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IL LIA MS

2700 EAST DLJBLJNGRANVILLE ROAD SUITE 400 COLUMBUSOHIO 432314054

EKVIRONMENTAL CONSULTANTS INC TELEPHONE 614 8829122 FAX 614 8824260 18006353810

DECEMBER 21 2005

CONCERNED CITIZENS OF LAKE TOWNSHIP CCLI
1900 MT PLEASANT NE
CANTON OHIO 44721

ATTN CHRIS BORELLO

RE REVIEW OF GROUNDWATER MONITORING

WELL SAMPLING TECHNIQUES

THE PH ISSUE AND

THE WELLS ABANDONED AND SEALED

SUMMER 2004

DEAR CONCERNED CITIZENS OF LAKE TOWNSHIP

AT THE REQUEST OF THE CONCERNED CITIZENS FOR LAKE TOWNSHIP CCLI BENNETT

WILLIAMS HAS BEEN ASKED TO AGAIN REVISIT THE UNIONTOWN INDUSTRIAL EXCESS LANDFILL JEL
SUPERFUND SITE LOCATED IN UNIONTOWN OHIO LAKE TOWNSHIP STARK COUNTY BENNETT

WILLIAMS BWFIRST BEGAN EVALUATING THIS SITE IN THE EARLY 1990S HAS BEEN INVOLVED IN

THREE COURT ACTIONS CONCERNING THE SITE AND DRAFTED THE LAKE TOWNSHIP COMMENTS ON THE

EXISTING PUBLIC RECORD 1999 WHICH WAS SUBMITTED ON BEHALF OF THE TOWNSHIP TO THE US
ENVIRONMENTAL PROTECTION AGENCY US EPA IN ADDITION MEMBER OF OUR STAFF

PARTICIPATED IN TEACHING THE OHIO STATE UNIVERSITY DEPARTMENT OF FOOD AGRICULTURAL AND

BIOLOGICAL ENGINEERINGS BIOLOGICAL ENGINEERING COURSE FOR FIVE YEARS USING THE SITE AS

FIELD EXPERIENCE AND THE MAJOR GROUPPROJECT FOR THE CLASS FROM 1999 THROUGH2003 THIS

REVIEW DRAWS HEAVILY FROM THE INFORMATION GATHERED AND EXPERIENCE DEVELOPED DURING

THESE PREVIOUS REVIEWS OF THE SITE

THE REQUEST FROM CCLT THIS TIME IS VERY LIMITED BENNETT WILLIAMS HAS BEEN

ASKED TO REVIEW THE LOWFLOW SAMPLING TECHNIQUES UNDERTAKEN AT THE SITE FROM 1998

THROUGH2001 PERIOD OF RECORD OF AVAILABLE INFORMATION PROVIDED BY CCLI WE

ORIGINALLY REVIEWED THE 1998 SAMPLING ROUND AS PART OF THE 1999 SUBMITTAL TO US EPA
WEWERE ASKED TO ALSO REVIEW THE PH ISSUE THAT WE FIRST IDENTIFIED IN THE 1999 REPORT TO

US EPA TO SEE IF IT IS POSSIBLE TO BETTER UNDERSTAND THE SIGNIFICANT RANGES OF FIELD PH
MEASUREMENTS THAT ARE SEEN AT SOME OF THE WELLS

OUR THIRD ASSIGNMENT WAS TO REVIEW THE LIST OFWELLS THAT WERE ABANDONED IN THE

SUMMEROF 2004 TO DETERMINE IF THE JUSTIFICATIONS GIVEN FOR THE ABANDONMENT WERE VALID

AND TO RECOMMEND IF ANY OFTHE WELLS WELL NESTS NEED TO BE REPLACED

FORTHE BEST ADVICE ON EARTH



INTRODUCTION AND BACKGROUND OF THE LANDFILL

THE UNIONTOWN INDUSTRIAL EXCESS LANDFILL IS SITUATED IN AN ABANDONED SAND AND

GRAVEL DRY EXTRACTION PIT LOCATED ON THE EAST FLANK OF KAME THAT PROVIDES THE HIGH

TOPOGRAPHY IN UNIONTOWN THIS KAME IS PART OF THE LARGEST KARNE AND KETTLE COMPLEX IN

THE STATE OF OHIO COVERING PARTS OFSTARK SUMMIT AND PORTAGE COUNTIES THE KAME AND

KETTLE COMPLEX HAS BEEN RECREATED WITH EACH PASSING GLACIAL ICE ADVANCE THE ILLMOIAN

AGE ICE SHEETS FIRST COVERED THIS PORTION OF THE STATE IN SOME AREAS THE SAND AND GRAVEL

DEPOSITS ARE HUNDREDS OF FEET THICK IN THE AREA OF IEL THE GLACIAL DEPOSITS APPROACH 200

FEET IN THICKNESS SHARP 2003 THE BASE OF THE SAND AND GRAVEL DRY EXCAVATION THE BASE

OF THE LANDFILL AND THE UPPERMOST STATIC WATER TABLE IS CONTROLLED BY THE ELEVATION OF THE

WATER IN METZGERS DITCH TO THE EAST OF THE LANDFILL VHICH ALSO SERXES AS THE SURFACE WATER

DRAIN FOR THE CARLISLE MUCK PEAT BOG KETTLE TO THE EAST OF THE LANDFILL MORE DETAILED

DISCUSSION OF THE PHYSICAL SETTING OF THE LANDFILL AND SURROUNDS CAN BE FOUND IN THE

BENNETT WILLIAMS REPORT TO US EPA 1999

IT IS IMPORTANT TO REMEMBERWHEN REVIEWING THE JEL SITE THAT THIS SITE IS NOT
MODEM LANDFILL IT WAS SIMPLY HOLE IN THE GROUND THE SOLID AND LIQUID WASTES

