AMPLE TIME TO REVIEW AND HAVE INPUT INTO ALL
ASPECTS OF THE REMEDIAL DESIGN PROCESS, INCLUDING THE FIFTEEN YEAR MONITORING PROGRAM.

39. THE INDUSTRI-PLEX CAC REQUESTED THAT THE LAND AREA ON WHICH THE PILES ARE CURRENTLY LOCATED NOT BE
    AVAILABLE FOR DEVELOPMENT, FOR OTHER LAND USES OR FOR ANY TYPE OF ALTERATION ONCE THE REMEDIAL ACTION
    IS COMPLETED.

EPA RESPONSE:

THE AGENCY IS COGNIZANT OF THE CAC'S CONCERN THAT FUTURE SITE ACTIVITIES WILL ADVERSELY IMPACT THE
IMPLEMENTED REMEDIAL ACTIONS.  THE AGENCY AGREES WITH THE BASIC INTENT OF THE CAC'S PROPOSAL BUT NOT THE
MANNER IN WHICH TO ACCOMPLISH THE GOAL.

SUBPART G, CLOSURE AND POST-CLOSURE OF THE RESOURCE CONSERVATION AND RECOVERY ACT, WILL GOVERN HOW THE
SITE IS TO BE MAINTAINED ONCE THE REMEDIAL ACTION IS COMPLETED.  SPECIFICALLY, SS264.117(C) STATES THAT
POST-CLOSURE USE OF THE PROPERTY SHALL NOT DISTURB THE INTEGRITY OF THE FINAL COVER, LINER(S), OR ANY
OTHER COMPONENTS OF ANY CONTAINMENT SYSTEM UNLESS THE REGIONAL ADMINISTRATOR FINDS THAT THE DISTURBANCE
IS NECESSARY TO THE PROPOSED USE OF THE PROPERTY AND WILL NOT INCREASE THE POTENTIAL HAZARD TO HUMAN
HEALTH OR THE ENVIRONMENT.  AS CAN BE SEEN FROM THE ABOVE SECTION, RCRA REQUIRES CAREFUL CONSIDERATION BY
THE REGIONAL ADMINISTRATOR PRIOR TO ALLOWING MODIFICATION OF THE REMEDIAL ACTION.  PRESENTLY THE AGENCY
CAN SEE CONDITIONS UNDER WHICH CERTAIN SITE DEVELOPMENT WOULD BE PERMITTED UNDER SPECIFIC GUIDELINES AND
CONTROLS.  A DRAFT OF THESE GUIDELINES AND CONDITIONS WILL BE DEVELOPED AND INCLUDED AS PART OF THE
REMEDIAL DESIGN PROCESS.

AGAIN, AS PART OF THE RD PROCESS, STEPS INVOLVING STANDARD AND PRUDENT ENGINEERING PRACTICES WILL BE
INCORPORATED INTO THE DESIGN TO ENSURE THAT THE REMEDIAL ACTION IS IMPLEMENTED EFFICIENTLY AND SAFELY. 



THERE ARE A NUMBER OF TECHNIQUES AVAILABLE TO PROVIDE A STABLE PLATFORM FOR HEAVY EQUIPMENT TO WORK FROM. 
FOR EXAMPLE, TECHNIQUES SUCH AS THE PLACEMENT OF SOIL STABILIZATION FABRICS FOLLOWED BY FILL MATERIAL CAN
CREATE A STABLE BASE.  ANOTHER TECHNIQUE WOULD INVOLVE THE PLACEMENT OF COVER MATERIAL ON A STABLE BASE,
TRUCKING MATERIAL OVER THE COVER AND STABLE BASE TO THE INTERFACE, DEPOSITING THE FILL AND, WORKING FROM
THE ALREADY PLACED COVER, SLOWLY EXTENDING THE COVER USING THE ALREADY PLACED COVER AS A BASE.

PUBLIC PARTICIPATION PROCESS AND MISCELLANEOUS CONCERNS

40. THE CAC ASKED EPA AND DEQE TO LEGITIMIZE THE CAC PROCESS BY FORMALLY INCORPORATING IT INTO THE
    ADMINISTRATION OF BOTH THE FEDERAL AND MASSACHUSETTS SUPERFUND PROGRAMS.

EPA RESPONSE:

THE FORMATION OF THE CITIZENS ADVISORY COMMITTEE (CAC) WAS DONE UNDER THE MASSACHUSETTS ENVIRONMENTAL
POLICY ACT (MEPA) AS A METHOD FOR CITIZENS TO ADVISE THE SECRETARY OF ENVIRONMENTAL AFFAIRS, WHO IN TURN
SUBMITS HIS OR HER CONCERN TO THE DEQE. THE DEQE AND EPA BELIEVE THAT THE CAC UNDER MEPA HAS BEEN AND
WILL CONTINUE TO BE AN EFFECTIVE FORUM FOR CITIZENS TO HAVE SIGNIFICANT INPUT INTO THE PROCESS.

THE EPA COMMUNITY RELATIONS PLAN, WHILE RECOGNIZING THE USEFULNESS OF SPECIALIZED GROUPS, SUCH AS THE
CAC, PREFERS TO SOLICIT PUBLIC INPUT FROM ALL FACETS OF THE COMMUNITY AND NOT LIMIT ITSELF TO THE FORMAL
DESIGNATION OF ONE PARTICULAR GROUP.  AS A PRACTICAL MATTER, THE DEQE AND EPA INTEND TO USE THE CAC AS A
PRIMARY FORUM TO HOLD INFORMAL DISCUSSIONS WITH THE GENERAL PUBLIC IN ADDITION TO THE FORMAL PUBLIC
HEARING PROCESS.

41. BOSTON EDISON COMPANY, WHICH HAS TWO MAJOR TRANSMISSION RIGHTS-OF-WAY (ROW) ON THE SITE, IS CONCERNED
    THAT THE PROPOSED REMEDIAL ACTIONS WILL HAVE ADVERSE EFFECTS ON THE OPERATION AND MAINTENANCE (O&M)
    OF ROWS AND THE RELIABILITY OF ELECTRIC SERVICE IN THE AREA.  THE COMPANY REQUESTED SPECIFICALLY
    THAT: A) PROVISIONS BE TAKEN FOR PROPER O&M OF ROWS IN AREAS WHERE SOIL HAS BEEN COVERED; B) EXISTING
    UTILITY POLES BE REPLACED WITH THOSE THAT CAN WITHSTAND THE EFFECTS OF CONTAMINATED SOIL; C) THE
    REMEDIAL ACTION PLAN TAKE INTO ACCOUNT ALL REQUIREMENTS OF THE NATIONAL ELECTRICAL SAFETY CODE AND
    PROVIDE FINANCIALLY FOR MAINTAINING UTILITY SERVICES; AND D) A SPECIFICATION OF WORK PLAN PRACTICES
    FOR ACCESS TO AND MAINTENANCE OF TRANSMISSION STRUCTURES BE PROVIDED TO THE COMPANY.

    THE COMPANY WAS CONCERNED THAT THE FS ONLY CONSIDERED A 250-ACRE AREA (PART A IN THE MAY 1982 RI
    PLAN).  IT WAS BOSTON EDISON'S UNDERSTANDING THAT THE INDUSTRI-PLEX SUPERFUND SITE INCLUDED BOTH
    AREAS A AND B.

EPA RESPONSE:

THE EPA AND THE MASSACHUSETTS DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING (DEQE) HAVE BEEN RESPONSIVE
TO THE PARTICULAR NEEDS OF BOSTON EDISON COMPANY AS A PUBLIC UTILITY COMPANY. PENDING COMPLETION OF THE
REMEDIAL DESIGN, THE PROCEDURES CURRENTLY IN PLACE WILL REMAIN IN EFFECT.

THE AGENCIES EXPECT TO WORK CLOSELY WITH BOSTON EDISON DURING THE REMEDIAL DESIGN PHASE TO ENSURE THAT
THE RESPECTIVE ORGANIZATIONS ARE ABLE TO IMPLEMENT THE NECESSARY PLANS WITH A MINIMAL IMPACT ON EITHER'S
PROJECT.  THE AGENCIES WILL MAKE EVERY EFFORT TO ALLOW BOSTON EDISON EASY ACCESS TO ITS ROWS FOR THE
PURPOSES OF ROUTINE OPERATION AND MAINTENANCE.

BOSTON EDISON IS CORRECT IN STATING THAT THE RI/FS ONLY ADDRESSED IN DETAIL AREAS SPECIFICALLY IDENTIFIED
IN THE MAY 1982 CONSENT ORDER WITH STAUFFER CHEMICAL COMPANY.  THE PHASE II STUDY DID IDENTIFY AREAS
OUTSIDE THE ORIGINAL 250 ACRES, HOWEVER, NOT IN THE SAME LEVEL OF DETAIL AS FOR THOSE AREAS WITHIN THE
250 ACRES.  THE AGENCY INTENDS, WITH THE SIGNING OF THE RECORD OF DECISION (ROD), TO ADDRESS ALL AREAS OF
CONTAMINATION ASSOCIATED WITH THE ORIGINAL SITE, IRRESPECTIVE OF THE ORIGINAL CONSENT ORDER. THE EXACT
SIZE OF THIS ADDITIONAL AREA IS NOT KNOWN AT PRESENT; HOWEVER, DURING THE INITIAL PHASES OF THE REMEDIAL
DESIGN PROCESS ADDITIONAL SOILS INVESTIGATIONS WILL BE CONDUCTED NOT ONLY TO BETTER DEFINE THOSE AREAS
OUTSIDE THE INITIAL SCOPE OF THE CONSENT ORDER BUT THE DEVELOPED AREAS WITHIN THE ORIGINAL AREA AS WELL. 
THE AGENCY BELIEVES THAT THESE ADDITIONAL AREAS, INCLUDING ROW #9, CAN EASILY BE INCORPORATED INTO AND
MADE A PART OF THE REMEDIAL DESIGN PROCESS.

42. THE NORTH SUBURBAN CHAMBER OF COMMERCE REQUESTED A THIRTY DAY EXTENSION OF THE PUBLIC COMMENT PERIOD
    (THE ORIGINAL PUBLIC COMMENT PERIOD WAS FROM MAY 14 TO JULY 1, 1985), FROM AUGUST 1, 1985, TO AUGUST
    31, 1985, IN ORDER TO IDENTIFY PROPERTY OWNERS AT THE SITE AND ENCOURAGE THEM TO COMMENT.

EPA RESPONSE:

THE AGENCY EXTENDED THE CLOSE OF THE PUBLIC COMMENT PERIOD FROM JULY 1, 1985, TO AUGUST 1, 1985.  IT
RESPECTFULLY DECLINED TO EXTEND IT UNTIL AUGUST 31, 1985.



43. STATE REPRESENTATIVES GEOFFREY BECKWITH AND NICHOLAS PALEOLOGOS AND U.S. REPRESENTATIVE EDWARD MARKEY
    REQUESTED THAT THE PUBLIC COMMENT PERIOD FOR THE PROPOSED REMEDIAL ACTION BE EXTENDED FROM JULY 1 TO
    AUGUST 1, 1985 SO THAT PUBLIC GROUPS AND INDIVIDUALS WOULD HAVE MORE TIME TO STUDY STAUFFER'S
    PROPOSED CLEANUP APPROACH.

EPA RESPONSE:

THE AGENCY AGREED WITH THE STATE AND FEDERAL REPRESENTATIVES AND INCREASED THE LENGTH OF TIME FOR PUBLIC
COMMENT FROM JULY 1, 1985 TO AUGUST 1, 1985.

44. MAYOR RABBITT OF WOBURN STATED THAT CITIZENS AND THE ADMINISTRATION OF WOBURN WANT TO BE PART OF THE
    DECISION-MAKING PROCESS AT THE SITE.

EPA RESPONSE:

THE AGENCY BELIEVES, AS A RESULT OF THE SUBSTANTIAL INTERACTION BETWEEN THE CITY, THE CITIZENS ADVISORY
COMMITTEE, AD HOC GROUPS, THE GENERAL PUBLIC AND THE AGENCIES, THAT THE PUBLIC AND CITY OF WOBURN HAVE
BEEN PART OF THE DECISION MAKING PROCESS. THE FORMAL PUBLIC COMMENT PERIOD CONCLUDED THE FIRST PORTION OF
THE PUBLIC'S INVOLVEMENT.  AT THE CLOSE OF THIS PERIOD, THE EPA SIFTED THROUGH ALL THE INFORMATION
AVAILABLE TO IT AND MADE A DECISION WHICH IS NOT ONLY PROTECTIVE OF THE PUBLIC HEALTH, WELFARE AND
ENVIRONMENT, BUT CONSISTENT WITH APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL PUBLIC HEALTH AND
ENVIRONMENTAL REQUIREMENTS AS WELL.  THIS DECISION IS SUMMARIZED AND ARTICULATED IN THE ROD.  ONCE THE
ROD IS SIGNED, THE REMEDIAL DESIGN PROCESS WILL BEGIN, AND ALONG WITH IT THE PUBLIC'S OPPORTUNITY TO HAVE
INPUT IN THE OUTCOME OF THE REMEDIAL DESIGN.

COMMENTS FROM MONSANTO

COMMENTS BY MONSANTO COMPANY WERE ENTERED INTO THE PUBLIC RECORD AT THE JULY 17, 1985 PUBLIC HEARING AS
PART OF THE FORMAL PUBLIC HEARING PROCESS.  AT THIS HEARING, MONSANTO REPORTED THAT IT AGREED IN GENERAL
THAT STAUFFER'S PROPOSED CLEANUP ADEQUATELY, AND IN SOME CASES MORE THAN ADEQUATELY, ADDRESSES THE PUBLIC
HEALTH AND ENVIRONMENTAL CONCERNS ASSOCIATED WITH THE SITE. MONSANTO COMPANY SUPPORTS A "REASONABLE
COST-EFFECTIVE REMEDIATION OF THE SITE WHICH ADDRESSES THE SAFETY OF THE COMMUNITY AND THE DESIRE THAT
THE SITE BE RETURNED TO COMMERCIAL/INDUSTRIAL USE AS SOON AS POSSIBLE.".  MONSANTO SUBMITTED TWO DETAILED
DOCUMENTS FOR THE RECORD.

45. THE OBJECTIVE OF MONSANTO'S FIRST DOCUMENT WAS TO DETERMINE THE MAXIMUM SAFE CONCENTRATIONS OF
    ARSENIC, CHROMIUM, AND LEAD IN THE SOIL WHICH WOULD ALLOW UNRESTRICTED USE OF THE RESTORED LAND IN
    THE FUTURE.

THE FINDINGS OF MONSANTO'S STUDY WERE CONSISTENT WITH THE CONCLUSION REACHED BY STAUFFER CONCERNING
MAXIMUM SAFE SOIL METALS' CONCENTRATIONS.  IN ADDITION, MONSANTO CALCULATED VALUES FOR AN INDUSTRIAL
SETTING WHICH THEY BELIEVED TO BE PROTECTIVE OF THE PUBLIC HEALTH, WELFARE AND ENVIRONMENT.

EPA RESPONSE:

EPA BELIEVES THAT THIS IS MORE A STATEMENT THAN A QUESTION AND THEREFORE WILL NOT RESPOND EXCEPT TO NOTE
THAT THE AGENCY CONCURS WITH MONSANTO'S CONCLUSION.

46. MONSANTO'S SECOND DOCUMENT PRESENTED THE COMPANY'S RECOMMENDATIONS FOR REMEDIAL ACTIONS TO BE
    UNDERTAKEN AT THE INDUSTRI-PLEX SITE.  IN PARTICULAR, MONSANTO CLAIMED THAT ITS REMEDIAL ACTION PLAN
    WOULD PROVIDE:

       A. A QUICKER RETURN OF A LARGE PORTION OF THE SITE TO COMMERCIAL AND INDUSTRIAL USE;

       B. A SOIL COVER WITH AN AVERAGE COVERAGE DEPTH OF TWELVE INCHES THAT IS BOTH SUFFICIENT AND
          PRACTICAL FOR ISOLATION OF HEAVY METALS;

       C. AN INNOVATIVE, COST-EFFECTIVE APPROACH TO GROUNDWATER CLEANUP; AND

       D. A COMPLETE LONG-TERM SOLUTION TO THE EAST AND WEST HIDE PILES THAT ADDRESSES EXISTING AND
          FUTURE SURFACE WATER PROBLEMS.

THE AGENCY WOULD NOTE THAT THE DOCUMENT REFERRED TO ABOVE WAS AN UNSOLICITED FEASIBILITY STUDY (FS) BY
MONSANTO CHEMICAL COMPANY, A MAJOR RESPONSIBLE PARTY AT THIS SITE.  THE AGENCY WOULD FURTHER NOTE THAT IT
BELIEVES THAT IT HAS SATISFACTORILY ADDRESSED MONSANTO'S CONCERNS WITHIN THE BODY OF THE ROD. HOWEVER, A
BRIEF ANSWER IS SUMMARIZED BELOW.



       A. THE OBJECTIVE OF ANY REMEDIAL ACTION UNDERTAKEN AT A CERCLA SITE IS TO TAKE THE NECESSARY
          REMEDIAL RESPONSES TO BE PROTECTIVE OF THE PUBLIC HEALTH, WELFARE AND ENVIRONMENT. WHILE IT IS
          NOT THE INTENT OF THE AGENCY TO UNNECESSARILY ADVERSELY IMPACT ABUTTING PROPERTY OWNERS, THE
          AGENCY WILL NOT PERMIT PERSONAL AND PRIVATE INTERESTS TO PREVENT IMPLEMENTATION OF THE MOST
          COST-EFFECTIVE LONG-TERM REMEDY FOR A SITE.  AS A RESULT, A QUICK RETURN OF A SITE TO
          COMMERCIAL AND INDUSTRIAL USE IS NOT A CRITERION AGAINST WHICH REMEDIAL ACTIONS ARE EVALUATED.