DISPOSED AT IEL WERE DUMPED AND POURED INTO THE OLD SAND AND GRAVEL PIT THE SITE

COVERS APPROXIMATELY 30 ACRES AND AVERAGES 45 FEET IN HEIGHT THERE ARE NO LINERS ANDOR

ANY TYPE OF SEPARATION BETWEEN THE WASTES AND THE SANDS AND GRAVELS WHICH MAKE UP THE

FLOOR AND SIDEWALLS OF THE LANDFILL THE LANDFILL CONTAINS VARIETY OF MATERIALS

HOUSEHOLD SANITARY WASTES AND CONSTRUCTION AND DEMOLITION DEBRIS WERE PLACED IN THE

LANDFILL APPROXIMATELY ONETHIRD OF THE LANDFILL IS FILLED WITH COAL ASH FROM INDUSTRIAL

BOILERS IN THE AKRONCANTON AREA THIS REPRESENTS APPROXIMATELY 450 ACREFEET OF COAL

ASH 30 ACRES 15 FEET COAL CONTAINS HEAVY METALS MANY OF WHICH ARE RADIOACTIVE

BURNING THE COAL CONCENTRATES THE METALS USUALLY PRESENT IN POSITIVELY CHARGED IONIC

FORM IN ADDITION THE FINE CAY MINERAL NEGATIVELY CHARGED PARTICLES THAT WERE IN THE COAL

ALSO REMAIN PROVIDING CLAY COLLOID TRANSPORT MECHANISM FOR HEAVY METALS TO MOVE OUT

OF THE LANDFILL AND INTO THE REGIONAL SURFACE AND GROUNDWATER IN SUSPENDED SOLID PHASE

WHICH CAN BE REMOVED BY FILTERING WATERSAMPLES

ORIGINALLY THE GREATEST CONCERNS WERE THE TENS OF THOUSANDSOF GALLONS OF

INDUSTRIAL SOLVENTS SUCH AS TOLUENE AND BENZENE WHICH WERE DUMPED INTO COAL ASH PONDS

IN THE LANDFILL MOST OF THOSE VOLATILE ORGANIC CHEMICALS VOCS HAVE LONG SINCE BEEN

WASHED OUT OFTHE LANDFILL AND INTO THE DRINKING WATER OFTHE SURROUNDING COMMUNITY
THE OCCASIONAL HIGH BENZENE LEVELS DETECTED IN SOME OFTHE MONITORING WELLS MOST

NOTABLY MW13S AND MW14S PROBABLY COME FROM LEAKING BARRELS THAT HAVE

DETERIORATED SINCE MOST OF THE VOCS WERE SIMPLY POURED INTO THE GROUND AS LIQUIDS

ANDOR THE BARRELS WERE CRUSHEDTO DECREASE THE AIR SPACE THESE DETECTED LEVELS ARE JUST

RESIDUAL OF THE LEVELS THAT HAVE WASHED OUT OF THE LANDFILL INTO THE DRINKING WATEROF THE

HOMES IN UNIONTOWN IN THE 1960S 1970S 1980S AND EARLY 1990S

AFTER CLOSURE SANDS AND GRAVEL FROM THE SITE WERE SPREAD ON TOP OFTHE WASTES

CREATING PERMEABLE COVER THAT ALLOWED FOR EXTENSIVE INFILTRATION OFPRECIPITATION INTO THE
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LANDFILL WATER ENTERING THE OVERLYING SAND AND GRAVEL COVERING IS SLOWED AS IT LEACHES

DOWN THROUGHTHE LANDFILL CREATING MOUNDING EFFECT IN RELATIONSHIP TO WATER LEVELS

SURROUNDING THE LANDFILL BY 1999 BENNETT WILLIAMS ESTIMATED THAT AS MUCH AS

BILLION GALLONS OFPRECIPITATION HAD WASHED THROUGHTHE LANDFILL SINCE THEN

APPROXIMATELY 24 TO 26 INCHES OFPARTICIPATION YEAR CONTINUES TO LEACH THROUGHTHE

LANDFILL CAP WASHING CONTAMINANTS INTO THE SURROUNDING AREA AND INTO THE GROUNDWATER

AQUIFER WHICH UNTIL THE EARLY TO MID1990S SUPPLIED ALL OF THE WATER FOR ALL OF THE HOMES

IN UNIONTOWN

UNTIL THE CURRENT PUBLIC WATERSUPPLY SYSTEM WAS INSTALLED IN THE COMMUNITY IN

THE EARLY TO MID1990S ALL THE PROPERTIES IN THE UNIONTOWN AREA WERE SERVED BY PRIVATE

WELLS THIS INCLUDED HOMESAND BUSINESSES NOWDESTROYED LOCATED ON THE NORTHERN

BORDER OFTHE LANDFILL AND ON THE EAST SIDE OF CLEVELAND AVE DIRECTLY WEST OF THE UNLINED

LANDFILL MOST OF THESE WELLS PUMPED FOR DOMESTIC SUPPLIES BTIT GIVEN THE DENSITY OF

PROPERTIES THE PROXIMITY TO THE UNLINED LANDFILL AND THE GROUNDWATER RECHARGE THROUGH

THE OPEN AND THEN UNCAPPED LANDFILL CONTAMINANTS FLUSHED OUT OF THE LANDFILL AND INTO THE

SURROUNDING WATER SUPPLY FOR MORETHAN 30 YEARS WHILE THE WHOLE COMMUNITY WAS ON

PRIVATE WELLS OVER THAT PERIOD OF TIME ALL OFTHE UP GRADIENT WELLS HAD LOWERWATER

LEVELS ON VARIOUS DATES THAN THE WELLS SURROUNDINGTHE LANDFILL DOCUMENTING CONDITION

WHERE CONTAMINANTS FROM THE SITE FLUSHED INTO THE SURROUNDING KAME AND KETTLE DEPOSITS

THERE ARE NO TRUE UP GRADIENT WELLS IN THE AREA THAT CAN BE USED TO DETERMINE TRUE

BACKGROUND CHEMISTRY ALL OF THE SURROUNDINGKAME MATERIALS HAVE BEEN FLUSHED WITH

CONTAMINANTS FROM JEL THIS CONDITION IS DISCUSSED IN MORELENGTH IN THE BENNETT

WILLIAMS 1999 REPORT TO US EPA THE RADIAL FLOW CONDITION DURING THE PUMPING OF

PRIVATE WELLS IS DEPICTED IN FIGURE IT IS IMPORTANT TO NOTE THAT ALL OFTHE IMPORTANT

GROUNDWATER FLOW STUDIES FOR THE SITE WERE UNDERTAKEN AFTER THE PUBLIC WATER SUPPLY

SYSTEM WAS INSTALLED SO FLOW DIRECTIONS MEASURED DURING THOSE STUDIES DID NOT REFLECT THE

FLOWDIRECTIONS WHEN ALL OFTHE PROPERTIES WERE STILL ON WELLS

EVALUATION OF THE LOWFLOW SAMPLING EFFORTS

ACCORDING TO THE SUMMARYREPORT ON THE SEPTEMBER 1998 SAMPLING EVENT

INDUSTRIAL EXCESS LANDFILL STARK COUNTY OHIO THE GROUNDWATER SAMPLING PROCEDURES

WERE CHANGED EFFECTIVE WITH THIS SAMPLING EVENT IN ORDER TO INCORPORATE THE CONCEPTOF

LOWFLOW SAMPLING LOW FLOW SAMPLING INVOLVES THE CAREFUL MONITORING AND CONTROL OF

PURGE WATER PURGE RATE WATER LEVEL AND WATERQUALITY CHARACTERISTICS TO OBTAIN ANALYTICAL

RESULTS REPRESENTATIVE OF ACTUAL AQUIFER CONDITIONS INSTEAD OFTHE TRADITIONAL PURGING OF

THREE TO FIVE WELL VOLUMES FROM MONITORING WELL PRIOR TO SAMPLING THE LOWFLOW

METHOD IS NOT RELIANT ON THE VOLUME OF WATERREMOVED BUT RATHER RELIES ON SAMPLE PUMP
POSITIONING FLOW RATE AND CAREFUL STABILIZATION OF GROUNDWATER QUALITY PARAMETERS
RATHER THAN COMPLETE REMOVAL OF THE STANDING WATER IN THE WELL COLUMN WHICH THEN

ALLOWS ONLY AQUIFER WATER TO REENTER THE WELL LOW FLOW SAMPLING RELIES ON PLACING WELL

PUMP OPPOSITE PORTION OF THE WELL SCREEN AND ADJUSTING THE FLOW RATE BEING REMOVED TO

EQUAL THE RATE OFWATER ENTERING THE WELL FROM THE AQUIFER
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IN CONDUCTING LOWFLOW SAMPLING FLOW RATE PARAMETER STABILIZATION AND

DRAWDOWNIN THE WELL ARE KEY MEASUREMENTS IN ORDER TO DETERMINE IF LOW FLOW SAMPLING

CAN BE SUCCESSFULLY USED IN WELL IN ADDITION THE WELL MUST BE ABLE TO ACCOMMODATE

PUMP FREQUENTLY ONE ADVANTAGE OF LOW FLOW SAMPLING IS THAT TURBIDITY IS TYPICALLY LESS

WHEN COMPARED TO SAMPLING METHODS SUCH AS BAILING WHICH TENDS TO AGITATE WATER IN THE

WELL LOW TURBIDITY IS AN ADVANTAGE WHEN SAMPLING FOR INORGANIC PARAMETERS THAT ARE

PRESERVED WITH NITRIC ACID IN THE FIELD IN THAT NITRIC ACID HAS BEEN DOCUMENTED IN SOME

CASES TO CAUSE TOTAL METALS CONCENTRATIONS TO BE ARTIFICIALLY ELEVATED HOWEVER NOT ALL

ELEVATED METALS CONCENTRATIONS CAN BE ATTRIBUTED TO THE ADDITION OFNITRIC ACID COLLOIDAL

PARTICLES WITH ATTACHED METALS CAN BE TRANSPORTED IN GROUNDWATER LOW FLOW SAMPLING

DOES NOT ALWAYS REDUCE TURBIDITY TO DESIRED LEVELS OF LESS THAN NTUS UNLESS EXTENDED

PUMPING TIMES ARE EMPLOYED

IN ORDER TO UNDERSTAND THE HISTORY OF LOW FLOW AT THE SITE WE HAVE PREPARED

HISTORY OF LOWFLOWSAMPLING AS IT EXISTS IN THE DOCUMENTS AVAILABLE AT THE TIME OF THIS

REVIEW

ACCORDING TO THE SEPTEMBER 1998 SUMMARY SAMPLING REPORT

SHARP REVISEDUPDATED THE GROUNDWATER SAMPLING PLAN PREPARED BY EARTH

SCIENCES CONSULTANTS INC DATED JULY 1998 THIS REVISED SAMPLING AND ANALYSIS

PLAN WAS ULTIMATELY APPROVED BY USEPA

THE EARTH SCIENCES PLAN WAS CHANGED AS FOLLOWS

LOWFLOW SAMPLING PROCEDURES WERE TO BE USED ON SOME WELLS AN

ADDITION TO THE PLAN INCLUDED DECONTAMINATION PROCEDURESFOR LOWFLOW

EQUZ
THE ADDITION TO THE PLAN INCLUDED COPIES OFSHARP FIELD DOCUMENTATION

FORMS AND

THE ADDITION TO THE PLAN INCLUDED SAMPLING PARAMETER DETAILS AND

BOTTLEPRESERVATION REQUIREMENTS

THE SEPTEMBER 1998 SUMMARY SAMPLING REPORT ALSO INDICATES THAT THE FIELD

SAMPLING PLAN WAS REVISED BASED ON DISCUSSIONS WITH USEPA TO INCLUDE THE FOLLOWING

USING THE EPADEVELOPED QUALITY ASSURANCE PROJECT PLAN QAPP
USING CLP PROTOCOLS FOR THE ANALYSIS

SPLITTING SAMPLES WITH USEPA AT APPROXIMATELY 40 OF THE WELLS

RECOGNIZING THAT USEPA WAS SAMPLINGANALYZING NEARBY RESIDENTIAL

WELLS

COLLECTING DATA ON BOTH FILTERED AND UNFILTERED SAMPLES FOR METALS

THEN AFTER SITE DISCUSSIONS WITH USEPA AND GERAGHTY MILLER THE FOLLOWING

ADDITIONS WERE ALSO MADE TO THE SAMPLING PLAN
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ALL GROUNDWATER SAMPLES WILL HAVE FIELD ANALYSIS CONDUCTEDUSING HACH
TEST KITS FOR SULFIDE CATALOG NUMBER 2244500 ANDFERROUS IRON CATALOG