       B. THE PROPOSAL OF A TWELVE INCH COVER WAS REJECTED FOR THE SAME REASONS THAT S-6 OF THE FS WAS
          REJECTED.  THESE REASONS ARE DETAILED IN THE ROD DOCUMENT ITSELF, AND THE READER IS REFERRED TO
          THE APPROPRIATE SECTIONS OF THE ROD.

       C. MONSANTO'S APPROACH TO REMEDIATE THE OVERALL GROUNDWATER PROBLEM POSED BY THE SITE HAS MERIT;
          HOWEVER, FOR REASONS STATED IN THE ROD, THE AGENCY SELECTED AN INTERIM GROUNDWATER REMEDY UNTIL
          THE RESOLUTION OF THE AREA-WIDE PROBLEM IS RESOLVED.  THEREFORE, MONSANTO'S PROPOSAL IS
          INAPPROPRIATE FOR THE SAME REASONS THAT GW-3 AND GW-4 ARE.

       D. THE PROPOSAL FOR REMEDIATION OF THE ODORS CAUSED BY THE HIDE DEPOSITS ADVANCED BY MONSANTO WAS
          NOT RESPONSIVE TO THE ACTUAL SITE CONDITIONS; INSTEAD IT WAS A MORE CONCEPTUAL APPROACH TO THE
          PROBLEM. IMPLEMENTATION OF MONSANTO ALTERNATIVE WOULD NOT BE FEASIBLE BECAUSE, LIKE A-2, A-3,
          AND A-4 PROPOSED IN THE FS, IT WISHED TO CONTROL ODORS AT THE EXPENSE OF ELIMINATING WETLAND.
          THE AGENCY FOUND THIS APPROACH UNACCEPTABLE.  IN ADDITION, MONSANTO INDICATED THAT SUBSTANTIAL
          REWORKING OF THE PILES TO FORM ONE LARGE PILE WAS ATTRACTIVE, STATING THAT THE ODOR RELEASE
          COULD BE DEALT WITH. THE AGENCY BELIEVES THAT THERE IS NO EFFECTIVE METHOD TO ACCOMPLISH BOTH
          TASKS AT THE SAME TIME AND, AS A RESULT, MONSANTO'S AIR PROPOSAL WOULD CREATE UNACCEPTABLE
          QUANTITIES OF ODOR EMISSIONS.

47. JANPET ASSOCIATES, OWNER OF LAND IN NORTH WOBURN, IS CONCERNED THAT, BECAUSE OF THE SLOW SITE CLEANUP
    PROCESS AND VARIOUS IMPEDIMENTS TO CONDUCTING REAL ESTATE ACTIVITIES ON-SITE, THE FINANCIAL BURDEN TO
    LANDOWNERS HAS BECOME SUBSTANTIAL.

EPA RESPONSE:

THE AGENCY RECOGNIZES THAT, AS A RESULT OF EITHER BEING PART OF THE SITE OR ADJACENT TO IT, THERE MAY BE
AN ECONOMIC BURDEN PLACED ON THE LANDOWNER.  THE AGENCY'S PRIMARY OBJECTIVE AT ANY HAZARDOUS WASTE SITE
IS TO INVESTIGATE THOROUGHLY THE NATURE AND EXTENT OF CONTAMINATION IN ORDER TO EVALUATE AND SELECT A
REMEDIAL ACTION WHICH IS PROTECTIVE OF THE PUBLIC HEALTH AND WELFARE AND ENVIRONMENT, AND WHICH IS IN
COMPLIANCE WITH OTHER APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL PUBLIC HEALTH AND ENVIRONMENTAL
REQUIREMENTS.  THE AGENCY WILL ATTEMPT TO COMPLETE THIS PROCESS AS EXPEDITIOUSLY AS POSSIBLE; HOWEVER,
THE PROCESS IS LONG AND COMPLICATED, ESPECIALLY AT A SITE AS LARGE AND OLD AS THE INDUSTRI-PLEX SITE.  IT
IS NOT THE AGENCY'S INTENT TO CAUSE FINANCIAL HARDSHIP AS A RESULT OF THIS PROCESS; HOWEVER, THE AGENCY
WILL NOT PERMIT PERSONAL AND PRIVATE INTERESTS TO PREVENT IMPLEMENTATION OF THE MOST COST-EFFECTIVE,
LONG-TERM REMEDY FOR A SITE.

WETLANDS ISSUES

IN ADDITION TO THE PUBLIC HEALTH COMMENTS RECEIVED DURING THE INITIAL PUBLIC COMMENT PERIOD, THE AGENCY
RECEIVED THREE ADDITIONAL COMMENTS DURING THE SUPPLEMENTAL PUBLIC COMMENT PERIOD ON THE WETLANDS.

48. THE FIRST WAS FROM THE MYSTIC RIVER WATERSHED ASSOCIATION, INC., ACKNOWLEDGING RECEIPT AND REVIEW OF
    THE DOCUMENT.  THE PRESIDENT, DR. HERBERT MEYER, INDICATED THAT THE REPORTS WERE ADEQUATE.

49. THE SECOND COMMENT WAS FROM THE WOBURN CONSERVATION COMMISSION INDICATING THE FOLLOWING COMMENTS AND
    CONCERNS:

       A. THE CONSERVATION COMMISSION BELIEVES THE REPORT IS THOROUGH, TECHNICALLY SOUND, AND CLEARLY
          WRITTEN.

       B. THE COMMISSION WILL WANT TO REVIEW THE MITIGATION PLAN TO COMPENSATE FOR UNAVOIDABLE IMPACTS ON
          THE WETLANDS, IDENTIFIED AS 1.C AND 7.

       C. THE COMMISSION URGES EPA TO REQUIRE THAT THE REPLACEMENT WETLANDS SHALL BE COMPLETED PRIOR TO
          ALTERATIONS TO THE EXISTING WETLANDS WEST OF COMMERCE WAY.

       D. THE COMMISSION IS SUPPORTIVE OF THE STATED INTENTION TO TAKE APPROPRIATE MEASURES TOWARD THE
          ENHANCEMENT OF THE EXISTING WETLANDS AT INDUSTRI-PLEX IN ORDER TO MAXIMIZE THEIR WETLAND
          VALUES.



EPA RESPONSE:

       A. THE AGENCY CONCURS WITH THE CONSERVATION COMMISSION ASSESSMENT OF THE QUALITY OF THE REPORTS.

       B. THE AGENCY BELIEVES THAT THE WOBURN CONSERVATION COMMISSION WILL PLAY AN INTEGRAL AND ACTIVE
          ROLE IN ANY FUTURE DEALINGS RELATIVE TO WETLANDS.  THE AGENCY FURTHER BELIEVES THAT A COMMUNITY
          SHOULD BE THE PRIMARY PROPONENT IN THE PROTECTION OF IMPORTANT NATURAL RESOURCES SUCH AS
          WETLANDS.

       C. THE AGENCY'S DECISION TO CONTROL THE ENVIRONMENTAL IMPACT RESULTING FROM THE EAST HIDE PILE WAS
          NOT TO DRAW AND FILL THE POND AND ADJACENT WETLANDS.  AS A RESULT, THIS COMMENT IS NO LONGER
          PERTINENT.

50. THE FINAL COMMENTS WERE RECEIVED FROM DUNDEE PARK PROPERTIES, A DEVELOPER ABUTTING THE SITE TO THE
    NORTH.  THE BULK OF DUNDEE PARK PROPERTIES' LETTER WAS DEVOTED TO THE PARK'S BELIEF THAT THE ACTION
    WAS NOT NECESSARY, INFEASIBLE TO IMPLEMENT AS PROPOSED, AND ULTIMATELY REDUCES THE AMOUNT OF
    DEVELOPABLE PROPERTY EAST OF COMMERCE WAY AS A RESULT OF THE FORMATION OF A NEW REPLACEMENT WETLANDS.
    SPECIFICALLY, DUNDEE PARK PROPERTIES' QUESTIONS WERE:

       A. WILL THE PROPOSED CREATION OF THE 4.1 ACRES OF WETLAND ON THE EAST SIDE OF COMMERCE WAY AFFECT
          THE 12" WATERLINE THAT DUNDEE PROPERTIES HAS INSTALLED ACROSS THE MARK-PHILLIP TRUST PROPERTY? 
          IF SO, DUNDEE PARK PROPERTIES FEELS IT IS IMPORTANT THAT THEY ALSO BE ALLOWED TO REVIEW THE
          PROPOSED WETLAND PLANS BEING DRAWN UP BY STAUFFER'S CONSULTANTS AS REFERRED TO IN THE REPORT.

       B. WHAT COSTS MAY BE SET UPON DUNDEE PARK PROPERTIES FOR INSTALLATION AND FUTURE MAINTENANCE OF
          ANY SOUTH DIKE FLOW CONTROL DEVICE IF THE 4.1 ACRE WETLAND IS DRAINED?

EPA RESPONSE:

       A. AS A RESULT OF THE AGENCY'S DETERMINATION THAT THE POND AND ITS ASSOCIATED WETLANDS LOCATED
          BETWEEN THE EAST AND WEST HIDE PILE NEED NOT BE ELIMINATED IN ORDER TO SUCCESSFULLY IMPLEMENT A
          REMEDIAL ACTION, THE PROPOSED NEW WETLANDS EAST OF COMMERCE WAY WILL NOT BE BUILT.  AS A
          RESULT, DUNDEE PARK PROPERTIES' CONCERN RELATIVE TO THEIR WATERLINE IS MOOT.

       B. THE COSTS AND THE RESPONSIBILITY FOR ASSUMING THESE COSTS HAVE NOT YET BEEN FINALIZED.  THESE
          ISSUES WILL BE THE SUBJECT OF UPCOMING NEGOTIATIONS BETWEEN THE AGENCIES AND THE RESPONSIBLE
          PARTIES.

THE REMAINDER OF THE PARK'S LETTER WAS DEVOTED TO THE PARK'S OPINION AS TO WHY THE FILLING OF THE
WETLANDS AND THE SUBSEQUENT TAKING OF UNCONTAMINATED DEVELOPABLE LAND WAS NOT REQUIRED. THE AGENCY
BELIEVES THAT IT IS INAPPROPRIATE TO COMMENT ON THE PARK'S RATIONALE AT THIS TIME.



                             ATTACHMENT A

             COMMUNITY RELATIONS ACTIVITIES CONDUCTED AT

                        THE INDUSTRI-PLEX SITE

TO ENSURE THAT ALL INTERESTED PARTIES ARE COMMUNICATING REGULARLY, THE EPA HAS CONDUCTED A COMMUNITY
RELATIONS PROGRAM AT THE INDUSTRI-PLEX SITE.  COMMUNITY RELATIONS ACTIVITIES CONDUCTED AT THE
INDUSTRI-PLEX SITE TO DATE INCLUDE THE FOLLOWING:

• EPA PREPARED A COMMUNITY RELATIONS PLAN, SUMMER, 1981.

• EPA AND DEQE ATTENDED AND PARTICIPATED IN MEETINGS OF THE INDUSTRI-PLEX CITIZENS' ADVISORY
COMMITTEE, ONGOING THROUGHOUT THE RI/FS.

• EPA RELEASED FOR PUBLIC REVIEW AND COMMENT THE DRAFT REMEDIAL INVESTIGATION/FEASIBILITY
STUDY (RI/FS) ON SITE CLEANUP ALTERNATIVES PREPARED BY STAUFFER CHEMICAL COMPANY, MAY, 1985.

• EPA PREPARED AND DISTRIBUTED AN INFORMATION SHEET ON THE DRAFT RI/FS, MAY, 1985.

• EPA HELD A PUBLIC MEETING ON MAY 21, 1985 AT WOBURN HIGH SCHOOL TO DESCRIBE THE RI/FS STUDY
AND TO RESPOND TO CITIZENS' QUESTIONS.  APPROXIMATELY 30 TO 35 PEOPLE ATTENDED.

• EPA HELD A PUBLIC HEARING ON JULY 17, 1985 AT WOBURN HIGH SCHOOL TO RECORD COMMENTS BY THE
PUBLIC, LOCAL AND STATE OFFICIALS AND POTENTIALLY RESPONSIBLE PARTIES.  A TRANSCRIPT OF THIS
HEARING IS AVAILABLE AT THE MAIN BRANCHES OF THE PUBLIC LIBRARIES IN WOBURN, READING,       
WINCHESTER AND WILMINGTON.

• FOLLOWING ONE EXTENSION, THE PUBLIC COMMENT PERIOD CLOSED ON AUGUST 1, 1985.  IT LASTED
APPROXIMATELY TWELVE WEEKS.



                             APPENDIX B

                       STATEMENT OF FINDINGS

                         INDUSTRI-PLEX SITE
                 PROPOSED REMEDIAL RESPONSE ACTION
                        SOILS CONTAMINATION

                           SEPTEMBER 1986

IN ACCORDANCE WITH EPA POLICY AND EXECUTIVE ORDERS 11988 AND 11990 CONCERNING FLOODPLAINS AND WETLANDS,
THE FOLLOWING STATEMENT OF FINDING HAS BEEN PREPARED.  THE STATEMENT OF FINDING IS PART OF THE RECORD OF
DECISION (ROD) FOR THE INDUSTRI-PLEX SITE AND FURTHER SERVES TO NOTIFY THE GENERAL PUBLIC AND AFFECTED
AGENCIES THAT PROPOSED REMEDIAL RESPONSE ACTIONS FOR AREAS WITHIN THE SITE ARE IN OR MAY POTENTIALLY
AFFECT A BASE (100 YEAR) FLOODPLAIN AND/OR A WETLANDS.  THE STATEMENT OF FINDINGS INCLUDES THE FOLLOWING:

   1. THE REASONS WHY THE PROPOSED ACTION MUST BE LOCATED IN OR AFFECT THE FLOODPLAIN OR WETLANDS.

   2. A DESCRIPTION OF SIGNIFICANT FACTS CONSIDERED IN MAKING THE DECISION TO LOCATE IN OR AFFECT THE
      FLOODPLAIN OR WETLANDS INCLUDING ALTERNATIVE SITES AND ACTIONS.

   3. A STATEMENT INDICATING WHETHER THE PROPOSED ACTIONS CONFORM TO THE APPLICABLE STATE OR LOCAL
      FLOODPLAIN PROTECTION STANDARDS.

   4. A DESCRIPTION OF THE STEPS TAKEN TO DESIGN OR MODIFY THE PROPOSED ACTION TO MINIMIZE POTENTIAL HARM
      TO OR WITHIN THE FLOODPLAIN OR WETLANDS.

   5. A STATEMENT INDICATING HOW THE PROPOSED ACTION AFFECTS THE NATURAL OR BENEFICIAL VALUES OF THE
      FLOODPLAIN OR WETLANDS.

THE PROPOSED REMEDIAL RESPONSE ACTION AT THE SITE CONSISTS OF SITE GRADING, CAPPING AND
REMOVAL/RELOCATION OF CONTAMINATED SOILS AND SLUDGES OVER A SEVENTY ACRE SITE.  PORTIONS OF THE SITE
CONTAIN WETLANDS WHICH MAY BE IMPACTED BY THE PROPOSED REMEDIAL ACTION - SPECIFICALLY, THE WETLANDS
LOCATED ALONG THE NORTHERN BORDER OF THE SITE BETWEEN THE EAST AND WEST HIDE PILES.  IN ADDITION, TWO
SMALL FORMER WASTE LAGOONS, NOW CONSIDERED A WETLANDS, MAY BE IMPACTED. THE DECISION PROCESS LEADING TO
THE SELECTION OF THIS ACTION AND A DETAILED DISCUSSION OF THE ACTION ARE DOCUMENTED IN THE ROD.  THE
REASON WHY THE PROPOSED ACTION MUST BE LOCATED IN OR AFFECT A FLOODPLAIN OR WETLANDS IS THAT THE AREA OF
CONTAMINATION AND CONTAMINANT MIGRATION PATHWAY IS SO LOCATED.  THE PROPOSED SITE GRADING, CAPPING AND
REMOVAL/RELOCATION ACTIONS ARE NOT LOCATED IN A BASE (100 YEAR) FLOODPLAIN; HOWEVER, PORTIONS OF THESE
ACTIONS ARE LOCATED IN A WETLANDS AND THE ACTIONS COULD AFFECT THE SAME.

THE DECISION TO LOCATE IN OR AFFECT THE WETLAND WAS BASED ON THE FACT THAT A PORTION OF THE AREA OF
CONTAMINATION AND CONTAMINATION PATHWAY IS SO LOCATED.  THE DECISION TO PROPOSE REMEDIAL ACTION IN THESE
AREAS RATHER THAN TAKE NO ACTION WAS BASED ON THE PUBLIC HEALTH, WELFARE AND ENVIRONMENTAL RISKS
ASSOCIATED WITH THIS AREA OF CONTAMINATION. THE HEALTH RISKS RELATED TO THE POTENTIAL FOR DIRECT CONTACT
OF SOIL CONTAMINATED WITH HAZARDOUS SUBSTANCES, I.E. ARSENIC, CHROMIUM AND LEAD, WAS A SIGNIFICANT FACTOR
CONSIDERED IN MAKING THIS DECISION.  THE ACTION TO GRADE AND CAP THE SITE IS CONSIDERED NECESSARY TO
PROTECT THE PUBLIC HEALTH AND ENVIRONMENT.