NUMBER 103769
ALL MANUFACTURER RECOMMENDEDEQUIPMENT CALIBRATION AND QUALITY

ASSURANCE PROTOCOLS WILL BE FOLLOWEDAND RECORDED IN THE DAILY LOG

ALL GROUNDWATER SAMPLES COLLECTED USING THE LOWFLOW TECHNIQUE WILL HAVE

VOLUMES COLLECTED FOR BOTH TOTAL UNFILTERED AND DISSOLVED FILTERED TARGET

ANALYTE LIST TAL INORGANICS ANALYSES AN INLINE 45 MICRON FILTER

MANUFACTURED BY QED WILL BE USED TO COLLECT THE FILTERED SAMPLE FROM EACH

MONITORING WELL

ALL GROUNDWATER SAMPLES COLLECTED FOR DISSOLVED GAS ANALYTES WILL BE

ANALYZED BY MICROS EEPS INC LOCATED IN PITTSBURGH PENNSYLVANIA

ACCORDING TO THE 1998 SUMMARY SAMPLING REPORT WHEREPOSSIBLE ALL OF THE WELLS WERE

SAMPLED WITH LOWFLOWPUMP IN ADDITION FIVE WELLS WERE SAMPLED WITH BAILER AS IN

THE PAST AS WELL AS WITH THE LOWFLOWPUMP

THE GROUNDWATER SAMPLING PLAN DATED JULY 1998 IS INCLUDED IN THE 1998

SUMMARY SAMPLING REPORT AS APPENDIX THE SAMPLING PLAN DOES NOT INCLUDE CRITERIA

FOR STABILIZATION OF PARAMETERS PRIOR TO COLLECTING GROUNDWATER SAMPLE HOWEVER THE

SAMPLING PLAN DOES STATE THAT THE LOWFLOW TECHNIQUES FOLLOWED WILL BE SUBSTANTIALLY

SIMILAR TO THOSE PROCEDURES RECOMMENDEDIN THE PROCEDURAL DOCUMENTS RECENTLY

PRODUCED BY USEPA REGION AND USEPA REGION OR THEPROCEDURES RECOMMENDED IN

LOWFLOW MINIMAL DRAWDOWNGROUND WATER SAMPLING PROCEDURES PULS AND

BARCELONA 1996 THE SAMPLING PLAN ALSO STATES THAT

FIELD PARAMETERS WILL CONSIST OFTHEFOLLOWING

TURBIDITY

DISSOLVED OXYGEN

SPEC CONDUCTANCE

TEMPERATURE

PH
OXIDATION REDUCTION POTENTIAL

ALTHOUGH THE SAMPLING PLAN DOES NOT CONTAIN PARAMETERS FOR STABILIZATION BOTH PULS

AND BARCELONA 1996 AND THE USEPA REGION DOCUMENT INDICATE THAT STABILIZATION IS

REACHED WHEN THREE SUCCESSIVE READING THREE TO FIVE MINUTES APART SHOW THAT THE THREE

SUCCESSIVE READINGS ARE WITHIN IFOR PH 30O FOR CONDUCTIVITY 10 MVFOR REDOX

POTENTIAL AND 10 FOR TURBIDITY ANDDO IF THESE ARE THE CRITERIA THAT WERE TO BE USED

THEN THE MAJORITY OF THE WELLS SAMPLED NEVER REACHEDSTABILIZATION PRIOR TO SAMPLING

TURBIDITY WAS THE MOST FREQUENT PARAMETER THAT DID NOT STABILIZE BUT CONDUCTIVITY AND DO
ALSO WERE NOT STABILIZED IN SOME WELLS PRIOR TO SAMPLING ALSO FREQUENTLY READINGS WERE

TAKEN AT INTERVALS AS SMALL AS ONE MINUTE APART THEREBY NOT ALLOWING THE PARAMETERS

ADEQUATETIME TO STABILIZE
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SIMILARLY THE SAMPLING PLAN DOES NOT INCLUDE CRITERIA FOR DETERMINING AN ACCEPTABLE