THE MIGRATION OF TOXIC METALS TO THE WETLANDS AND SURFACE WATER RESULTING FROM PRECIPITATION AND OVERLAND
FLOW HAS HAD AN ADVERSE IMPACT ON THE SURFACE WATER AND SEDIMENTS IN THE POND.  THE RELEASE OR THREAT OF
RELEASE PRESENTS A POTENTIAL HAZARD TO PUBLIC HEALTH AND THE AQUATIC SPECIES IN THE POND.  MATERIAL WILL
BE EXCAVATED FROM THE WETLANDS AND POND TO ELIMINATE THE POTENTIAL FOR DIRECT CONTACT AND TO REDUCE THE
POTENTIAL HEALTH RISK ASSOCIATED WITH CONTAMINANTS IN AND MIGRATING TO THESE WATER BODIES.

THE PROPOSED ACTION AT THE SITE IS CONSISTENT WITH THE APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL
PUBLIC HEALTH AND ENVIRONMENTAL REQUIREMENTS.  PROPOSED ACTIONS WOULD ALSO BE CONSISTENT WITH STATE (310
CMR 10.00 PARTS I AND III) AND LOCAL WETLAND STANDARDS.

DESIGN AND CONSTRUCTION ACTIVITIES RELATED TO THE IMPLEMENTATION OF THE REMEDIAL RESPONSE ACTION PROPOSED
WILL INCLUDE THE BEST PRACTICAL MEASURES TO MINIMIZE POTENTIAL HARM TO OR WITHIN THE WETLANDS.  INITIAL
DESIGN HAS CONSIDERED THE NEED TO CONTROL ADVERSE IMPACTS; EROSION, SEDIMENT AND CONTAMINANT MIGRATION,
BOTH DURING CONSTRUCTION AND RESULTING FROM TOPOGRAPHIC AND SUBSURFACE DRAINAGE CHANGES NECESSARY TO THE
IMPLEMENTATION OF THIS ACTION.  CONTROL AND MITIGATIVE MEASURES WILL BE CONSIDERED IN MORE DETAIL DURING
THE FINAL DESIGN PHASE OF THIS ACTION.



USING THE BEST PRACTICAL MEASURES TO CONTROL POTENTIAL ADVERSE IMPACTS WILL REDUCE POSSIBLE HARM TO THE
WETLANDS FROM SILTATION AND FURTHER DEGRADATION FROM CONTAMINATION. SUCCESSFUL IMPLEMENTATION OF THIS
ACTION WILL ELIMINATE THE POTENTIAL RISK OF SURFACE WATER AND SEDIMENT CONTAMINATION IN THE WETLANDS,
POND AND DISCHARGE STREAM, POTENTIAL ADVERSE EFFECTS ON AQUATIC SPECIES AND WILL ALLOW, WHEN COUPLED WITH
OTHER PROPOSED SITE REMEDIAL ACTIONS, FOR THE LONG TERM PROTECTION OF THE PUBLIC HEALTH, WELFARE AND
ENVIRONMENT.



                            APPENDIX C

                       STATEMENT OF FINDINGS

                        INDUSTRI-PLEX SITE
                 PROPOSED REMEDIAL RESPONSE ACTION
                          EAST HIDE PILE

                          SEPTEMBER 1986

IN ACCORDANCE WITH EPA POLICY AND EXECUTIVE ORDERS 11988 AND 11990 CONCERNING FLOODPLAINS AND WETLANDS,
THE FOLLOWING STATEMENT OF FINDING HAS BEEN PREPARED.  THE STATEMENT OF FINDING IS PART OF THE RECORD OF
DECISION (ROD) FOR THE INDUSTRI-PLEX SITE AND FURTHER SERVES TO NOTIFY THE GENERAL PUBLIC AND AFFECTED
AGENCIES THAT PROPOSED REMEDIAL RESPONSE ACTIONS FOR AREAS WITHIN THE SITE ARE IN OR MAY POTENTIALLY
AFFECT A BASE (100 YEAR) FLOODPLAIN AND/OR A WETLANDS.  THE STATEMENT OF FINDINGS INCLUDES THE FOLLOWING:

   1. THE REASONS WHY THE PROPOSED ACTION MUST BE LOCATED IN OR AFFECT THE FLOODPLAIN OR WETLANDS.

   2. A DESCRIPTION OF SIGNIFICANT FACTS CONSIDERED IN MAKING THE DECISION TO LOCATE IN OR AFFECT THE
      FLOODPLAIN OR WETLANDS INCLUDING ALTERNATIVE SITES AND ACTIONS.

   3. A STATEMENT INDICATING WHETHER THE PROPOSED ACTIONS CONFORM TO THE APPLICABLE STATE OR LOCAL
      FLOODPLAIN PROTECTION STANDARDS.

   4. A DESCRIPTION OF THE STEPS TAKEN TO DESIGN OR MODIFY THE PROPOSED ACTION TO MINIMIZE POTENTIAL HARM
      TO OR WITHIN THE FLOODPLAIN OR WETLANDS.

   5. A STATEMENT INDICATING HOW THE PROPOSED ACTION AFFECTS THE NATURAL OR BENEFICIAL VALUES OF THE
      FLOODPLAIN OR WETLANDS.

THE PROPOSED REMEDIAL RESPONSE ACTION AT THE SITE CONSISTS OF SITE GRADING, SLOPE STABILIZATION,
INSTALLATION OF AN IMPERMEABLE CAP, GAS COLLECTION SYSTEM AND THE CONSTRUCTION AND OPERATION OF A GASEOUS
EMISSION TREATMENT SYSTEM ON THE EAST HIDE PILE.  THE DECISION PROCESS LEADING TO THE SELECTION OF THIS
ACTION AND A DETAILED DISCUSSION OF THE ACTION ARE DOCUMENTED IN THE ROD.  THE REASON WHY THE PROPOSED
ACTION MUST BE LOCATED IN OR AFFECT A FLOODPLAIN OR WETLANDS IS THAT THE AREA OF CONTAMINATION AND
CONTAMINANT MIGRATION PATHWAY IS SO LOCATED.  THE PROPOSED REMEDIAL ACTION IS NOT LOCATED IN A BASE (100
YEAR) FLOODPLAIN; HOWEVER, THE AREA REQUIRING IMPLEMENTATION OF A REMEDIAL ACTION IS LOCATED IN A
WETLANDS AND, AS A RESULT, ANY ACTION TAKEN COULD IMPACT SAID WETLANDS.

THE DECISION TO LOCATE IN OR AFFECT THE WETLAND WAS BASED ON THE FACT THAT THE AREA OF CONTAMINATION AND
CONTAMINATION PATHWAY IS SO LOCATED.  THE DECISION TO PROPOSE REMEDIAL ACTION IN THESE AREAS RATHER THAN
TAKE NO ACTION WAS BASED ON THE PUBLIC HEALTH, WELFARE AND ENVIRONMENTAL RISKS ASSOCIATED WITH THIS AREA
OF CONTAMINATION.  THE HEALTH RISKS RELATED TO THE POTENTIAL FOR DIRECT CONTACT OF SOIL CONTAMINATED WITH
HAZARDOUS SUBSTANCES, I.E. ARSENIC, CHROMIUM AND LEAD, WAS A SIGNIFICANT FACTOR CONSIDERED IN MAKING THIS
DECISION.  THE CONTINUED DEGRADATION OF THE PILE, INCLUDING THE SLOUGHING OF THE SIDES OF THE PILE INTO
THE WETLANDS AND THE RELEASE OF A SUBSTANTIAL ODOR IMPACTING THE PUBLIC'S WELFARE WERE ALSO SIGNIFICANT
FACTORS CONSIDERED.  THE ACTION TO GRADE AND CAP THE SITE IS CONSIDERED NECESSARY TO PROTECT THE PUBLIC
HEALTH AND ENVIRONMENT.

THE MIGRATION OF TOXIC METALS TO THE WETLANDS AND SURFACE WATER RESULTING FROM PRECIPITATION AND OVERLAND
FLOW, SLOPE STABILITY PROBLEMS AND RELEASE OF ODORS HAS HAD AN ADVERSE IMPACT ON THE SURFACE WATER AND
SEDIMENTS IN THE POND.  THE RELEASE OR THREAT OF RELEASE PRESENTS A POTENTIAL HAZARD TO PUBLIC HEALTH AND
THE AQUATIC SPECIES IN THE POND.  TO REDUCE THE POTENTIAL HEALTH RISK ASSOCIATED WITH CONTAMINANTS IN AND
MIGRATING TO THE WETLANDS AND POND, SHEET PILING WILL BE DRIVEN AT THE TOE OF THE SLOPE TO STABILIZE THE
SIDE SLOPES OF THE PILE; REGRADING AND INSTALLATION OF AN IMPERMEABLE MEMBRANE WILL ELIMINATE THE
POTENTIAL FOR DIRECT CONTACT.

THE PROPOSED ACTION AT THE SITE IS CONSISTENT WITH THE APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL
PUBLIC HEALTH AND ENVIRONMENTAL REQUIREMENTS.  PROPOSED ACTIONS WOULD ALSO BE CONSISTENT WITH STATE (310
CMR 10.00 PARTS I AND III) AND LOCAL WETLAND STANDARDS.

DESIGN AND CONSTRUCTION ACTIVITIES RELATED TO THE IMPLEMENTATION OF THE REMEDIAL RESPONSE ACTION PROPOSED
WILL INCLUDE THE BEST PRACTICAL MEASURES TO MINIMIZE POTENTIAL HARM TO OR WITHIN THE WETLANDS.  INITIAL
DESIGN HAS CONSIDERED THE NEED TO CONTROL ADVERSE IMPACTS; EROSION, SEDIMENT AND CONTAMINANT MIGRATION,
BOTH DURING CONSTRUCTION AND RESULTING FROM TOPOGRAPHIC AND SUBSURFACE DRAINAGE CHANGES NECESSARY TO THE
IMPLEMENTATION OF THIS ACTION.  CONTROL AND MITIGATIVE MEASURES WILL BE CONSIDERED IN MORE DETAIL DURING



THE FINAL DESIGN PHASE OF THIS ACTION.

USING THE BEST PRACTICAL MEASURES TO CONTROL POTENTIAL ADVERSE IMPACTS WILL REDUCE POSSIBLE HARM TO THE
WETLANDS FROM SILTATION AND FURTHER DEGRADATION FROM CONTAMINATION. SUCCESSFUL IMPLEMENTATION OF THIS
ACTION WILL ELIMINATE THE POTENTIAL RISK OF SURFACE WATER AND SEDIMENT CONTAMINATION IN THE WETLANDS,
POND AND DISCHARGE STREAM, POTENTIAL ADVERSE EFFECTS ON AQUATIC SPECIES AND WILL ALLOW, WHEN COUPLED WITH
OTHER PROPOSED SITE REMEDIAL ACTIONS, FOR THE LONG TERM PROTECTION OF THE PUBLIC HEALTH, WELFARE AND
ENVIRONMENT.



                          FIGURE 15 CONT'D
                  POSSIBLE SOURCES OF CONTAMINATION

    SOURCES FOR THIS INFORMATION ARE INCLUDED IN THE NOTES FOLLOWING THIS TABLE

                                                     SOURCE *
   MAP                                   SUSPECTED      OF       POTENTIAL
   CODE LOCATION          DESCRIPTION     WASTES   INFORMATION  CONDUIT (A)

   1    STEPAN CHEMICAL   CHEMICAL MFG    FORMALDEHYDE 1         G,S,A
                                           HEXAMINE

   1-A  STEPAN CHEMICAL   LAGOON A        ACID         1,2,3     G,S
                                           WASTES

   1-B  STEPAN CHEMICAL   LAGOON B        ACID         1,2,3     G,S
                                           WASTES

   1-C  STEPAN CHEMICAL   LAGOON C        ACID         1,2,3     G,S
                                           WASTES

   1-D  STEPAN CHEMICAL   LAGOON D        ACID         1,2,3     G,S
                                           WASTES

   1-E  STEPAN CHEMICAL   SLUDGE DUMP     UNKNOWN      3         G,S

   2    WHITNEY           DRUM            UNKNOWN      2,3       G,S,A
        BARREL CO         RECLAIMING

   2-A  SOUTH OF
        WHITNEY BARREL

   3    LIPTON PET FOOD   SEDIMENTS       UNKNOWN      2,3,4     G,S,A

   4    RITTER            TANK TRUCKS                            G,S,A
        TRUCKING CO

   5    MERRIMAC          FACTORY         LEAKING      2,3       G,S,A
        CHEMICAL CO                       BARRELS
        (NOW NEW ENGLAND             (CONTENTS UNKNOWN)
        CHEMICAL RESINS)

   5-A  MERRIMAC          POND            CHROMIUM,    2,3       G,S
        CHEMICAL CO                       ARSENIC,
                                          ZINC, LEAD

   6    WOBURN TOWN                                              G,S
        LANDFILL

   6-A  WOBURN TOWN       LEACHATE POND                2,3       G,S

   * SEE NOTES FOLLOWING TABLE



                          FIGURE 15 CONT'D

                                                     SOURCE *
   MAP                                   SUSPECTED      OF       POTENTIAL
   CODE LOCATION          DESCRIPTION     WASTES   INFORMATION  CONDUIT (A)

   7    INDUSTRIAL AREA   FACTORY BUILDING             2,3

   7-A                    IMPOUNDMENT A                2,3

   7-B                    SITE B                       2,3

   8    CONSOLIDATED AND  GLUE-MAKING     CHROMIUM
        STAUFFER CHEMICAL FACTORY         AND OTHER
                                          HEAVY METAL
                                          WASTES

   8-A                    LAGOON A        UNKNOWN      2,3       G,S

   8-B                    DEPOSIT B       (SAMPLED)    2,3       G,S

   8-C                    POND C          UNKNOWN      2,3       G,S

   8-D                    ARSENIC         ARSENIC,     2,3,4     G,S,A
                          LAGOON D        ZIRCONIUM,
                                          LEAD AND
                                          OTHER
                                          HEAVY METALS

   8-E                    CRESCENT        ARSENIC, ZINC
                          DEPOSIT E

   8-F                    DEPOSIT F       ARSENIC      2,3       G,S

   8-G                    HILL G (B)      TANNERY      2,3
                                          WASTES (?)

   8-H                    PIT H           UNKNOWN      2,3       G,S

   8-I                    PIT I           UNKNOWN      2,3       G,S

   8-J                    DRAGLINE        TANNERY      2,3       G,S
                          EXCAVATION (J)  WASTES
                                          (ARSENIC,
                                          LEAD AND
                                          OTHER HEAVY
                                          METALS)

   8-K                    TANKS (K)       UNKNOWN      2,3

   8-L                    HIDE TREATMENT               2,3       G,S
                          AREA



                          FIGURE 15 CONT'D

                                                     SOURCE *
   MAP                                   SUSPECTED      OF       POTENTIAL
   CODE LOCATION          DESCRIPTION     WASTES   INFORMATION  CONDUIT (A)

   8-L1                   LAGOON L1       TIN, LEAD,   2,3,4     G,S
                                          ANTIMONY,
                                          CHROMIUM

   8-L2                   LAGOON L2       TIN, LEAD,   2,3,4     G,S
                                          ANTIMONY,
                                          CHROMIUM

   8-L3                   LAGOON L3       TIN, LEAD,   2,3,4     G,S
                                          ANTIMONY,
                                          CHROMIUM

   8-M                    HILL M (SLUDGE  SEE NOTE C   2,3
                          DEWATERING)

   8-N                    POOL N          TIN, LEAD,   2,3,4
                                          ANTIMONY,
                                          CHROMIUM

   8-O                    DEPOSIT O       WHITE        2,3
                                          MATERIAL
                                          (SAMPLED)

   9A   "HIDE PILE"       HIDE PILE #1    CHROMIUM,    2,3,4
                                          ZINC, LEAD

   9-B  "HIDE PILE"       HIDE PILE #2    CHROMIUM,    2,3,4
                                          ZINC, LEAD
   NOTES:

   (A) G, GROUNDWATER; S, SURFACE WATER; A, AIR

   (B) SINCE THE HILL WAS MINED FOR SAND AND GRAVEL, THE AREA MAY NO
       LONGER BE A SOURCE OF CONTAMINATION

   (C) THE ONE REMAINING HILL BEHIND OHM'S MAYFLOWER BUILDING, COMPOSED OF
       MATERIALS OF VARIOUS COLORS HAS BEEN SAMPLED, (SEE REFERENCE 3).



                                   TABLE 4
                     EP TOXICITY TESTS OF SOIL COMPOSITES

                                        HEAVY METAL CONCENTRATION
                                                                  PERCENT
                                         SOIL                     OF SOIL
   COM-    SAMPLE     SAMPLE     HEAVY   COMPOSITE   EP EXTRACT   METAL
   POSITE  LOCATION   DEPTH-FT   METAL   PPM (UG/G)  PPB (UG/L)   EXTRACTED

   #1      29450        1        AS      169         ND           ND
           29450        3        CR      229         11           0.1%
                                 (TOTAL)
           29450        5        CR+6    NOT         ND           ND
                                         ANALYZED
           30360        1        CU      200         50           0.5%
                                 HG      1.8         ND           ND
                                 PB      738         110          0.3%
                                 ZN      314         1630         10.4%

   #2      30360        5        AS      306         ND           ND
           30360        7        CR      798         ND           ND
                                 (TOTAL)
           39210        1        CR+6    NOT         ND           ND
                                         ANALYZED
           39210        3        CU      298         29           0.2%
                                 HG      2.1         ND           ND
                                 PB      991         ND           ND
                                 ZN      462         363          1.6%

   #3      39210        5        AS      621         ND           ND
           42360        1        CR      119         ND           ND
                                 (TOTAL)
           42360        3        CR+6    NOT         ND           ND
                                         ANALYZED
           42360        5        CU      881         226          0.5%
                                 HG      1.7         ND           ND
                                 PB      1943        20           0.02
                                 ZN      729         2920         8%

   #4      43330        1        AS      43          ND           ND
           52300        1        CR      943         11           0.02%
                                 (TOTAL)
           52300        11       CR+6    NOT         ND           ND
                                         ANALYZED
           52300        26       CU      101         ND           ND
                                 HG      0.5         ND           ND
                                 PB      533         ND           ND
                                 ZN      208         581          5.6%

          ND - INDICATES LESS THAN INSTRUMENTAL DETECTION LEVELS

                     AS            LT 30 PPB
                     CR(TOTAL)     LT 3  PPB
                     CR+6          LT 14 PPB
                     CU            LT 2  PPB
                     HG            LT 0.5 PPB
                     PB            LT 20 PPB
                     ZN            LT 1  PPB.