LEVEL OF DRAWDOWNIN THE WELL IF THE CRITERIA IN THE USEPA REGION DOCUMENT WERE

USED THEN THE TARGET DRAWDOWNSHOULD BE LESS THAN 03 FEET THIS DOCUMENT ALSO INDICATES

THAT IF THE MINIMAL DRAWDOWNTHAT CAN BE ACHIEVED EXCEEDS 03 FEET BUT REMAINS STABLE

CONTINUE PURGING UNTIL INDICATOR FIELD PARAMETERS STABILIZE ONCE AGAIN IF THE CRITERIA

ARE APPLIED THEN SOME WELLS HAD DRAWDOWNTHAT EXCEEDED THE STATED CRITERIA IN ONE

INSTANCE MW2DPARAMETERS WERE MEASURED EVERY MINUTE IN ORDER TO DEMONSTRATE

STABILITY BECAUSE IN THE II MINUTES THAT THE WELL WASPUMPED THE DRAWDOWNJUST BEGAN TO

EXCEED 03 FEET

BY THE NOVEMBER 2000 SAMPLING EVENT SHARP HAD INSTALLED 26 QED PL 101

LOW FLOW SAMPLING PUMPS AND INSTALLED THESE DEDICATED PUMPS IN 26 WELLS IN ADDITION

SHARP PURCHASED NONDEDICATED LOWFLOW SAMPLE PUMP QED SAMPLE PRO AND USED

IT FOR LOWFLOW SAMPLING OFALL THE OTHER WELLS THE NOVEMBER 2000 SAMPLING REPORT

SUMMARY INDICATES THAT DURING PURGING AND SAMPLING SHARP USED LOWFLOW

EXTRACTION RATE 1000 MIMM AND CONTINUOUSLY MONITORED THE WATER LEVEL USING WATER

LEVEL INDICATOR SOLINST TO ENSURE MINIMAL DRAWDOWN FURTHER SHARP DETERMINED

THAT THE WATERBEING REMOVED FROM THE WELL HAD ACHIEVED STABILIZATION WHEN THREE

SUCCESSIVE READINGS FOR WATER QUALITY PARAMETERS AGREED WITHIN 1000 THE

SAMPLING REPORT ALSO INDICATES THAT NO SAMPLES WERE FILTERED IN THE FIELD HOWEVER THERE

IS NOTATION THAT RADIOLOGICAL SAMPLES WERE SHIPPED TO THE LABORATORY UNPRESERVED

FILTERED IN THE LABORATORY AND THEN PRESERVED AFTER FILTRATION

IN GENERAL THE NEW PUMPING EQUIPMENT UTILIZED IN NOVEMBER 2000 REDUCED THE

TURBIDITY LEVELS IN THE SAMPLES FOR EXAMPLE THE HIGHEST TURBIDITY RECORDED IN MW20D
IN DECEMBER 2000 WAS 326 NTUS IN SEPTEMBER 1998 THE TURBIDITY RECORDED WHEN THE

SAMPLE WAS COLLECTED WAS 4034 NTUS THE HIGHEST RECORDED TURBIDITY AT THE TIME OF

SAMPLING IN DECEMBER 2000 WAS IN MW23D AT 838 NTUS MOST OTHER WELLS WERE

LOWER SEVERAL WERE 10 NTUS OR LESS

THE NEW PUMPING EQUIPMENT HOWEVERDID NOT ADDRESS THE STABILIZATION OF

PARAMETERSAS DEFINED IN THE SAMPLING REPORT THERE WERE SEVERAL WELLS WHERE TURBIDITY

DID NOT STABILIZE WITHIN 10 PERCENT DISSOLVED OXYGEN SIMILARLY WAS NOT STABLE IN SOME
WELLS UTILIZING THE STATED CRITERIA OF WITHIN 10 PERCENT THE TYPICAL PUMPING TIME FOR THE

WELLS WAS ONLY TEN MINUTES WITH READINGS OF THE FIELD PARAMETERSTAKEN TYPICALLY AT TWO

MINUTE INTERVALS IN GENERAL IT APPEARS AS THOUGH THE WELLS SHOULD HAVE BEEN PUMPED
LONGER IN ORDER TO REACH STABILIZATION AND THE READINGS TAKEN AT THREE TO FIVE MINUTE

INTERVALS

IN MARCH 2001 SHARP MOVED TWO OF THE DEDICATED PUMPS TO WELLS MW185 AND

MW261 IN ANTICIPATION OF MORE FREQUENT SAMPLING IN THESE WELLS THE REPORT DID NOT

NOTE THE WELLS FROM WHICH THE PUMPS WERE REMOVED ALSO WELLS MW131 MWI4IAND
MW151 WERESAMPLED USING MICRO BAILER WITH MINIMUM OFPURGING BECAUSE PUMPS
COULD NOT BE LOWERED IN THE WELLS THE MARCH2001 SAMPLING REPORT INDICATES THAT FIELD

PARAMETERSWERE CONSIDERED STABLE WHEN THREE SUCCESSIVE READINGSOR WATER QUALITY

PARAMETERS AGREED WITHIN 10 THIS IS THE SAME STATED CRITERIA AS IN NOVEMBER

BENNETT WILL HAMS



2000 HOWEVER THE MARCH 2001 SUMMARY SAMPLING REPORT HAS AN ADDED CRITERION IN

THAT AFTER STABILIZATION SHARP CONTINUED TO ALLOW WATER TO FLOW FOR AT LEAST 10 MINUTES

BEFORE COLLECTING SAMPLE THE SAME NOTATION ABOUT LABORATORY FILTRATION FOR RADIOACTIVE

PARAMETERS IS INCLUDED IN THIS REPORT SAMPLES WERE COLLECTED ONLY FROM 19 OF THE 26

WELLS THAT HAD DEDICATED PUMPS

ALTHOUGH THE FIELD PARAMETER SHEETS INDICATE THAT STABILIZATION WAS REACHED IN THE

FIELD PARAMETERSAND THEN READINGS WERE CONTINUED FOR ANOTHER TEN MINUTES WHEN THE DATA

IS REVIEWED STABILITY WAS NOT REACHED IN MANY CASES AS INDICATED FURTHER STABILITY WAS

NOT REACHED IN SOME OF THE WELLS EVEN AFTER THE WELLS WERE PUMPED FOR AN ADDITIONAL TEN

MINUTES FOR EXAMPLE MW161 WAS REPORTEDLY STABILIZED AFTER 12 MINUTES OF PUMPING

HOWEVER THE THREE CONSECUTIVE READINGS FOR TURBIDITY REPORTEDLY USED TO DETERMINE

STABILITY RANGE FROM 539 NTIIJS TO 125 NTUS CLEARLY THESE VALUES ARE NOT WITHIN 10
AS THE WELL WAS CONTINUED TO BE PUMPED THE TURBIDITY KEPT DECREASING AND HAD REACHED