                                  TABLE 5
                        BOREHOLE GAS EMISSION RATES

                (VOLUME OF COLLECTION BAG = 4.2 CUBIC FEET)

                   METER READINGS
                                       TIME TO
   BORE         COMBUSTIBLE  H2S       FILL BAG     GENERATION
   HOLE   TEST    GAS - %    PPM       MINUTES      RATE (CFM)

    9      1         34      GT 250    18:00          0.23
           2         52      GT 250    16:45          0.25
           3         42      GT 250    13:00          0.32
                                                            AVG. 0.27

    10     1         40      GT 250     2:55          1.44
           2         46      GT 250     3:45          1.12
           3         44      GT 250     3:30          1.20
                                                            AVG. 1.25

    11     1         44      GT 250    21:30          0.20
           2         52      GT 250    26:30          0.16
           3         47      GT 250    22:15          0.19
                                                            AVG. 0.18

    12     1         30      GT 250      48           0.091
           2         24      GT 250      41           0.110
                                                            AVG. 0.101

    13     1         24      GT 250     182           0.023
           2         28      GT 250     210           0.021
                                                            AVG. 0.022

    20     1         46       0/115     1114          0.0038

    21     1         56       0         6:35          0.64
           2         52       0         7:50          0.54
           3         48       0         5:35          0.76

                                                            AVG. 0.65.



                                  TABLE 6
                           BOREHOLE AIR ANALYSIS

   BORE HOLE        LOCATION          COMPOUND              CONC. (PPM)

     BH 9             52451       HYDROGEN SULFIDE          5700/5530 (1)
                                  2-PROPANETHIOL            180
                                  METHANETHIOL              64
                                  2-BUTANETHIOL ISOMER      3.4
                                  ETHANETHIOL               3.1
                                  METHYL FURAN ISOMER       1.3
                                  TRICHLOROFLUOROMETHANE    0.59

     BH 10            51411       HYDROGEN SULFIDE          1.8%/2.1% (1)
                                  METHANETHIOL              50
                                  2-PROPANETHIOL            42
                                  ETHANETHIOL               8
                                  CARBON OXIDE SULFIDE      6.3
                                  BENZENE                   1.1

     BH 11            52431       HYDROGEN SULFIDE          5800/5600 (1)
                                  2-PROPANETHIOL            42
                                  METHANETHIOL              20
                                  ETHANETHIOL               6.5
                                  CARBON OXIDE SULFIDE      5.4
                                  2-BUTANETHIOL ISOMER      2.2

     BH 12            52381       HYDROGEN SULFIDE          1.9%/1.9% (1)
                                  METHANETHIOL              150
                                  2-PROPANETHIOL            55
                                  ETHANETHIOL               17
                                  CARBON OXIDE SULFIDE      13
                                  BENZENE                   11
                                  CARBON DISULFIDE          11
                                  DIMETHYL DISULFIDE        7.5
                                  METHYL FURAN ISOMER       1.4
                                  2-BUTANETHIOL ISOMER      1.1
                                  TOLUENE                   1.1

     BH 13            53423       HYDROGEN SULFIDE          2.0%/2.1% (1)
                                  2-PROPANETHIOL            180
                                  METHANETHIOL              110
                                  ETHANETHIOL               19
                                  CARBON OXIDE SULFIDE      12
                                  DIMETHYL DISULFIDE        7.8
                                  2-BUTANETHIOL ISOMER      5.5
                                  CARBON DISULFIDE          3.3
                                  BENZENE                   1.5
                                  TRICHLOROFLUOROMETHANE    0.63

                (1) DUPLICATE ANALYSES, SAME SAMPLE



                             TABLE 6 CONT'D

   BORE HOLE        LOCATION          COMPOUND              CONC. (PPM)

     BH 14            36532       HYDROGEN SULFIDE          2000/1900 (1)
                                  2-PROPANETHIOL            9
                                  METHANETHIOL              2.4

     BH 16            37521       HYDROGEN SULFIDE          51/43 (1)
                                  2-PROPANOL                20
                                  2-PROPANETHIOL            6.6
                                  METHANETHIOL              4.3
                                  CARBON OXIDE SULFIDE      4.1
                                  ETHANETHIOL               4
                                  DIMETHYL DISULFIDE        1.1

     BH 17            39551       2-PROPANETHIOL            11
                                  METHYL FURAN ISOMER       2.8
                                  ETHANETHIOL               2

     BH 19            51301       HYDROGEN SULFIDE          200/200 (1)
                                  2-PROPANETHIOL            17
                                  BENZENE                   2.3
                                  TOLUENE                   1.6
                                  TRICHLOROFLUOROMETHANE    1.6

     BH 20            52301       HYDROGEN SULFIDE          710/690 (1)
                                  TOLUENE                   0.73

     BH 21            51291       HYDROGEN SULFIDE          58/50   (1)
                                  BENZENE                   1.2
                                  TOLUENE                   0.76

     BH 22            40601       (NOTHING DETECTED)

     BH 23            29412       HYDROGEN SULFIDE          5300/4600 (1)
                                  2-PROPANETHIOL            47
                                  METHANETHIOL              18
                                  TOLUENE                   3.9
                                  ETHANETHIOL               2.5
                                  BIS(2-METHYLPROPYL)       1.9
                                   DISULFIDE

     BH 24            44521       (NOTHING DETECTED)

     BH 25            43571       HYDROGEN SULFIDE          240/250 (1)
                                  METHANETHIOL              220
                                  ETHANETHIOL               77
                                  DIMETHYL DISULFIDE        1.6

          (1) DUPLICATE ANALYSES, SAME SAMPLE.



                                  TABLE 8
                           SENSORY EVALUATIONS OF
                          ADSORBED BORE HOLE ODORS

                                 ODOR CHARACTERISTICS
    BORE
   HOLE NO           AIR ELUTED                  SOLVENT ELUTED

      9        ONIONY, SOUR, SULFIDY         ONIONY (PR OR ALLYL-SH)
               BURNT ONIONY                  FECAL (SKATOLE), SOLVENTY
                                             (NAPHTHALENE)

     10        ONIONY, HORSEY, ANIMAL        (ME OR ET)-SH, PR-SH, FECAL
               FECAL                         AND FATTY ACID, RUBBERY

     11        ONIONY, FECAL, RUBBERY,       ONIONY, (PR OR ALLYL-SH),
               SULFIDE, DMS OR DMDS          FECAL, P-DICHLOROBENZENE

     12        ONIONY, HORSEY, DMS,          ONIONY-SH, RUBBERY-SH (TBM),
               ANIMAL                        MUSTY-EARTHY, HORSEY, TRACE
                                             SKATOLE

     13        CORNY (DMS), BARNY, FECAL     -SH (TBM?), MUSTY, ANIMAL,
               VEGETABLE SULFIDE             FECAL, SKATOLE

     14        FECAL, BURNT SWEET,           RUBBERY-SH OR SULFIDE,
               ANIMAL                        MUSTY-EARTHY, FECAL (WWTP)

     16                 N/A                           N/A

     17                 N/A                           N/A

     19        ONIONY, GARLICKY, RUBBERY     -SH (ME OR ET), TARRY,
                                             ONIONY, WWTP

     20                 N/A                         N/A

     21        TRACE ACETIC ACID, SULFIDY,   SULFIDY, FUEL OIL, WWTP
               HORSEY, ANIMAL

     22                 N/A                           N/A

     23        ONIONY, SOUR, RUBBERY,        -SH, FUEL OIL WWTP, FECAL
               ANIMAL, HORSEY, FECAL

     24                 N/A                           N/A

     25        PUTRID, CHEESEY, GARBAGEY     CHEESEY, BURNT, ANIMAL
               FERMENTED SOUR, TRACE         FECAL (WWTP), BENZENE-TARRY
               FECAL, COFFEE-LIKE-SH         (TRACE METHYL BENZENE).



                                  TABLE 9
                      GROUND WATER REMEDIATION METHODS
                      OMITTED FROM FURTHER EVALUATION

   GROUND WATER INTERCEPTION/RECOVERY

   REMEDIAL METHOD                OMISSION RATIONALE

   1. CONTAINMENT BARRIERS,       FEASIBILITY AND RELIABILITY,
      SLURRY WALLS OR GROUT       ENVIRONMENTAL EFFECTIVENESS, COST:
      CURTAINS WITH/WITHOUT       A SLURRY WALL/GROUT CURTAIN AROUND
      GROUND WATER PUMPING        ENTIRE SITE IS NOT FEASIBLE AS A RESULT
                                  OF THE INTEGRITY OF THE BEDROCK FLOOR
                                  UNDERLYING THE SITE. THE BEDROCK
                                  TO THE EAST, WEST, AND SOUTH IS
                                  FREQUENTLY FRACTURED, PERMEABLE AND DIPS
                                  STEEPLY UNDER THE SITE. THIS WILL NOT
                                  BE SUITABLE AS A FLOOR FOR A SLURRY WALL
                                  OR GROUT CURTAIN. A SLURRY WALL WOULD
                                  SIGNIFICANTLY HEIGHTEN THE WATER TABLE
                                  AT THE SITE AND GROUND WATER PUMPAGE
                                  WOULD BE REQUIRED ANYWAY. PERMEABILITIES
                                  OF SEDIMENTS UNDERLYING THE SITE AND
                                  ADJACENT TO THE BURIED VALLEY ARE LOW,
                                  SO MANY WELLS WOULD BE REQUIRED

                                  A SLURRY WALL/GROUT CURTAIN UPGRADIENT
                                  OF THE SITE TO REDUCE INFLOW OF GROUND
                                  WATER IS NOT FEASIBLE BECAUSE MOST
                                  GROUND WATER FLOWING IN THE
                                  UNCONSOLIDATED DEPOSITS UNDER THE SITE
                                  ORIGINATES AS PRECIPITATION ON THE
                                  SITE. VERY LITTLE FLOW INTO THE SITE
                                  OCCURS FROM UNCONSOLIDATED DEPOSITS
                                  UPGRADIENT OF THE SITE.  THIS WOULD,
                                  THEREFORE, HAVE NO EFFECT ON THE
                                  MIGRATION OF THE BENZENE PLUME

   2. WATER TABLE ADJUSTMENT      ENVIRONMENTAL EFFECTIVENESS:
      TO MINIMIZE FLOW THROUGH    GROUND WATER FLOWING THROUGH THE
      WASTE MATERIAL              UNCONSOLIDATED DEPOSITS UNDERLYING THE
                                  SITE ORIGINATES AS PRECIPITATION. VERY
                                  LITTLE WATER ENTERS THE SITE THROUGH
                                  UNCONSOLIDATED DEPOSITS UPGRADIENT, SO
                                  UPGRADIENT PUMPAGE WOULD HAVE A
                                  NEGLIGIBLE EFFECT ON TOTAL FLOW RATE.



                                  TABLE 10
                      GROUND WATER REMEDIATION METHODS
                      OMITTED FROM FURTHER EVALUATION

   GROUND WATER TREATMENT

   REMEDIAL METHOD                OMISSION RATIONALE

   1. TREAT RECOVERED GROUND      FEASIBILITY AND RELIABILITY,
      WATER WITH ION EXCHANGE     ENVIRONMENTAL EFFECTIVENESS, COST:
      RESINS                      TREATMENT VIA ION EXCHANGE REQUIRES
                                  PRETREATMENT TO REMOVE SOLIDS,
                                  COMPETITIVE IONS AND OTHER RESIN FOULING
                                  AGENTS. ADDITIONALLY, MULTIPLE EXCHANGE
                                  RESINS WOULD BE REQUIRED TO REMOVE
                                  POTENTIAL RANGE OF IONS IDENTIFIED IN
                                  SOILS AND GROUND WATER. PRETREATMENT
                                  REQUIREMENTS, NUMBER AND LIFE EXPECTANCY
                                  OF RESIN COLUMNS INCREASES CAPITAL COST
                                  SIGNIFICANTLY ABOVE OTHER ALTERNATIVES
                                  WITHOUT EQUIVALENT INCREASE IN
                                  ENVIRONMENTAL EFFECTIVENESS

   2. TREAT RECOVERED GROUND      FEASIBILITY AND RELIABILITY,
      WATER WITH REVERSE          ENVIRONMENTAL EFFECTIVENESS:  REVERSE
      OSMOSIS                     OSMOSIS HAS EXTREMELY STRINGENT
                                  PRETREATMENT REQUIREMENTS TO AVOID
                                  IMMEDIATE FAILING. THE PRETREATMENT
                                  STEPS WILL IMPROVE WATER QUALITY TO
                                  ACCEPTABLE LEVELS (WITH THE EXCEPTION
                                  OF ARSENIC REMOVAL) WITHOUT INCORPORATION
                                  OF REVERSE OSMOSIS OR THE COSTS INHERENT
                                  IN THE PROCESS. THEREFORE, INCREASED
                                  COST WITH NO SIGNIFICANT INCREASE IN
                                  ENVIRONMENTAL EFFECTIVENESS RENDERS
                                  THIS PROCESS UNNECESSARY FOR ATTAINING
                                  REQUIRED LOW EFFLUENT CONCENTRATIONS

   3. TREAT RECOVERED GROUND      ENVIRONMENTAL EFFECTIVENESS, COST:
      WATER WITH PAC              PAC OFFERS NO ADVANTAGE OVER GAC FOR
                                  TREATMENT EFFICIENCY IN WOBURN-TYPE
                                  APPLICATION. FILTRATION REQUIRED PRIOR
                                  TO DISCHARGE AND DISPOSAL OF SPENT PAC
                                  AFTER FILTRATION INCREASE O&M
                                  REQUIREMENTS AND COST FAR IN EXCESS OF
                                  GAC WITH NO PRACTICAL ENVIRONMENTAL BENEFITS

   4. PERMEABLE TREATMENT BED     FEASIBILITY, RELIABILITY, ENVIRONMENTAL
      FOR VOC, SOLIDS REMOVAL     EFFECTIVENESS:  EFFECTIVENESS OF THIS
                                  TECHNOLOGY IS NOT WELL DEVELOPED
                                  DUE TO SHORT CIRCUITING/CHANNELING
                                  AND NONDISTRIBUTED CONTACT.



                                  TABLE 11
                      GROUND WATER REMEDIATION METHODS
                      OMITTED FROM FURTHER EVALUATION

   GROUND WATER DISCHARGE

   REMEDIAL METHOD                         OMISSION RATIONALE

   1. TREATMENT, DISCHARGE        MDC CANNOT ACCEPT ADDITIONAL FLOW
      TO MDC SEWER                UNTIL COURT-ORDERED MANDATES ARE IN
                                  PLACE

   2. DIRECT DISCHARGE TO         SAME AS ABOVE
      MDC SEWER

   3. TREATMENT, DISCHARGE        FEASIBILITY AND RELIABILITY:
      TO AQUIFER UPGRADIENT       TECHNICALLY FEASIBLE ONLY FOR SMALL
      VIA TRENCH, POND OR         VOLUMES OF WATER SUCH AS WOULD BE
      LEACH FIELD                 GENERATED BY HOT SPOT PUMP OUT. GREATER
                                  THAN 50-75 GPM WOULD OVERLOAD THE
                                  SHALLOW AQUIFER AND CAUSE SURFACE
                                  FLOODING. THIS IS PARTICULARLY A
                                  PROBLEM IN DEVELOPED AREAS

   4. TREATMENT, DISCHARGE TO     SAME AS ABOVE EXCEPT A SLIGHTLY
      AQUIFER DOWNGRADIENT VIA    GREATER (100 GPM) QUANTITY MIGHT
      TRENCH, POND OR LEACH       BE ACCOMMODATED. HOWEVER, EXTENSIVE
      FIELD                       DEVELOPMENT IN THE AREA NORTH OF
                                  MISHAWUM ROAD LIMITS SPACE FOR RECHARGE
                                  FACILITY. FLOODING OF ADJACENT
                                  DEVELOPED AREA IS LIKELY

   5. TREATMENT, DISCHARGE TO     MIGHT ACCOMMODATE UP TO 400 GPM AND
      AQUIFER VIA WELL            AVOID FLOODING AND LAND AVAILABILITY
      INJECTION DOWNGRADIENT      PROBLEMS, BUT ADDITIONAL WELL COSTS
                                  AND TREATMENT (TO AVOID PLUGGING)
                                  WITHOUT ANY SIGNIFICANT ADVANTAGES.