143 NTUS PRIOR TO SAMPLING HOWEVER THE LAST THREE REPORTED READINGS WERE 246 169

AND 143 NTUS THESE READINGS ARE NOT WITHIN THEREFORE EVEN AFTER TEN ADDITIONAL

MINUTES OF PUMPING TURBIDITY HAD NOT REACHED STABILITY IN ADDITION THE READINGS

CONTINUED TO BE TAKEN AT TWOMINUTE INTERVALS INSTEAD OF THREE TO FIVE MINUTE INTERVALS

IN MAY2001 ONE NOTED SAMPLE COLLECTION CHANGE FROM THE MARCH 2001 SAMPLING

WAS AT MW131 MW141 AND MW151 DURING MARCH 2001 THESE WELLS WERE BAILED

BECAUSE PUMPS COULD NOT BE INSERTED INTO THE WELLS ACCORDING TO THE MAY 2001

SUMMARY SAMPLING REPORT THESE WELLS WERE SAMPLED USING MICRO LOWFLOWPUMP
WITH MINIMUM PURGE ALSO TWO ADDITIONAL PUMPS WERE INSTALLED INTO WELLS MWID
AND MW251 IN ANTICIPATION OFSAMPLING THESE WELLS ON MOREFREQUENT BASIS

ALSO ACCORDING TO THE DISSOLVED OXYGENPROBE ASSOCIATED WITH THE UNIT DID NOT

OPERATE PROPERLY ALTHOUGH ATTEMPTS WERE MADE TO REPAIR AND REPLACE THE DOPROBE

SEVERAL TIMES SHARP WAS UNABLE TO COLLECT RELIABLE 10 DATA DURING THIS SAMPLING

EVENT THIS SAMPLING EVENT ALSO EXHIBITS DISCREPANCIES IN STABILITY OF FIELD PARAMETERS IN

SOME WELLS EVEN THOUGH THE WELLS WERE REPORTEDLY PUMPED FOR AN ADDITIONAL TEN MINUTES

AS IN MARCH 2001

THE SEPTEMBER 2001 SUMMARY SAMPLING REPORT INDICATES THAT WELL SAMPLING

PROCEDURES WERE ESSENTIALLY THE SAME AS FOR THE MARCH 2001 AND MAY 2001 SAMPLING

EVENTS NO FIELD SHEETS WERE AVAILABLE FOR REVIEW FOR THIS SAMPLING EVENT

IN SUMMARY OF THE DATA AVAILABLE FOR REVIEW IT APPEARS AS THOUGH LOW FLOW

SAMPLES HAVE BEEN COLLECTED SINCE NOVEMBER 1998 UNLESS CONSTRUCTION PROBLEM

PREVENTED THE INSERTION OFPUMPING EQUIPMENT ALL DATA POST1998 INDICATES THAT SAMPLES

COLLECTED FROM WELLS FOR METALS ANALYSES HAVE NOT BEEN FILTERED HOWEVER RADIOLOGICAL

SAMPLES HAVE BEEN FILTERED IN THE LABORATORY PRIOR TO PRESERVATION

THE TECHNIQUES EMPLOYED FOR LOWFLOW SAMPLING IMPROVED WITH THE INSTALLATION OF

DEDICATED PUMPS AND LOW FLOW PUMPS BEGINNING WITH THE NOVEMBER 2000 SAMPLING

EVENT THE USE OF DEDICATED PUMPS AND THE LOWER FLOWSHELPS TO MINIMIZE TURBIDITY

BENNETT WILLIAMS



LOWERTURBIDITY IS TYPICALLY MOREREPRESENTATIVE OF FLOW IN AN AQUIFER COLLOIDS IF

PRESENT REMAIN IN TOTAL METALS ANALYSES PROVIDING THE SAMPLE IS NOT FILTERED

ONE PERSISTENT PROBLEM OBSERVED IN THE FIELD DATA SHEETS IS THAT THE FIELD

PARAMETERS ARE NOT REACHING STABILIZATION WITHIN THE PRESCRIBED TEN PERCENT VARIATION

SPECIFIED IN THE SAMPLING REPORTS THE MOST FREQUENTLY OBSERVED PARAMETER THAT HAS NOT

REACHED STABILITY PRIOR TO SAMPLING IS TURBIDITY ALTHOUGH OTHERS WERE ALSO OCCASIONALLY

NOTED STABILITY WAS NOTED NOT TO HAVE BEEN REACHED IN MANY WELLS EVEN THOUGH THE WELLS

WERE PUMPED FOR AN ADDITIONAL TEN MINUTES AFTER THE LOG SHEET INDICATED STABILITY HAD

BEEN REACHED ALSO THE INTERVALS MEASURED FOR DETERMINING STABILITY WERE MOST OFTEN

TWOMINUTE INTERVALS WHEN THREE TO FIVEMINUTE INTERVALS MAY HAVE BEEN MORE

APPROPRIATE

THE RESULT OF THE IMPLEMENTATION OF LOW FLOW SAMPLING IS THAT TURBIDITY IS REDUCED

FROM PREVIOUS SAMPLING EVENTS HOWEVER TRUE LOW FLOW SAMPLING HAS NOT BEEN ACHIEVED

BECAUSE THE FIELD PARAMETERS ARE NOT STABILIZED PRIOR TO SAMPLING BASED ON THE FIELD DATA

PROVIDED WITH SELECTED SAMPLING EVENTS IT APPEARS AS THOUGH STABILITY COULD BE ACHIEVED

IF THE PUMPING TIME WAS INCREASED PRIOR TO SAMPLING THIS IMPROVEMENT TO THE OVERALL

SAMPLING METHODOLOGY SHOULD BE IMPLEMENTED

REVIEWING THE PH QUESTION

THE PH SCALE IS THE SCALE USED TO MEASURE IF SOMETHING IS ACIDIC ALKALINE OR

NEUTRAL ON THE PH SCALE PURE WATER IS MEASURED AS THE CONSTANT NEUTRAL POINT OF SEVEN

70 MATERIALS THAT ARE ACIDIC OR LIQUID ACIDS HAVE PH VALUES LOWERTHAN 70 MATERIALS