                                  TABLE 16
            WASTE DEPOSIT AND CONTAMINATED SOIL/SEDIMENT CONTROL
            REMEDIAL METHODS OMITTED FROM FURTHER CONSIDERATION

   REMEDIAL METHOD                OMISSION RATIONALE

   SOIL/SEDIMENT TREATMENT

   1. STABILIZATION/              COST, ENVIRONMENTAL EFFECTIVENESS,
      SOLIDIFICATION/REBURIAL     NEGATIVE ENVIRONMENTAL IMPACT POTENTIAL,
                                  FEASIBILITY AND RELIABILITY:  COST OF
                                  ENCAPSULATION/REBURIAL OF ANY OR ALL OF
                                  THE WASTES ON-SITE IS AN ORDER OF
                                  MAGNITUDE GREATER THAN BURIAL ALONE.
                                  WASTES MUST UNDERGO THOROUGH ANALYTICAL
                                  CHARACTERIZATION AND PILOT STABILIZATION
                                  TESTING TO ENSURE COMPATIBILITY WITH A
                                  SPECIFIC WASTE. THE HETEROGENEOUS
                                  NATURE OF THE HIDE PILES RENDERS THIS
                                  TECHNIQUE INFEASIBLE

   2. ENCAPSULATION/REBURIAL      FEASIBILITY AND RELIABILITY:  THE
                                  ENCAPSULATION PROCESS HAS YET TO BE
                                  APPLIED ON A LARGE COMMERCIAL SCALE
                                  UNDER ACTUAL FIELD CONDITIONS

   3. INCINERATION/RESIDUE        FEASIBILITY AND RELIABILITY:
      REBURIAL                    INCINERATION IS INFEASIBLE FOR
                                  HEAVY METAL REMOVAL

   4. WET AIR OXIDATION/          SAME RATIONALE AS NO. 3 ABOVE
      RESIDUE REBURIAL

   5. LAND FARMING                FEASIBILITY AND RELIABILITY:
                                  LANDFARMING INFEASIBLE FOR HEAVY
                                  METALS REMOVAL

   6. IN SITU MICROBIAL           SAME RATIONALE AS NO. 5 ABOVE
      DEGRADATION

   7. IN SITU SOLUTION MINING     FEASIBILITY AND RELIABILITY:  REQUIRES
                                  HOMOGENEOUS WASTE THAT IS MOBILE AND
                                  THAT CAN BE ENTRAINED IN A SOLVENT
                                  PHASE, CONTAMINANTS IN THE SOILS HAVE
                                  PROVEN IMMOBILE OVER TIME AND HIDE
                                  PILES PRESENT A VERY HETEROGENEOUS
                                  ENVIRONMENT

   8. IN SITU NEUTRALIZATION/     FEASIBILITY AND RELIABILITY, NEGATIVE
      DETOXIFICATION              ENVIRONMENTAL IMPACT POTENTIAL:
                                  HETEROGENEOUS NATURE OF WASTES RESULT
                                  IN THE POTENTIAL FOR POOR CONTACT WITH
                                  NEUTRALIZATION MEDIUM. TOXIC BY-PRODUCTS
                                  COULD BE GENERATED AS A RESULT OF THE
                                  HETEROGENEOUS MIXTURE OF WASTES AND
                                  PRESENCE OF HEAVY METALS.



                                  TABLE 19
                        AIR EMISSIONS METHODS OMITTED
                         FROM FURTHER CONSIDERATION

   REMEDIAL METHOD                OMISSION RATIONALE

   GAS CONTROL

   1. UREA-FORMALDEHYDE           FEASIBILITY AND RELIABILITY:  EFFECTIVE
      BARRIERS                    PERMEABILITY OF FOAM CAN BE UNRELIABLE
                                  DUE TO FREQUENTLY ENCOUNTERED
                                  INSTALLATION PROBLEMS

   2. TALL STACK DISPERSION       FEASIBILITY AND RELIABILITY:  UNDER
                                  CURRENT POLICY, TALL STACK DISPERSION
                                  IS NOT ACCEPTABLE TO MASSACHUSETTS
                                  DEQE FOR ODOR CONTROL

   GAS TREATMENT

   1. CHEMICAL OXIDATION          ENVIRONMENTAL EFFECTIVENESS:  CHEMICAL
                                  OXIDATION USING OZONE OR HYDROGEN
                                  PEROXIDE HAS POTENTIAL TO GENERATE
                                  HAZARDOUS WASTE

   2. ION EXCHANGE                FEASIBILITY AND RELIABILITY:  NOT AS
                                  RELIABLE AS MORE COMMONLY USED CARBON
                                  ADSORPTION

   3. EXCAVATE AND REMOVE         COST, NEGATIVE ENVIRONMENTAL IMPACT
      EAST HIDE PILE              POTENTIAL:  COST WOULD BE AN ORDER OF
                                  MAGNITUDE GREATER THAN OTHER FEASIBLE
                                  ALTERNATIVES.  IN ADDITION, TREMENDOUS
                                  ODOR GENERATION WOULD RESULT FROM
                                  UNEARTHING DECOMPOSING WASTE MATERIAL

   4. STABILIZATION               ENVIRONMENTAL EFFECTIVENESS:
                                  STABILIZATION USING LIME OR SODIUM
                                  BIOCARBONATE HAS NOT BEEN PROVEN
                                  EFFECTIVE FOR REDUCING EMISSION RATES
                                  IN LANDFILLS.



                              TABLE 22
                          ALTERNATIVE GW-2
       CAPITAL COST INTERCEPTOR WELL SYSTEM - HOT SPOT RECOVERY

   DRILL FIVE INTERCEPTOR WELLS                         $   24,000

   SUPPLY AND INSTALL FIVE 10-20 GPM SUBMERSIBLE
      316SS IMPELLOR PUMPS                                   5,000

   SUPPLY AND INSTALL WELL MANIFOLD AND DISCHARGE LINE      17,000

   ELECTRIC SUPPLY FOR PUMPS                                 1,000

   MISCELLANEOUS                                             2,000

   INSTALL EIGHT 2" DIA. PIEZOMETER WELLS                   10,000

   GROUNDWATER CONSULTANTS COSTS                            26,000
       INTERCEPTOR WELLS
       PIEZOMETER WELLS
       PUMPING TEST
       START-UP
       PUMPING OW-16
       REPORT WRITING AND ISSUE

   SITE IMPR0VEMENTS
       .5 ACRES OF LAND                     53,000
       30' X 40' PRE-ENGINEERED BUILDING    76,000
       40' X 50' CURBED CONCRETE SLABS      11,000
       50' X 60' FENCED ENCLOSURE            5,000
       SITE LIGHTING, GROUNDING              4,000
       FURNITURE, SAFETY SUPPLIES            1,000
                                                           150,000

   VOC STRIPPING COST
       100 GPM PUMP CI                       3,000
       1000 ACFM BLOWER FRP                  2,000
       TWO 48"DIA.X35' HIGH PACKED
         TOWERS 304SS                       66,000
       PIPING, VALVES                        9,000
       ELECTRICAL                            1,000
       INSTRUMENTATION                       5,000
       PAINTING                              1,000
                                                            87,000



                          TABLE 22 CONT'D
                      ALTERNATIVE GW-2 CONT'D

   ODOR REMOVAL
       5% FE CL2 TANK 200 GAL. PPL           1,000
       50% H2O2 TANK 7000 GAL. ALUM         21,000
       GROUNDWATER TNK 8000 GAL FIBERGLASS  10,000
       MIXER 316 SS                          2,000
       METERING PUMPS (2) 0 TO 1.7 GPM       1,000
       PULSEFEEDERS (2) 3 GPH 316SS          1,000
       AGITATOR 1/3 HP 304 SS                1,000
       AGITATOR 5 HP 304 SS                  3,000
       PIPING, VALVES                        7,000
       ELECTRICAL                            5,000
       INSTRUMENTATION                         -
       INSULATION                            1,000
       PAINT                                 1,000
                                                            54,000

                                TOTAL DIRECTS           $  376,000

   CONSTRUCTION EXPENSE
       6 MONTHS DURATION @ $20,000/MONTH                   120,000

   PREMIUM ON OVERTIME                                       5,000

   ENGINEERING                                              50,000
       WELLS   $85,000 @ 5%
       OTHER   $150,000 + 87,000 + 54,000 @ 15%

   PUNCH LIST                                                5,000

   SPARE PARTS                                               8,000

                                SUB-TOTAL                $ 564,000

   CONTINGENCY & ESCALATION                                226,000

                                CAPITAL COST             $ 790,000

          OPERATING AND MAINTENANCE COSTS INTERCEPTOR WELLS
                          HOT SPOT RECOVERY

     OPERATING AND MAINTENANCE COSTS FOR MINIMUM SIX MONTH
     DURATION IS ESTIMATED AT $140,000.



                              TABLE 23
                          ALTERNATIVE GW-3
           CAPITAL COST INTERCEPTOR WELL SYSTEM - 110 GPM

   COSTS OF FIVE INTERCEPTOR WELL SYSTEMS              $    85,000

   COSTS OF:
      SITE IMPROVEMENTS                    150,000
      VOC STRIPPING                         87,000
      ODOR CONTROL                          54,000
                                                           291,000

                                TOTAL DIRECTS           $  376,000

   INDIRECT COSTS
      CONSTRUCTION EXPENSE                 120,000
      PREMIUM ON OVERTIME                    5,000
      ENGINEERING                           50,000
      PUNCH LIST                             5,000
      SPARE PARTS                            8,000
                                                           188,000

                                SUB-TOTAL               $  564,000

   CONTINGENCY & ESCALATION                                226,000

                                SUB-TOTAL               $  790,000

   BOD REMOVAL COSTS FROM "HANDBOOK FOR                    460,000
   REMEDIAL ACTION AT WASTE DISPOSAL SITES"
   EPA-625/6-82-006, JUNE 1982, PG. 229
       PACKAGE PLANT; ACTIVATED SLUDGE;
       EXTENDED AERATION; 2 STAGES; INCLUDES
       CHLORINATION AND SECONDARY CLARIFICATION.

                                TOTAL CAPITAL COST       $1,250,000



                          TABLE 23 CONT'D
                      ALTERNATIVE GW-3 CONT'D
     OPERATING AND MAINTENANCE COSTS INTERCEPTOR WELLS 110 GPM

   SUPPLIES                                               $14,000
    H2O2   84#/DAY @ .45/#                 $13,800
    FECL2      NEGLIGIBLE AMOUNT PER YEAR          200

   ELECTRICAL                                              32,000
    WELL PUMPS (5)                7.5 HP
    STRIPPER PUMP (2)             6
    BLOWERS (2)                  10
    METERING PUMPS (2)            2
    AGITATOR (2)                  6

                                 31.5 HP OR 23.5 KW

    BUILDING AND SITE LIGHTING               5.0
    30' X 40'

    HEAT TRACING                             1.8
       ASSUME 5 WATTS/LF OF PIPE
       100 FEET OF 2"0 PIPE
       6 MO. USAGE FACTOR
       .6 UTILIZATION FACTOR
                                            30.3 KW/HR @
                                              $.12/KWH
   HEATING                                                  5,000
    ASSUME 20 GAL/DAY OF PROPANE @ $1.50/GAL
    FOR SIX MONTHS

   MAINTENANCE                                             19,000
    ASSUME 5% OF CAPITAL COST ($376,000 X 5%)

   OPERATION AND SUPERVISION                               88,000
   ASSUME EIGHT HOUR SHIFT, 365 DAYS @ $30/HOUR

                                        SUB TOTAL        $158,000.



                              TABLE 24
        OPERATING AND MAINTENANCE COSTS BOD REMOVAL SYSTEM

    SUPPLIES                                                   -

    ELECTRICAL                                               3,000
     ROTATING DISC AERATOR         3 HP
     BLOWERS                       1

                                   4 HP OR 2.98 KW/HR
                                     @ $.12/KWH
    HEATING                                                    -

    MAINTENANCE                                             12,000
     ASSUME HALF OF TOTAL COST OF $460,000 IS
     EQUIPMENT.  MAINTENANCE COSTS ARE 5%
     ($230,000 X 5%)

    OPERATION AND SUPERVISION
     INCLUDED WITH INTERCEPTOR WELLS                           -

                                         SUB TOTAL          15,000

   TOTAL INTERCEPTOR WELLS                                $158,000
         BOD REMOVAL                                        15,000

                                        SUB TOTAL         $173,000

    CONTINGENCY                                             52,000

               TOTAL OPERATING AND MAINTENANCE COSTS      $225,000.



                              TABLE 25
                          ALTERNATIVE GW-4
           CAPITAL COST INTERCEPTOR WELL SYSTEM - 360 GPM

   COSTS OF FIVE INTERCEPTOR WELL SYSTEMS              $   110,000
   $85,000. COSTS ARE INCREASED 30% TO ACCOUNT
   FOR LARGER DIAMETER WELLS AND INSTALLATION OF
   TWO WELLS IN A LAKE IN LIEU OF DRY LAND

   COSTS OF:
      SITE IMPROVEMENTS                    150,000
      VOC STRIPPING                         87,000
      ODOR CONTROL                          54,000
      INCREASE SIZE OF AGEING TANK IN       21,000
        ODOR CONTROL
                                                           312,000

                                TOTAL DIRECTS           $  422,000

   CONSTRUCTION EXPENSE                                    140,000
      7 MONTHS @ $20,000/MONTH

   PREMIUM ON OVERTIME                                       5,000

   ENGINEERING                                              53,000
      WELLS -   $110,000 @ 5%
      OTHER -   $150,000 + 87,000 + 75,000 @ 15%

   PUNCH LIST                                                5,000

   SPARE PARTS                                               8,000

                                SUB-TOTAL               $  633,000

   CONTINGENCY & ESCALATION                                257,000

                                SUB-TOTAL               $  890,000

   BOD REMOVAL COSTS FROM "HANDBOOK FOR REMEDIAL           460,000
   ACTION AT WASTE DISPOSAL SITES" EPA-625/6-82-006,
   JUNE 1982, PG. 229. PACKAGE PLANT; ACTIVATED
       SLUDGE; EXTENDED AERATION; 2 STAGES; INCLUDES
       CHLORINATION AND SECONDARY CLARIFICATION

                                TOTAL CAPITAL COST      $1,350,000

      OPERATING AND MAINTENANCE COSTS INTERCEPTOR WELLS    360 GPM

      TOTAL OPERATING AND MAINTENANCE COSTS             $2,360,000
      (PRESENT WORTH IN 1985 DOLLARS)

      ASSUMED TO BE THE SAME AS 110 GPM.



                              TABLE 26
         CAPITAL COST HEAVY METALS REMOVAL SYSTEM 110 GPM

   PROCESS EQUIPMENT
      SULFEX (TM) PROCESS CONSISTING OF SINGLE STAGE
      NEUTRALIZATION FOLLOWED BY 2-STAGE CLARIFICATION,
      FILTRATION AND SLUDGE DEWATERING                 $646,000
      50% CAUSTIC STORAGE AND FEED SYSTEM 5,000 GAL      22,000
      SLUDGE CONVEYOR                                    12,000

                                                           $680,000

   SAFETY AND FIRE EQUIPMENT                                  4,000

   BUILDING
      30'W. X 80'L. PRE-ENGINEERED, INSULATED BUILDING      151,000

   SUBSTRUCTURES                                             50,000

   RIGGING                                                   26,000

   PIPING                                                    29,000

   ELECTRICAL                                                78,000

   INSTRUMENTATION                                           22,000

   INSULATION                                                 3,000

   PAINTING                                                   6,000

                                          TOTAL DIRECTS  $1,049,000

   CONSTRUCTION EXPENSE
      6 MONTHS DURATION @ $20,000/MONTH                     120,000

   PREMIUM ON OVERTIME                                        5,000

   ENGINEERING                                              100,000
      PACKAGE   $600,000 @  5%
      OTHER     $449,000 @ 15%

   PUNCH LIST                                                10,000

   SPARE PARTS                                               14,000

                                          SUB TOTAL      $1,298,000

   CONTINGENCY AND ESCALATION                               392,000

                                          SUB TOTAL      $1,690,000

   ALLOWANCE FOR .5 ACRE LAND PURCHASE,                     110,000
   SITE IMPROVEMENTS, FENCE

                                          CAPITAL COST   $1,800,000

   15-YEAR MONITORING COSTS                                  NONE
   (PRESENT WORTH IN 1985 DOLLARS)

   OPERATING AND MAINTENANCE COSTS                       $2,200,000
   (PRESENT WORTH IN 1985 DOLLARS)

                            TOTAL IMPLEMENTATION COST    $4,000,000.



                              TABLE 27
         CAPITAL COST HEAVY METALS REMOVAL SYSTEM 360 GPM

   PROCESS EQUIPMENT                                     $1,360,000
      SULFEX (TM) PROCESS FOR 110 GPM SCALED
      UP TO 360 GPM USING .6 SCALE UP FACTOR

   SAFETY AND FIRE EQUIPMENT                                  4,000

   BUILDING
      40'W. X 100'L. PRE-ENGINEERED INSULATED BUILDING      250,000

   SUBSTRUCTURES                                             95,000

   RIGGING                                                   54,000

   PIPING                                                    54,000

   ELECTRICAL                                               163,000

   INSTRUMENTATION                                           41,000

   INSULATION                                                 9,000

   PAINTING                                                   5,000

                                          TOTAL DIRECTS  $2,035,000
   CONSTRUCTION EXPENSE
      6 MONTHS DURATION @ $20,000/MONTH                     120,000

   PREMIUM ON OVERTIME                                        5,000

   ENGINEERING                                              169,000
      PACKAGE   $1,360,000 @  5%
      OTHER     $  675,000 @ 15%

   PUNCH LIST                                                20,000

   SPARE PARTS                                               27,000

                                          SUB TOTAL      $2,376,000

   CONTINGENCY AND ESCALATION                               714,000

                                          SUB TOTAL      $3,090,000
   ALLOWANCE FOR .5 ACRE LAND PURCHASE,                      60,000
   SITE IMPROVEMENTS, FENCE

                                          CAPITAL COST   $3,150,000.



                              TABLE 28
   OPERATING AND MAINTENANCE COSTS HEAVY METALS REMOVAL SYSTEM
                               110 GPM

     SUPPLIES                                               $26,000
      TOTAL REAGENTS COST                        $22,400
      (F. HEINZE 11/6/85 MEMO E/R 1600E423)
      50% CAUSTIC 10 GAL/DAY, 12.76#/GAL @ .0787#  3,600

     ELECTRICAL                                              53,000
      SULFEX SYSTEM HORSEPOWER
      ASSUME 50HP OR                             37.3 KW

      BUILDING AND SITE LIGHTING 30' X 80'       10.0

      HEAT TRACING                                2.7
         ASSUME 5 WATTS/LF OF PIPE
         150 FEET OF 2"0 PIPE
         6 MO. USAGE FACTOR
         .6 UTILIZATION FACTOR
                                                 50.0 KW/HR @
                                                $.12/KWH

     HEATING                                                14,000
      ASSUME 50 GAL/DAY OF PROPANE @ $1.50/GAL
      FOR SIX MONTHS

     MAINTENANCE                                             52,000
      ASSUME 5% OF CAPITAL COST ($1,049,000 X 5%)

     OPERATION AND SUPERVISION
     INCLUDED WITH OPERATING COSTS OF INTERCEPTOR               -
     WELL SYSTEM

     DISPOSAL COSTS                                          15,000

                                          SUB TOTAL        $160,000

     CONTINGENCY                                             50,000

                TOTAL OPERATING AND MAINTENANCE COSTS      $210,000.



                              TABLE 29
    OPERATING AND MAINTENANCE COSTS HEAVY METALS REMOVAL SYSTEM
                              360 GPM

   SUPPLIES                                               $26,000
    SAME AS 110 GPM

   ELECTRICAL                                             140,000
    POWER 150 HP OR     112 KW
    LIGHTING             15
    HEAT TRACING          5

                        132 KW/HR @ $.12/KWH

   HEATING                                                 20,000

   MAINTENANCE                                            101,000
    ASSUME 5% OF CAPITAL COST ($2,035,000 X 5%)

   OPERATION AND SUPERVISION
   SAME AS 110 GPM

   DISPOSAL COSTS

   SAME AS 110 GPM                                         15,000

                                        SUB TOTAL        $302,000

   CONTINGENCY                                             88,000

              TOTAL OPERATING AND MAINTENANCE COSTS      $390,000

   ALLOW FOR 6% ANNUAL INFLATION PER ANNUM DISCOUNTED AT 12% PER
   ANNUM FOR 15 YEARS TO DETERMINE TOTAL MONITORING AND MAINTENANCE
   COSTS (PRESENT WORTH IN 1985 DOLLARS)

   FOR 110 GPM SYSTEM ANNUAL O&M COST                  $  210,000
                  15-YEAR O&M COSTS (PRESENT WORTH)    $2,200,000

        $2,200,000/$210,000 = 10.5

   THEREFORE FOR 360 GPM ANNUAL O&M COST  $390,000
                                  X           10.5

   TOTAL OPERATING AND MAINTENANCE      $4,100,000
   COSTS HEAVY METALS REMOVAL SYSTEM
   360 GPM
   (PRESENT WORTH IN 1985 DOLLARS).



                              TABLE 30
                           ALTERNATIVE S-2

   A. COVER ALL AS, CR, PB WASTE DEPOSITS WITH INDIVIDUAL CONCENTRATIONS
      OF ONE OR MORE EXCEEDING 100 PPM, AND COVER THE EAST CENTRAL AND
      THE WEST HIDE DEPOSIT

      CUT, FILL, REGRADE THE TOP 12" OF THE EXISTING        $   707,000
      SURFACE TO DEVELOP NEW CONTOURS, ELIMINATE WATER
      POCKETS, PROMOTE BETTER DRAINAGE, ETC

      COVER AREA WITH A 24" CLAY BARRIER CONSTRUCTED          9,889,000
      IN 6" LIFTS. THIS CLAY BARRIER IS COMPOSED OF
      BETONITE CLAY MIXED AT A RATE OF FOUR POUNDS PER
      SQUARE FOOT WITH NATIVE OFFSITE SOIL TO ACHIEVE
      10-7 PERMEABILITY

      COVER CLAY BARRIER WITH A 6" LAYER OF TOP SOIL            621,000
      AND VEGETATE

      RELOCATE THE SOUTH HIDE PILE (INCLUDE 25% SWELL           292,000
      UP FACTOR) TO RESHAPE THE WEST HIDE PILE SLOPE
      (ALLOW FOR ONE HALF OF COSTS)

      COVER FORMER SOUTH HIDE AREA WITH A 6" LAYER OF            10,000
      TOP SOIL AND VEGETATE

      RESHAPE THE SLOPES OF THE WEST HIDE PILE USING            265,000
      SOUTH HIDE MATERIALS (ALLOW FOR ONE HALF OF COSTS)

      DRAIN WETLANDS WITH 60" DIA. UNDERGROUND                  200,000
      POLYETHYLENE PIPE TO STABILIZE HIDE PILE SLOPES
      (ALLOW FOR ONE HALF OF COSTS)

      COVER AREA WITH A 24" CLAY BARRIER CONSTRUCTED IN         630,000
      6" LIFTS. THIS CLAY BARRIER IS COMPOSED OF BENTONITE
      CLAY MIXED AT A RATE OF FOUR POUNDS PER SQUARE
      FOOT WITH NATIVE OFFSITE SOIL TO ACHIEVE 10-7
      PERMEABILITY

      COVER CLAY BARRIER WITH A 6" LAYER OF TOP SOIL AND         40,000
      VEGETATE

                                   TOTAL DIRECTS            $12,654,000

     SITE OVERHEAD COSTS                                      1,504,000
          SURVEYING AND TEST BORINGS
          DEWATERING
          MOBILIZATION AND DEMOBILIZATION
          EQUIPMENT AND PERSONNEL DOWNTIME

     INDIRECT COSTS                                           2,095,000
          SITE FACILITY COSTS
          STAUFFER ENGINEERING & RESEARCH PERSONNEL
          OUTSIDE ANALYTICAL CONTRACTORS

                                  SUB-TOTAL                 $16,253,000

     CONTINGENCY AND ESCALATION                               6,397,000
                                  CAPITAL COST              $22,650,000.



                              TABLE 31
                           ALTERNATIVE S-3

   A. COVER ALL AS, CR, PB WASTE DEPOSITS WITH INDIVIDUAL CONCENTRATIONS
      OF ONE OR MORE EXCEEDING 100 PPM, AND COVER THE EAST CENTRAL
      AND THE WEST HIDE DEPOSIT

      CUT, FILL, REGRADE THE TOP 12" OF THE EXISTING        $   707,000
      SURFACE TO DEVELOP NEW CONTOURS, ELIMINATE WATER
      POCKETS, PROMOTE BETTER DRAINAGE, ETC

      COVER AREA WITH A 6" CLAY BARRIER. THIS CLAY            2,543,000
      BARRIER IS COMPOSED OF BETONITE CLAY MIXED AT
      A RATE OF FOUR POUNDS PER SQUARE FOOT WITH NATIVE
      SOIL TO ACHIEVE 10-7 PERMEABILITY

      COVER CLAY BARRIER WITH AN 18" LAYER OF OFFSITE         1,695,000
      FILL (INCLUDES 20% COMPACTION FACTOR)

      COVER FILL A 6" LAYER OF TOP SOIL AND VEGETATE            621,000

      RELOCATE THE SOUTH HIDE PILE (INCLUDE 25% SWELL           292,000
      UP FACTOR) TO RESHAPE THE WEST HIDE PILE SLOPE
      (ALLOW FOR ONE HALF OF COSTS)

      COVER FORMER SOUTH HIDE AREA WITH A 6" LAYER OF            10,000
      TOP SOIL AND VEGETATE

      RESHAPE THE SLOPES OF THE WEST HIDE PILE USING            265,000
      SOUTH HIDE MATERIALS (ALLOW FOR ONE HALF OF COSTS)

      DRAIN WETLANDS WITH 60" DIA. UNDERGROUND POLYETHYLENE     200,000
      PIPE TO STABILIZE HIDE PILE SLOPES (ALLOW FOR ONE
      HALF OF COSTS)

      COVER AREA WITH A 6" CLAY BARRIER. THIS CLAY              162,000
      BARRIER IS COMPOSED OF BENTONITE CLAY MIXED AT A
      RATE OF FOUR POUNDS PER SQUARE FOOT WITH NATIVE
      OFFSITE SOIL TO ACHIEVE 10-7 PERMEABILITY

      COVER CLAY BARRIER WITH AN 18" LAYER OF OFFSITE FILL      108,000
      (INCLUDES 20% COMPACTION FACTOR)

      COVER FILL WITH A 6" LAYER OF TOP SOIL AND VEGETATE        40,000

                                   TOTAL DIRECTS            $ 6,643,000
      SITE OVERHEAD COSTS                                       998,000
           SURVEYING AND TEST BORINGS
           DEWATERING
           MOBILIZATION AND DEMOBILIZATION
           EQUIPMENT AND PERSONNEL DOWNTIME

      INDIRECT COSTS                                          1,146,000
           SITE FACILITY COSTS
           STAUFFER ENGINEERING & RESEARCH PERSONNEL
           OUTSIDE ANALYTICAL CONTRACTORS
                                   SUB-TOTAL                $ 8,787,000

      CONTINGENCY AND ESCALATION                              3,513,000
                                   CAPITAL COST             $12,300,000.



                              TABLE 32
                           ALTERNATIVE S-4

   A. COVER ALL AS, CR, PB WASTE DEPOSITS WITH INDIVIDUAL CONCENTRATIONS
      OF ONE OR MORE EXCEEDING 100 PPM, AND COVER THE EAST CENTRAL AND
      THE WEST HIDE DEPOSIT

      CUT, FILL, REGRADE THE TOP 12" OF THE EXISTING        $   707,000
      SURFACE TO DEVELOP NEW CONTOURS, ELIMINATE WATER
      POCKETS, PROMOTE BETTER DRAINAGE, ETC

      COVER AREA WITH A 24" LAYER OF OFFSITE FILL             2,261,000
      (INCLUDES 20% COMPACTION FACTOR)

      COVER FILL WITH A 6" LAYER OF TOP SOIL AND VEGETATE       621,000

      RELOCATE THE SOUTH HIDE PILE (INCLUDE 25% SWELL           292,000
      UP FACTOR) TO RESHAPE THE WEST HIDE PILE SLOPE
      (ALLOW FOR ONE HALF OF COSTS)

      COVER FORMER SOUTH HIDE AREA WITH A 6" LAYER OF            10,000
      TOP SOIL AND VEGETATE

      RESHAPE THE SLOPES OF THE WEST HIDE PILE USING            265,000
      SOUTH HIDE MATERIALS (ALLOW FOR ONE HALF OF COSTS)

      DRAIN WETLANDS WITH 60" DIA. UNDERGROUND POLYETHYLENE     200,000
      PIPE TO STABILIZE HIDE PILE SLOPES (ALLOW FOR ONE
      HALF OF COSTS)

      COVER AREA WITH A 24" LAYER OF OFFSITE FILL (INCLUDES     144,000
      20% COMPACTION FACTOR)

      COVER FILL WITH A 6" LAYER OF TOP SOIL AND VEGETATE        40,000

                                   TOTAL DIRECTS            $ 4,540,000

      SITE OVERHEAD COSTS                                       545,000
           SURVEYING AND TEST BORINGS
           DEWATERING
           MOBILIZATION AND DEMOBILIZATION
           EQUIPMENT AND PERSONNEL DOWNTIME

      INDIRECT COSTS                                            764,000
           SITE FACILITY COSTS
           STAUFFER ENGINEERING & RESEARCH PERSONNEL
           OUTSIDE ANALYTICAL CONTRACTORS

                                   SUB-TOTAL                $ 5,849,000

      CONTINGENCY AND ESCALATION                              2,331,000

                                   CAPITAL COST             $ 8,180,000.



                              TABLE 33
                           ALTERNATIVE S-5

   A. COVER ALL AS, CR, PB WASTE DEPOSITS WITH INDIVIDUAL CONCENTRATION
      OF ONE OR MORE EXCEEDING 100 PPM, AND COVER THE EAST CENTRAL
      AND THE WEST HIDE DEPOSIT.

      CUT, FILL, REGRADE THE TOP 12" OF THE EXISTING        $   707,000
      SURFACE TO DEVELOP NEW CONTOURS, ELIMINATE WATER
      POCKETS, PROMOTE BETTER DRAINAGE, ETC

      COVER AREA WITH A 6" LAYER OF COMPACTED SAND            2,825,000
      INSTALL A 20 MIL PVC MEMBRANE LINER. INSTALL
      A 6" LAYER OF COMPACTED SAND OVER THE PVC LINER

      COVER LINER AND SAND WITH A 12" LAYER OF OFFSITE        1,131,000
      FILL (INCLUDES 20% COMPACTION FACTOR)

      COVER FILL WITH A 6" LAYER OF TOP SOIL AND VEGETATE       621,000

      RELOCATE THE SOUTH HIDE PILE (INCLUDE 25% SWELL           292,000
      UP FACTOR) TO RESHAPE THE WEST HIDE PILE SLOPE
      (ALLOW FOR ONE HALF OF COSTS)

      COVER FORMER SOUTH HIDE AREA WITH A 6" LAYER OF            10,000
      TOP SOIL AND VEGETATE

      RESHAPE THE SLOPES OF THE WEST HIDE PILE USING            265,000
      SOUTH HIDE MATERIALS (ALLOW FOR ONE HALF OF COSTS)

      DRAIN WETLANDS WITH 60" DIA. UNDERGROUND POLYETHYLENE     200,000
      PIPE TO STABILIZE HIDE PILE SLOPES (ALLOW FOR ONE
      HALF OF COSTS)

      COVER AREA WITH A 6" LAYER OF COMPACTED SAND. INSTALL     180,000
      A 20 MIL PVC MEMBRANE LINER. INSTALL A
      6" LAYER OF COMPACTED SAND OVER THE PVC LINER

      COVER LINER AND SAND WITH A 12" LAYER OF OFFSITE           72,000
      FILL (INCLUDES 20% COMPACTION FACTOR)

      COVER FILL WITH A 6" LAYER OF TOP SOIL AND VEGETATE        40,000

                                   TOTAL DIRECTS            $ 6,343,000

      SITE OVERHEAD COSTS                                       760,000
           SURVEYING AND TEST BORINGS
           DEWATERING
           MOBILIZATION AND DEMOBILIZATION
           EQUIPMENT AND PERSONNEL DOWNTIME

      INDIRECT COSTS                                          1,066,000
           SITE FACILITY COSTS
           STAUFFER ENGINEERING & RESEARCH PERSONNEL
           OUTSIDE ANALYTICAL CONTRACTORS
                                   SUB-TOTAL                $ 8,169,000

      CONTINGENCY AND ESCALATION                              3,261,000
                                   CAPITAL COST             $11,430,000.



                              TABLE 34
                           ALTERNATIVE S-6

   A. COVER ALL AS, CR, PB WASTE DEPOSITS WITH INDIVIDUAL CONCENTRATIONS
      OF ONE OR MORE EXCEEDING 100 PPM, AND COVER THE EAST CENTRAL AND
      THE WEST HIDE DEPOSIT

      LIMITED EXCAVATION AT THE PX ENGINEERING SITE

      CUT, FILL, REGRADE THE TOP 12" OF THE EXISTING        $   706,000
      SURFACE TO DEVELOP NEW CONTOURS, ELIMINATE WATER
      POCKETS, PROMOTE BETTER DRAINAGE, ETC

      COVER AREA WITH A 6" LAYER OF TOP SOIL AND VEGETATE       621,000

      RELOCATE THE SOUTH HIDE PILE (INCLUDE 25% SWELL           292,000
      UP FACTOR) TO RESHAPE THE WEST HIDE PILE SLOPE
      (ALLOW FOR ONE HALF OF COSTS)

      COVER FORMER SOUTH HIDE AREA WITH A 6" LAYER OF            10,000
      TOP SOIL AND VEGETATE

      RESHAPE THE SLOPES OF THE WEST HIDE PILE USING            265,000
      SOUTH HIDE MATERIALS (ALLOW FOR ONE HALF OF COSTS)

      DRAIN WETLANDS WITH 60" DIA. UNDERGROUND POLYETHYLENE     200,000
      PIPE TO STABILIZE HIDE PILE SLOPES (ALLOW FOR ONE
      HALF OF COSTS)

      COVER AREA WITH A 6" LAYER OF TOP SOIL AND VEGETATE        40,000

      EXCAVATE LIMITED QUANTITIES OF WASTE DEPOSITS FROM         38,000
      THE PX ENGINEERING SITE. TRANSPORT TO EAST/WEST HIDE
      DEPOSIT AREA (INCLUDES 25% SWELL-UP FACTOR)
      BACKFILL EXCAVATED AREAS (INCLUDES 20% COMPACTION          77,000
      FACTOR)

                                   TOTAL DIRECTS            $ 2,249,000

      SITE OVERHEAD COSTS                                       270,000
           SURVEYING AND TEST BORINGS
           DEWATERING
           MOBILIZATION AND DEMOBILIZATION
           EQUIPMENT AND PERSONNEL DOWNTIME

      INDIRECT COSTS                                            378,000
           SITE FACILITY COSTS
           STAUFFER ENGINEERING & RESEARCH PERSONNEL
           OUTSIDE ANALYTICAL CONTRACTORS

                                   SUB-TOTAL                $ 2,897,000

      CONTINGENCY AND ESCALATION                              1,153,000

                                   CAPITAL COST             $ 4,050,000.