THAT ARE ALKALINE OR LIQUID ALKALIS HAVE PH ABOVE 70 THE PH SCALE IS LOGARITHMIC

SCALE EACH CHANGE OF ONE POINT ON THE PH SCALE IS 10 TIMES MORE ACID OR ALKALINE THAN

THE POINT ABOVE OR BELOW SCALING FROM NEUTRAL AT 70 BATTERY ACID WITH PH OF IS 10

MILLION 10000000 TIMES MORE ACID THAN PURE WATER LIKEWISE LIQUID DRAIN CLEANER

WHICH HAS PH OF 14 IS ONE MILLIONTH 00000001 AS ACID AS PURE WATER AT PH OF 70

IN 1999 BENNETT WILLIAMS NOTED AN UNUSUAL RANGE OF PH VALUES BEING

MEASURED FOR THE 1997 AND 1998 SAMPLING OF THE MONITORING WELLS THE VARIATION

BETWEEN THE TWO SAMPLING EVENTS WITH THE AMOUNT OFCHANGE WAS TABULATED ON TABLE OF

THAT REPORT HERE INCLUDED AS ATTACHMENT WE NOTED THAT SOME OF THESE RANGES WERE

EXCESSIVE AND THAT THIS ISSUE NEEDED TO BE ADDRESSED AS PART OF THE REOPENING OFTHE US
EPA RECORD OF DECISION ROD

THE ISSUE WAS NEVER ADEQUATELY ADDRESSED AND WITH THE CLOSING OF NUMBEROF THE

MONITORING WELLS IN THE SUMMER OF2004 THE ISSUE BECOMES EVEN MORE CRITICAL TO

UNDERSTANDBECAUSE MANY OFTHE WELLS SHOWING THE GREATEST VARIATION OF PH RANGES HAVE

BEEN TAKEN OUT OF THE ACTIVE MONITORING NETWORK MANY OF THESE WELLS ARE NOW
ABANDONED THE CASINGS HAVE BEEN PULLED AND THE BOREHOLES GROUTED SHUT
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MOSTOF THE MONITORING WELLS AROUND IEL HAVE PH RANGES IN THE 60 TO 80 RANGE
THERE ARE HOWEVER SEVERAL WELLS THAT EXHIBIT SIGNIFICANT VARIATIONS TO THAT RANGE OF

NUMBERS READINGS AS LOW AS 589 MW06S TO AS HIGH AS 1241 MW09D HAVE BEEN

MEASURED BETWEEN 1997 AND 2001 DURING THE VARIOUS SAMPLING EVENTS THIS IS RANGE OF

OVER SIX PH POINTS ON THE PH SCALE OR MORETHAN ONE MILLIONTH TIMES LESS ACID IN

THE HIGH PH WELL MW09D FROM THE MOST ACID READING IN MW06S SUCH AN EXTREME

RANGE IS NOT EXPECTED TO BE FOUND IN NATURAL SETTING

AS DISCUSSED IN MOREDETAIL IN THE BENNETT WILLIAMS 1999 REPORT TO US EPA
THE NATURAL SETTING AROUND THE IEL SITE LOWLIME GLACIAL DEPOSITS AND ACIDIC PEAT BOGS

OVERLYING ACIDIC SANDSTONES SHALES SILTSTONES AND COAL MEASURES IS EXPECTED TO HAVE

PH OF 70 OR BELOW FURTHERMORE THE PRECIPITATION ENTERING THE LANDFILL IS EXPECTED TO

HAVE APH OF 50 TO 55 THEREFORE ANY GROUNDWATER PH READINGS SIGNIFICANTLY ABOVE 70
ARE NOT EXPECTED TO BE NATURALLY FOUND IN THE AREA

WHEN PH RANGES OF 80 AND ABOVE ARE ENCOUNTEREDIN GROUNDWATER SAMPLES AT

IEL THE THREE MOST COMMONPOSSIBLE CAUSES ARE INCORRECTLY FUNCTIONING PH FIELD

METERS GROUNDWATERCONTAMINATED BY LEACHING CEMENT GROUT USED TO SEAL THE

MONITORING WELL AND MATERIALS PLACED INSIDE THE LANDFILL THAT ARE ALKALINE IN NATURE TO
FURTHER EVALUATE THE POTENTIAL REASONS FOR THE HIGH PH READINGS FOUND AROUND THE SITE THE

PH READINGS RECORDED IN THE 1999 REPORT BWWERE ADDED TO LISTING OFTHE ORIGINAL PH
AND FINAL STABLE PH READING FOR EACH OF THE LOW FLOW STABILIZATION PROCESS UNDERTAKEN
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DURING SAMPLE TAKING THESE HIGH AND LOW PH READINGS ALONGWITH THE AMOUNT OF

CHANGE ARE SHOWN IN TABLE

REVIEW OF LOWFLOW SAMPLING FIELD RECORDS FROM 1998 2000 AND 2001

DOCUMENTED THAT ONLY 13 OF THE 54 MONITORING WELLS 24 PERCENT SAMPLED FROM 1997

THROUGH 2001 DURING WHICH PH READINGS WERE TAKEN HAD PH READING ABOVE 80
FURTHERMORE TWO WELL NESTS OFNOTE THE MW09 AND MWIL WELLS HAD THE HIGHEST RANGE
WELLS SAMPLED RIGHT BEFORE AND RIGHT AFTER HIGH PH WELLS HAD PH READINGS IN THE MORE

TYPICAL RANGES BECAUSE HIGH PH READINGS WERE FOUND IN ALL THE SAMPLING EVENTS AND

BECAUSE WELLS WITH HIGH READINGS ONE SAMPLING ROUND CAN BE FOUND WITH HIGH PH
RANGES IN SUBSEQUENT SAMPLING ROUNDS IT APPEARS THAT THE WIDELY FLUCTUATING PH RANGES