                              TABLE 35
                           ALTERNATIVE S-7

   A. REMOVE ALL AS, CR, PB WASTE DEPOSITS WITH INDIVIDUAL CONCENTRATIONS
      OF ONE OR MORE EXCEEDING 100 PPM, AND REMOVE THE EAST CENTRAL, THE
      WEST, AND THE SOUTH HIDE DEPOSIT

      CONSTRUCT A RCRA ONSITE CONTAINMENT FACILITY         $ 22,838,000

      REMOVE AND REPLACE WASTE DEPOSITS                      13,334,000

                                   TOTAL DIRECTS            $36,172,000

      SITE OVERHEAD COSTS                                     4,702,000
           SURVEYING AND TEST BORINGS
           DEWATERING
           MOBILIZATION AND DEMOBILIZATION
           EQUIPMENT AND PERSONNEL DOWNTIME

      INDIRECT COSTS                                         15,554,000
           SITE FACILITY COSTS
           STAUFFER ENGINEERING & RESEARCH PERSONNEL
           OUTSIDE ANALYTICAL CONTRACTORS

                                   SUB-TOTAL                $56,428,000

      CONTINGENCY AND ESCALATION                             22,552,000

                                   CAPITAL COST             $78,980,000.



                              TABLE 36
                           ALTERNATIVE S-8

   A. REMOVE ALL AS, CR, PB WASTE DEPOSITS WITH INDIVIDUAL CONCENTRATIONS
      OF ONE OR MORE EXCEEDING 100 PPM; CONSOLIDATE ON THE EAST
      CENTRAL/WEST HIDE DEPOSIT AREAS; AND COVER THE EAST CENTRAL AND
      THE WEST HIDE DEPOSIT

      CONSOLIDATION OF 460,000 CY OF WASTE DEPOSITS ON THE APPROXIMATELY
      15 ACRES OF THE EAST CENTRAL/WEST HIDE DEPOSIT AREA WILL RAISE
      THE ELEVATION BY 18 TO 20 FEET. THEREFORE, INCREASE SURFACE AREA
      BY 15% TO ACCOUNT FOR HEIGHT

      CUT, FILL, REGRADE THE TOP 12" OF THE EXISTING        $   118,000
      EAST CENTRAL HIDE PILE SURFACE TO DEVELOP NEW
      CONTOURS, ELIMINATE WATER POCKETS, PROMOTE
      BETTER DRAINAGE, ETC

      EXCAVATE AND RELOCATE (INCLUDES 25% SWELL UP FACTOR)    2,588,000

      BACKFILL EXCAVATED AREAS (INCLUDES 20% COMPACTION       4,968,000
      FACTOR)

      COVER AREA WITH A 6" LAYER OF COMPACTED SAND. INSTALL     750,000
      A 20 MIL PVC MEMBRANE LINER. INSTALL A 6" LAYER OF
      COMPACTED SAND OVER THE PVC LINER

      COVER LINER AND SAND WITH A 12" LAYER OF OFFSITE          300,000
      FILL (INCLUDES A 20% COMPACTION FACTOR)

      COVER FILL WITH A 6" LAYER OF TOP SOIL AND VEGETATE       165,000

      RELOCATE THE SOUTH HIDE PILE (INCLUDE 25% SWELL           292,000
      UP FACTOR) TO RESHAPE THE WEST HIDE PILE SLOPE
      (ALLOW FOR ONE HALF OF COSTS)

      COVER FORMER SOUTH HIDE AREA WITH A 6" LAYER OF            10,000
      TOP SOIL AND VEGETATE

      RESHAPE THE SLOPES OF THE WEST HIDE PILE USING            265,000
      SOUTH HIDE MATERIALS (ALLOW FOR ONE HALF OF COSTS)

      DRAIN WETLANDS WITH 60" DIA. UNDERGROUND POLYETHYLENE     200,000
      PIPE TO STABILIZE HIDE PILE SLOPES (ALLOW FOR ONE
      HALF OF COSTS)

      COVER AREA WITH A 6" LAYER OF COMPACTED SAND. INSTALL     180,000
      A 20 MIL PVC MEMBRANE LINER. INSTALL A 6" LAYER OF
      COMPACTED SAND OVER THE PVC LINER

      COVER LINER AND SAND WITH A 12" LAYER OF OFFSITE           72,000
      FILL (INCLUDES 20% COMPACTION FACTOR)

      COVER FILL WITH A 6" LAYER OF TOP SOIL AND VEGETATE        40,000
                                   TOTAL DIRECTS            $ 9,948,000.



                         TABLE 36 CONT'D
                      ALTERNATIVE S-8 CONT'D

      SITE OVERHEAD COSTS                                     1,194,000
           SURVEYING AND TEST BORINGS
           DEWATERING
           MOBILIZATION AND DEMOBILIZATION
           EQUIPMENT AND PERSONNEL DOWNTIME

      INDIRECT COSTS                                          1,671,000
           SITE FACILITY COSTS
           STAUFFER ENGINEERING & RESEARCH PERSONNEL
           OUTSIDE ANALYTICAL CONTRACTORS

                                   SUB-TOTAL                $12,813,000

      CONTINGENCY AND ESCALATION                              5,127,000

                                   CAPITAL COST             $17,940,000.



                              TABLE 37
                           ALTERNATIVE S-9

   A. REMOVE ALL AS, CR, PB WASTE DEPOSITS WITH INDIVIDUAL CONCENTRATIONS
      OF ONE OR MORE EXCEEDING 100 PPM; CONSOLIDATE ON THE EAST
      CENTRAL/WEST HIDE DEPOSIT AREAS; AND COVER THE EAST CENTRAL AND
      THE WEST HIDE DEPOSIT

      CONSOLIDATION OF 460,000 CY OF WASTE DEPOSITS ON THE APPROXIMATELY
      15 ACRES OF THE EAST CENTRAL/WEST HIDE DEPOSIT AREA WILL RAISE
      THE ELEVATION BY 18 TO 2O FEET. THEREFORE, INCREASE SURFACE AREA
      BY 15% TO ACCOUNT FOR HEIGHT

      CUT, FILL, REGRADE THE TOP 12" OF THE EXISTING        $   118,000
      EAST CENTRAL HIDE PILE SURFACE TO DEVELOP NEW
      CONTOURS, ELIMINATE WATER POCKETS, PROMOTE
      BETTER DRAINAGE, ETC

      EXCAVATE AND RELOCATE (INCLUDES 25% SWELL UP FACTOR)    2,588,000

      COVER AREA WITH A 6" LAYER OF COMPACTED SAND. INSTALL     750,000
      A 20 MIL PVC MEMBRANE LINER. INSTALL A 6" LAYER OF
      COMPACTED SAND OVER THE PVC LINER

      COVER LINER AND SAND WITH A 12" LAYER OF OFFSITE          300,000
      FILL (INCLUDES A 20% COMPACTION FACTOR)

      COVER FILL WITH A 6" LAYER OF TOP SOIL AND VEGETATE       165,000

      RELOCATE THE SOUTH HIDE PILE (INCLUDE 25% SWELL           292,000
      UP FACTOR) TO RESHAPE THE WEST HIDE PILE SLOPE
      (ALLOW FOR ONE HALF OF COSTS)

      COVER FORMER SOUTH HIDE AREA WITH A 6" LAYER OF            10,000
      TOP SOIL AND VEGETATE

      RESHAPE THE SLOPES OF THE WEST HIDE PILE USING            265,000
      SOUTH HIDE MATERIALS (ALLOW FOR ONE HALF OF COSTS)

      DRAIN WETLANDS WITH 60" DIA. UNDERGROUND POLYETHYLENE     200,000
      PIPE TO STABILIZE HIDE PILE SLOPES (ALLOW FOR ONE
      HALF OF COSTS)

      COVER AREA WITH A 6" LAYER OF COMPACTED SAND. INSTALL     180,000
      A 20 MIL PVC MEMBRANE LINER. INSTALL A 6" LAYER OF
      COMPACTED SAND OVER THE PVC LINER



                         TABLE 37 CONT'D
                      ALTERNATIVE S-9 CONT'D

      COVER LINER AND SAND WITH A 12" LAYER OF OFFSITE           72,000
      FILL (INCLUDES 20% COMPACTION FACTOR)

      COVER FILL WITH A 6" LAYER OF TOP SOIL AND VEGETATE        40,000

                                   TOTAL DIRECTS            $ 4,980,000

      SITE OVERHEAD COSTS                                       598,000
           SURVEYING AND TEST BORINGS
           DEWATERING
           MOBILIZATION AND DEMOBILIZATION
           EQUIPMENT AND PERSONNEL DOWNTIME

      INDIRECT COSTS                                            837,000
           SITE FACILITY COSTS
           STAUFFER ENGINEERING & RESEARCH PERSONNEL
           OUTSIDE ANALYTICAL CONTRACTORS

                                   SUB-TOTAL                $ 6,415,000

      CONTINGENCY AND ESCALATION                              2,565,000

                                   CAPITAL COST             $ 8,980,000.



                              TABLE 38
                          ALTERNATIVE S-10

   A. FENCE AREAS OF WASTE DEPOSITS, DEED RESTRICTIONS. LIMITED
      EXCAVATION AT PX ENGINEERING SITE. COVER THE EAST CENTRAL AND
      THE WEST HIDE DEPOSIT

      FENCING COSTS, DEED RESTRICTIONS:

                    AREA                    FENCING FOOTAGE

              PX ENGINEERING                     2700 LF
              CHROMIUM LAGOONS                   1500
              JANPET                              -
              WEDGE AREA                         2000
              ARSENIC/PHYTOTOXIC AREA            3000
              STAFFORD LOT                        900

                                                10100 LF    $   173,000

              JANPET           - PRESENTLY FENCED, THEREFORE DO NOTHING;
              CHROMIUM LAGOONS - ONLY THE TRIANGULAR SHAPED AREA BETWEEN
                                 THE MAINLINE RAILROAD RIGHT OF WAY AND
                                 WEST OF THE RAILROAD SIDING IS TO BE
                                 FENCED

      EXCAVATE LIMITED QUANTITIES OF WASTE DEPOSITS              38,000
      FROM THE PX ENGINEERING SITE, TRANSPORT TO EAST/WEST
      HIDE DEPOSIT AREA (INCLUDES 25% SWELL UP FACTOR)

      BACKFILL EXCAVATED AREAS (INCLUDES 20% COMPACTION          77,000
      FACTOR)

      CUT, FILL, REGRADE THE TOP 12" OF THE EXISTING            118,000
      EAST CENTRAL HIDE PILE SURFACE TO DEVELOP NEW
      CONTOURS, ELIMINATE WATER POCKETS, PROMOTE BETTER
      DRAINAGE, ETC

      COVER FILL WITH A 6" LAYER OF TOP SOIL AND VEGETATE       104,000

      RELOCATE THE SOUTH HIDE PILE (INCLUDE 25% SWELL           292,000
      UP FACTOR) TO RESHAPE THE WEST HIDE PILE SLOPE
      (ALLOW FOR ONE HALF OF COSTS)

      COVER FORMER SOUTH HIDE AREA WITH A 6" LAYER OF            10,000
      TOP SOIL AND VEGETATE



                         TABLE 38 CONT'D
                     ALTERNATIVE S-10 CONT'D

       RESHAPE THE SLOPES OF THE WEST HIDE PILE USING            265,000
       SOUTH HIDE MATERIALS (ALLOW FOR ONE HALF OF COSTS)

       DRAIN WETLANDS WITH 60" DIA. UNDERGROUND POLYETHYLENE     200,000
       PIPE TO STABILIZE HIDE PILE SLOPES (ALLOW FOR ONE
       HALF OF COSTS)

       COVER AREA WITH A 6" LAYER OF TOP SOIL AND VEGETATE        40,000

                                    TOTAL DIRECTS            $ 1,317,000

       SITE OVERHEAD COSTS                                       167,000
            SURVEYING AND TEST BORINGS
            DEWATERING
            MOBILIZATION AND DEMOBILIZATION
            EQUIPMENT AND PERSONNEL DOWNTIME

       INDIRECT COSTS                                            173,000
            SITE FACILITY COSTS
            STAUFFER ENGINEERING & RESEARCH PERSONNEL
            OUTSIDE ANALYTICAL CONTRACTORS

                                    SUB-TOTAL                $ 1,657,000

       CONTINGENCY AND ESCALATION                                663,000

                                    CAPITAL COST             $ 2,320,000.



                                   TABLE 39
                               ALTERNATIVE S-11

   A. COVER ALL WASTE DEPOSITS, AS GREATER THAN 300 PPM, PB GREATER THAN
      600 PPM, OR GREATER THAN 1000 PPM, AND COVER THE EAST CENTRAL AND
      THE WEST HIDE DEPOSIT

      CUT, FILL, REGRADE THE TOP 12" OF THE EXISTING          $   388,000
      SURFACE TO DEVELOP NEW CONTOURS, ELIMINATE WATER
      POCKETS, PROMOTE BETTER DRAINAGE, ETC

      COVER AREA WITH A 24" LAYER OF OFFSITE FILL               1,241,000
      (INCLUDES 20% COMPACTION FACTOR)

      COVER FILL WITH A 6" LAYER OF TOP SOIL AND VEGETATE         341,000

      RELOCATE THE SOUTH HIDE PILE (INCLUDE 25% SWELL             292,000
      UP FACTOR) TO RESHAPE THE WEST HIDE PILE SLOPE
      (ALLOW FOR ONE HALF OF COSTS)

      COVER FORMER SOUTH HIDE AREA WITH A 6" LAYER OF              10,000
      TOP SOIL AND REVEGETATE

      RESHAPE THE SLOPES OF THE WEST HIDE PILE USING              265,000
      SOUTH HIDE MATERIALS (ALLOW FOR ONE HALF OF COSTS)

      DRAIN WETLANDS WITH 60" DIA UNDERGROUND                     200,000
      POLYETHYLENE PIPE TO STABILIZE HIDE PILE SLOPES
      (ALLOW FOR ONE HALF OF COSTS)

      COVER AREA WITH A 24" LAYER OF OFFSITE FILL                 144,000
      (INCLUDES 20% COMPACTION FACTOR)

      COVER FILL WITH A 6" LAYER OF TOP SOIL AND VEGETATE          40,000

                                   TOTAL DIRECTS              $ 2,921,000

      SITE OVERHEAD COSTS                                         350,000
           SURVEYING AND TEST BORINGS
           DEWATERING
           MOBILIZATION AND DEMOBILIZATION
           EQUIPMENT AND PERSONNEL DOWNTIME

      INDIRECT COSTS                                              491,000
           SITE FACILITY COSTS
           STAUFFER ENGINEERING & RESEARCH PERSONNEL
           OUTSIDE ANALYTICAL CONTACTORS

                                   SUB-TOTAL                  $ 3,762,000

      CONTINGENCY AND ESCALATION                                1,508,000

                                   CAPITAL COST               $ 5,270,000.



                                   TABLE 40
                               ALTERNATIVE S-12

   A. COVER ALL WASTE DEPOSITS, AS GREATER THAN 300 PPM, PB GREATER THAN
      600 PPM, OR GREATER THAN 1000 PPM, AND COVER THE EAST CENTRAL AND
      THE WEST HIDE DEPOSIT. LIMITED EXCAVATION AT THE PX ENGINEERING SITE

      CUT, FILL, REGRADE THE TOP 12" OF THE EXISTING          $   388,000
      SURFACE TO DEVELOP NEW CONTOURS, ELIMINATE WATER
      POCKETS, PROMOTE BETTER DRAINAGE, ETC

      COVER FILL WITH A 6" LAYER OF TOP SOIL AND VEGETATE         341,000

      RELOCATE THE SOUTH HIDE PILE (INCLUDE 25% SWELL             292,000
      UP FACTOR) TO RESHAPE THE WEST HIDE PILE SLOPE
      (ALLOW FOR ONE HALF OF COSTS)

      COVER FORMER SOUTH HIDE AREA WITH A 6" LAYER OF              10,000
      TOP SOIL AND REVEGETATE

      RESHAPE THE SLOPES OF THE WEST HIDE PILE USING              265,000
      SOUTH HIDE MATERIALS (ALLOW FOR ONE HALF OF COSTS)

      DRAIN WETLANDS WITH 60" DIA UNDERGROUND                     200,000
      POLYETHYLENE PIPE TO STABILIZE HIDE PILE SLOPES
      (ALLOW FOR ONE HALF OF COSTS)

      COVER FILL WITH A 6" LAYER OF TOP SOIL AND VEGETATE          40,000

      EXCAVATE LIMITED QUANTITIES OF WASTE DEPOSITS FROM           38,000
      THE PX ENGINEERING SITE. TRANSPORT TO EAST/WEST
      HIGH DEPOSIT AREA (INCLUDES 25% SWELL-UP FACTOR)

      BACKFILL EXCAVATED AREAS (INCLUDES 20% COMPACTION            77,000
      FACTOR)

                                   TOTAL DIRECTS              $ 1,651,000

      SITE OVERHEAD COSTS                                         198,000
           SURVEYING AND TEST BORINGS
           DEWATERING
           MOBILIZATION AND DEMOBILIZATION
           EQUIPMENT AND PERSONNEL DOWNTIME

      INDIRECT COSTS                                              277,000
           SITE FACILITY COSTS
           STAUFFER ENGINEERING & RESEARCH PERSONNEL
           OUTSIDE ANALYTICAL CONTACTORS

                                   SUB-TOTAL                  $ 2,126,000

      CONTINGENCY AND ESCALATION                                  854,000

                                   CAPITAL COST               $ 2,980,000.



                                   TABLE 41
                               ALTERNATIVE S-13

   A. REMOVE ALL AS, CR, PB WASTE DEPOSITS WITH INDIVIDUAL CONCENTRATIONS
      OF ONE OR MORE EXCEEDING 100 PPM, AND REMOVE THE EAST CENTRAL, THE
      WEST, AND THE SOUTH HIDE DEPOSIT

      EXCAVATION WITH OFFSITE DISPOSAL (INCLUDES 25%         $138,131,000
      SWELL-UP FACTOR)

      BACKFILL EXCAVATED AREAS WITH OFFSITE FILL                7,957,000
      (INCLUDES 20% COMPACTION FACTOR)

                                   TOTAL DIRECTS             $146,088,000

      SITE OVERHEAD COSTS                                       1,382,000
           SURVEYING AND TEST BORINGS
           DEWATERING
           MOBILIZATION AND DEMOBILIZATION
           EQUIPMENT AND PERSONNEL DOWNTIME

      INDIRECT COSTS                                            2,302,000
           SITE FACILITY COSTS
           STAUFFER ENGINEERING & RESEARCH PERSONNEL
           OUTSIDE ANALYTICAL CONTACTORS

                                   SUB-TOTAL                 $149,772,000

      CONTINGENCY AND ESCALATION                               59,908,000

                                   CAPITAL COST              $209,680,000

   TOTAL 15-YEAR MONITORING COSTS                       NONE
   (PRESENT WORTH IN 1985 DOLLARS)

   OPERATING AND MAINTENANCE COSTS                      NONE
   (PRESENT WORTH IN 1985 DOLLARS)

   NOTE:  COSTS ASSOCIATED WITH EXCAVATION OF THE JANPET SITE (CONTAMINATED
          SOILS) COULD BE CONSIDERABLY HIGHER BECAUSE OF ABANDONED PLANT
          EQUIPMENT AND RUINS.



                                   TABLE 42
                        MONITORING AND MAINTENANCE COSTS

   ANNUAL INSPECTION OF REMEDIAL ACTION PROGRAM

          53 ACRES  CONTAMINATED SOIL
          21        HIDE AREAS
          74 ACRES

          ALLOW FOR VISUAL INSPECTION OF .5 HR/ACRE
          OR     40 HOURS
                 25 HOURS REPORT WRITING
                 65 HOURS X $45 =                              $ 2,900
                 TRAVEL EXPENSES                                   800
                                                               $ 3,700

                           ANNUAL MAINTENANCE COSTS

        MOWING COSTS TWICE PER YEAR @ .50 HRS/AC @ $50/HR
        74 X .50 X 2 X $50  =                                  $ 3,700

        REVEGETATION COSTS ONCE PER YEAR (ORIG SEEDING COSTS
        @ $1800/AC, FOR REVEGETATION USE 15%)
        74 AC X $1800 X .15 =                                  $20,000

        EROSION CONTROL, DRAINAGE MAINTENANCE
        ALLOW FOR $100/AC PER YEAR (EPA REPORT)
        74 AC X $100        =                                  $ 7,000

        ALLOWANCE FOR SHRINK/SWELL, FREEZE/THAW REPAIRS        $   600

                                  SUB-TOTAL                    $35,000

   CONTINGENCY & ESCALATION                                     10,000

                         TOTAL YEARLY COST                     $45,000.



                                   TABLE 43
                    SEMI ANNUAL SAMPLING AND ANALYSIS COSTS

   PURGING AND PUMPING WELLS, COLLECTING AND DELIVERING SAMPLES:

        1 DAY   PREP
        1       PURGE, PUMP
        1       COLLECT, DELIVER
        2       TRAVEL
        5 DAYS X 8 HRS X 2 PEOPLE X $75/HR        $ 6,000
        (ERO $36/HR X 25% ANAL O/H +
              59% ERC O/H) =                        X   2
                                                  $12,000
        + TRAVEL EXP @ $100/DAY = 5 X 100 X 2 X 2   4,000
                                                  $16,000

        ANALYSIS COSTS
            15 SAMPLES PER TRIP @ $600 EA         $ 9,000
                                                    X   2
                                                  $18,000

                             SUB TOTAL            $34,000
   CONTINGENCY                                     11,000
                             TOTAL                $45,000

   ASSUME THAT AIR SAMPLING OF HIDE PILE GAS IS DONE EITHER WHEN WATER
   SAMPLING IS DONE OR WHEN ANNUAL INSPECTION IS DONE

                    MONITORING MAINTENANCE        $45,000
                    SAMPLING ANALYSIS             $45,000

   TOTAL YEARLY MONITORING AND MAINTENANCE COSTS  $90,000.



                                  TABLE 44
                               ALTERNATIVE A-2

   B. COVER EAST HIDE PILE FOR ODOR CONTROL

      RELOCATE THE SOUTH HIDE PILE (INCLUDE 25%              $    292,000
      SWELL-UP FACTOR) TO RESHAPE THE EAST HIDE
      PILE SLOPE (ALLOW FOR ONE HALF OF COSTS)

      COVER FORMER SOUTH HIDE PILE AREA WITH A 6"                  10,000
      LAYER OF TOP SOIL AND VEGETATE

      RESHAPE THE SLOPES OF THE EAST HIDE PILE USING              265,000
      SOUTH HIDE MATERIALS (ALLOW FOR ONE HALF OF COSTS)

      DRAIN WETLANDS WITH 60" DIA UNDERGROUND                     200,000
      POLYETHYLENE PIPE TO STABILIZE HIDE PILE SLOPES
      (ALLOW FOR ONE HALF OF COSTS)

      COVER AREA WITH A 6" LAYER OF COMPACTED SAND                165,000
      INSTALL A 20 MIL PVC MEMBRANE LINER. INSTALL A
      6" LAYER OF COMPACTED SAND OVER THE PVC LINER

      COVER LINER AND SAND WITH A 12" LAYER OF OFFSITE             66,000
      FILLE (INCLUDES 20% COMPACTION FACTOR)

      COVER FILL WITH A 6" LAYER OF TOP SOIL AND VEGETATE          36,000

                                   TOTAL DIRECTS             $  1,034,000

      SITE OVERHEAD COSTS                                         124,000
           SURVEYING AND TEST BORINGS
           DEWATERING
           MOBILIZATION AND DEMOBILIZATION
           EQUIPMENT AND PERSONNEL DOWNTIME

      INDIRECT COSTS                                              174,000

           SITE FACILITY COSTS
           STAUFFER ENGINEERING & RESEARCH PERSONNEL
           OUTSIDE ANALYTICAL CONTACTORS

                                   SUB-TOTAL                 $  1,332,000

      CONTINGENCY AND ESCALATION                                  528,000

                                   CAPITAL COST              $  1,860,000.



                                   TABLE 45
                               ALTERNATIVE A-3

   B. COVER EAST HIDE PILE FOR ODOR CONTROL

      RELOCATE THE SOUTH HIDE PILE (INCLUDE 25%              $    292,000
      SWELL-UP FACTOR) TO RESHAPE THE EAST HIDE
      PILE SLOPE (ALLOW FOR ONE HALF OF COSTS)

      COVER FORMER SOUTH HIDE PILE AREA WITH A 6"                  10,000
      LAYER OF TOP SOIL AND VEGETATE

      RESHAPE THE SLOPES OF THE EAST HIDE PILE USING              265,000
      SOUTH HIDE MATERIALS (ALLOW FOR ONE HALF OF COSTS)

      DRAIN WETLANDS WITH 60" DIA UNDERGROUND                     200,000
      POLYETHYLENE PIPE TO STABILIZE HIDE PILE SLOPES
      (ALLOW FOR ONE HALF OF COSTS)

      COVER AREA WITH A 6" LAYER OF COMPACTED SAND                165,000
      INSTALL A 20 MIL PVC MEMBRANE LINER. INSTALL A
      6" LAYER OF COMPACTED SAND OVER THE PVC LINER

      COVER LINER AND SAND WITH A 12" LAYER OF OFFSITE             66,000
      FILLE (INCLUDES 20% COMPACTION FACTOR)

      COVER FILL WITH A 6" LAYER OF TOP SOIL AND VEGETATE          36,000

                                   TOTAL DIRECTS             $  1,034,000

      SITE OVERHEAD COSTS                                         124,000
           SURVEYING AND TEST BORINGS
           DEWATERING
           MOBILIZATION AND DEMOBILIZATION
           EQUIPMENT AND PERSONNEL DOWNTIME

      INDIRECT COSTS                                              174,000
           SITE FACILITY COSTS
           STAUFFER ENGINEERING & RESEARCH PERSONNEL
           OUTSIDE ANALYTICAL CONTACTORS

                                   SUB-TOTAL                 $  1,332,000

      CONTINGENCY AND ESCALATION                                  528,000

                                   CAPITAL COST              $  1,860,000



                                TABLE 45 CONT'D

   C. GAS TREATMENT FOR EAST HIDE PILE ODOR CONTROL

      INSTALL A 12" LAYER OF GRAVEL WITH 6" PERFORATED       $     98,000
      PVC PIPE FOR GAS GATHERING AND VENTING SYSTEM

      INSTALL BLOWER AND CONTROL SYSTEM                            50,000
          BLOWER 0-150 FT-3 304SS          4,000
          FOUNDATION AND ENCLOSURE         8,000
          PIPING                           8,000
          ELECTRICAL                       6,000
          INSTRUMENTATION                  4,000
          MEASUREMENTS                    20,000

      INSTALL A CARBON ADSORPTION SYSTEM                           86,000
          2000 GAL 304SS VESSELS          12,000
          CARBON                          35,000
          FOUNDATIONS, DIKE               16,000
          PIPING                          21,000
          ELECTRICAL                       2,000

                                   TOTAL DIRECTS             $    234,000

      CONSTRUCTION EXPENSE                                        100,000
      (5 MONTHS DURATION @ $20,000/MO)

      ENGINEERING                                                  35,000
      (15% OF TOTAL DIRECTS)

                                   SUB-TOTAL                 $    369,000

      CONTINGENCY AND ESCALATION                             $    131,000

                                   CAPITAL COST
                                   FROM PREVIOUS
                                   PAGE                      $  1,860,000

                                   TOTAL CAPITAL COST        $  2,360,000.



                                   TABLE 46
                               ALTERNATIVE A-4

   C. GAS TREATMENT FOR EAST HIDE PILE ODOR CONTROL

      INSTALL A 12" LAYER OF GRAVEL WITH 6" PERFORATED       $     98,000
      PVC PIPE FOR GAS GATHERING AND VENTING SYSTEM

      INSTALL BLOWER AND CONTROL SYSTEM                            50,000
          BLOWER 0-150 FT-3 304SS          4,000
          FOUNDATION AND ENCLOSURE         8,000
          PIPING                           8,000
          ELECTRICAL                       6,000
          INSTRUMENTATION                  4,000
          MEASUREMENTS                    20,000

      CONSTRUCTION EXPENSE                                        100,000
      (5 MONTHS DURATION @ $20,000/MO)

      ENGINEERING                                                  35,000
      (15% OF TOTAL DIRECTS)

                                   SUB-TOTAL                 $    248,000

      CONTINGENCY AND ESCALATION                             $     37,000

                        CAPITAL COSTS THERMAL OXIDATION

      PROCESS EQUIPMENT
         INCINERATOR 150,000 BTU/HR          $28,000
         VENT GAS BLOWER 20 ACFM, 304 SS       4,000
         PROPANE STORAGE TANK 3,000 GAL       20,000

                                                             $     52,000

      SUBSTRUCTURESES                                               7,000

      SUPERSTRUCTURES                                               3,000

      RIGGING                                                       3,000

      PIPING                                                       36,000

      ELECTRICAL                                                   12,000

      INSTRUMENTATION                                              10,000

      INSULATION                                                    6,000

      PAINTING                                                      3,000

                                   TOTAL DIRECTS             $    132,000



                                TABLE 46 CONT'D

        CONSTRUCTION EXPENSE                                       80,000
           4 MONTHS DURATION @ $20,000/MONTH

        PREMIUM ON OVERTIME                                         2,000

        ENGINEERING                                                17,000
           INCINERATOR        $28,000 @  5%
           OTHER             $104,000 @ 15%

        PUNCH LIST                                                  2,000

        SPARE PARTS                                                 3,000

                                   SUB TOTAL                 $    236,000

        CONTINGENCY AND ESCALATION                                 74,000

                                   CAPITAL COST              $    310,000

                                   TOTAL FOR PREVIOUS PAGE
                                   GAS COLLECTION SYSTEM     $    385,000

                                       TOTAL CAPITAL COST    $    695,000
                                       FOR THERMAL OXIDATION

                                       TOTAL CAPITAL COST FOR
                                       ALTERNATIVE A-4       $  2,555,000.



                                   TABLE 47
                                ALTERNATIVE A-5

   B. REMOVE THE EAST HIDE DEPOSIT FOR ODOR CONTROL

      CONSTRUCT A RCRA ONSITE CONTAINMENT FACILITY           $  3,906,000

      REMOVE AND REPLACE WASTE DEPOSITS                         2,281,000

                                   TOTAL DIRECTS             $  6,187,000

      SITE OVERHEAD COSTS                                         804,000
           SURVEYING AND TEST BORINGS
           DEWATERING
           MOBILIZATION AND DEMOBILIZATION
           EQUIPMENT AND PERSONNEL DOWNTIME

      INDIRECT COSTS                                            2,660,000
           SITE FACILITY COSTS
           STAUFFER ENGINEERING & RESEARCH PERSONNEL
           OUTSIDE ANALYTICAL CONTRACTORS

                                   SUB-TOTAL                 $  9,651,000

      CONTINGENCY AND ESCALATION                                3,859,000

                                   CAPITAL COST              $ 13,510,000

   THE GAS TREATMENT COSTS FOR THE RCRA LANDFILL WERE SCALED UP FROM THE
   EAST HIDE DEPOSIT GAS TREATMENT COSTS

   A SCALE UP FACTOR OF 4 WAS USED DUE TO THE LARGER QUANTITIES OF GASES
   THAT WOULD BE GENERATED

           EAST HIDE DEPOSIT GAS TREATMENT     $  500,000
                     SCALE-UP FACTOR              X     4
                                               $2,000,000

   INCREASE OPERATING AND MAINTENANCE COSTS (PRESENT WORTH IN 1985
   DOLLARS) TO $400,000

                                   TOTAL CAPITAL COST        $ 15,510,000.



                                   TABLE 48
                                ALTERNATIVE A-6

   B. REMOVE EAST HIDE PILE FOR ODOR CONTROL

      EXCAVATION WITH OFFSITE DISPOSAL (INCLUDES 25%         $ 23,625,000
      SWELL UP FACTOR)

      BACKFILL EXCAVATED AREAS WITH OFFSITE FILL                1,361,000
      (INCLUDES 20% COMPACTION FACTOR)

                                   TOTAL DIRECTS             $ 24,986,000

      SITE OVERHEAD COSTS                                    $    236,000
           SURVEYING AND TEST BORINGS
           DEWATERING
           MOBILIZATION AND DEMOBILIZATION
           EQUIPMENT AND PERSONNEL DOWNTIME

      INDIRECT COSTS                                         $    394,000
           SITE FACILITY COSTS
           STAUFFER ENGINEERING AND RESEARCH PERSONNEL
           OUTSIDE ANALYTICAL CONTRACTORS

                                   SUB-TOTAL                 $ 25,616,000

      CONTINGENCY AND ESCALATION                               10,244,000

                                   CAPITAL COST              $ 35,860,000.



                              TABLE 49
         OPERATING AND MAINTENANCE COSTS VENT GAS HANDLING

   SUPPLIES

   ELECTRICITY                                            $ 5,000
    BLOWER 5HP                3.7 KW
    LIGHTING AND INSTR        1.0
       REQUIREMENTS
                              4.7 KW/HR @ .12/KWH

   MAINTENANCE                                              3,000
    CAPITAL COSTS OF BLOWER SYSTEM IS $50,000
    ASSUME MAINTENANCE @ 5% ($60,000 X 5%)

   OPERATION AND SUPERVISION
   INCLUDED WITH OPERATING COSTS OF GROUNDWATER TREATMENT     -

                                        SUB TOTAL         $ 8,000

   CONTINGENCY                                              2,500

              TOTAL OPERATING AND MAINTENANCE COSTS       $10,500.



                              TABLE 50

       OPERATING AND MAINTENANCE COSTS ACTIVATED CARBON SYSTEM

   IVP CARBON WITH NA OTT ONSITE REGENERATION

     SUPPLIES                                               $ 6,000
      ASSUME REPLACEMENT OF CARBON EVERY
      FIVE YEARS 12,000# @ $2.70/# =  $32,400/5 =

     REGENERATION                                           $ 4,000
      SOAK CARBON IN DILUTE NA OTT FOR 24 HOURS
      $600/DAY FOR TRUCK RENTAL
      $500 FOR 300 GAL. NA OTT
      $300 FOR ACID
      2 MEN FOR 3 DAYS @ $25/HR

     ELECTRICITY                                                -

     MAINTENANCE                                              4,000
      CAPITAL COSTS OF CARBON ADSORPTION SYSTEM
      IS $81,000
      ASSUME MAINTENANCE @ 5% ($81,000 X 5%)

     OPERATION AND SUPERVISION
     INCLUDED WITH OPERATING COSTS OF GROUNDWATER TREATMENT     -

                                          SUB TOTAL         $14,000

     CONTINGENCY                                              4,000

                TOTAL OPERATING AND MAINTENANCE COSTS       $18,000.



                              TABLE 51
         OPERATING AND MAINTENANCE COSTS THERMAL OXIDATION

   SUPPLIES                                               $20,000
    1.5 GAL. OF PROPANE PER HOUR @ $1.90 GAL

   ELECTRICAL                                               1,000
    ASSUME MAJORITY OF ELECTRIC COSTS WILL
    BE WITH BLOWER SYSTEM, THEREFORE ALLOW
    FOR MINOR ELECTRIC COSTS

   MAINTENANCE                                              7,000
    USE E. STOCKER 3/6/85 FLARE ESTIMATE
    OF $132,000 CAPITAL
    ASSUME 5% OF CAPITAL ($132,000 X 5%)

   OPERATION AND SUPERVISION
   INCLUDED WITH OPERATING COSTS OF GROUNDWATER TREATMENT      -

                                         SUB TOTAL         $28,000

    CONTINGENCY                                              8,000

               TOTAL OPERATING AND MAINTENANCE COSTS       $36,000.