ARE NOT ATTRIBUTABLE TO EQUIPMENT FAILURE OFTHE FIELD PH METERS USED THIS LEAVES THE

OTHER TWO COMMONCAUSES TO BE EVALUATED

TABLE SHOWS THE WELLS NESTS THAT HAVE PH READINGS ABOVE 80 ON AT LEAST ONE

OCCASION

TABLE

WELL NESTS WITH PH READINGS ABOVE 80

WELL ID HI2HEST NO OF TIMES YEARS WELL STATUS

READIN2 EXCEEDS 80

MW011 83 AUG00 RETAINED

MW02D 993 MAR97 SEPT98 AUG00 ABANDONED

DEC00 MAR01
MW03D 849 SEPT98 DEC00 ABANDONED

MW09I 1069 MAR97 AUG00 CONTINGENCY

MW09D 1241 SEPT98 AUG00 DEC00 ABANDONED

MAR01
MW10S 804 SEPT98 ABANDONED
MWI 1S 944 SEPT98 SENTINEL

MWI 1D 1151 SEPT98 AUG00 DEC00 CONTINGENCY
MW161 808 SEPT98 ABANDONED
MW20S 839 AUG00 DEC00 JUN01 RETAINED

MW23S 89 AUG00 RETAINED

MW231 1013 MAR97 ABANDONED

MW26I 823 DEC00 ABANDONED

OF THE 13 WELLS EXHIBITING PH OF ABOVE 80 DURING AT LEAST ONE SAMPLING EVENT

BETWEEN MARCH 1997 AND SEPTEMBER 2001 SEVEN HAVE BEEN ABANDONED AND SEALED TWO
ARE CONTINGENCY WELLS ONE IS SENTINEL WELL AND OF THE REMAINING THREE WELLS NONE

EXHIBITED PH ABOVE 80 IN THE SEPTEMBER 2001 SAMPLING EVENT UNLESS ADDITIONAL

SAMPLING EVENTS OF THESE WELLS EXHIBITED PH READINGS OF ABOVE 80 AND WATER

GEOCHEMISTRY ANALYSIS IS PERFORMED IT WILL BE DIFFICULT IF NOT IMPOSSIBLE FROM THIS

REMAINING SET OF WELLS TO DETERMINE WHETHER THE HIGH PH READINGS AT ALL THE WELLS CAME
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FROM GROUT CONTAMINATION OR FROM MATERIALS WITHIN THE LANDFILL SIX OF THE ABANDONED

WELLS MW02D MW03D MW09D MWJOSMW23I AND MW26I ARE

CLAIMED TO BE CLEAN 10 YEARS ON THE PRINCIPAL RESPONSIBLE PARTYS PRP TABLE

INVENTORY OF TEL MONITORING WELLS AND RECOMMENDATIONS FOR THEIR DISPOSITION ON
THAT SAME TABLE MW16I IS NOTED TO BE CLEAN 12 YEARS MW16I IS BEING REPLACED

WITH COMPLETELY NEW WELL IN ANOTHER LOCATION AT THE PERIMETER OF THE LANDFILL SO WHILE

THE WELL WILL HAVE THE SAME BASIC IDENTIFIER THE CHEMISTRY WILL BE FOR DIFFERENT LOCATION

AND THE NEW CHEMISTRY WILL NOT BE USABLE TO ANSWERTHE HIGH PH READINGS FOR THE OLD MW
16I WELL THE HIGH PH WELLS ARE IDENTIFIED IN TABLE

TABLE

LOCATION OF HIGH PH WELL NESTS

WELL NEST NO LOCATION OF NEST

MW0L ON WESTERNEDGE OF LANDFILL FENCE

MW02 NORTHWEST CORNER OF LANDFILL FENCE

MW03 SOUTHEAST PORTION OF LANDFILL

MW09 EAST SIDE OF LANDFILL WITHIN THE EAST BOUNDARY FENCE BUT NEAR

METZGERS DITCH

MW1O SOUTH OFTHE SOUTHWESTCORNER OFTHE LANDFILL FENCE EAST OF

CLEVELAND AVE OUTSIDE THE SITE BOUNDARY
MWI WEST OF THE LANDFILL FENCE AND EAST OF CLEVELAND AVE

WITHIN THE SITE BOUNDARY
MW16 NORTHERNPART OF LANDFILL

MW20 EAST SIDE OF LANDFILL JUST ACROSS METZGERS DITCH OUTSIDE OF

SITE BOUNDARY

MW23 SOUTH OF THE LANDFILL PROPERTY

MW26 AMONG THE HOMESWEST OF CLEVELAND AVE DUE WEST FROM

THE MWIL NEST

IT IS IMPORTANT TO NOTE THAT THE PRPS ARE CLAIMING THAT THE ABANDONED WELLS ARE

CLEAN BASED IN PART ON THE FACT THAT PH IS NOT PRIORITY POLLUTANT US EPA 2004 AND

THEREFORE NO MAXIMUM CONTAMINANT LEVEL MCL FOR PH HAS BEEN ASSIGNED FOR THE SITE

HOWEVER LEVELS ABOVE 70 ARE NOT NATURAL IN THE AREA AND THE SAFE RANGE OFPH FOR

HUMAN HEALTH CONSUMPTION IS PH RANGE OF TO US EPA 2004 THE TWO WELL NESTS

MW09 AND MWIL SHOWTHE HIGHEST READINGS IN EACH CASE ONLY TWO OF THE THREE WELLS

IN THE WELL NEST SHOWHIGH PH READINGS THE MW09 NEST IS DIRECTLY EAST OF THE LANDFILL

BETWEEN THE LANDFILL AND METZGERS DITCH THE MWIL NEST IS DIRECTLY WEST OF THE LANDFILL

BETWEEN THE LANDFILL AND CLEVELAND AVE WITH THE EXCEPTION OF MW26 ALL THE WELL NESTS

EXHIBITING PH READINGS HIGHER THAN 80 ARE EITHER WITHIN THE LANDFILL FOOTPRINT WITHIN THE

PROPERTY BOUNDARY OR JUST BEYOND THE PROPERTY BOUNDARY IN THE AREA OFRADIAL FLOW THE

WELL NEST MW26 IS IN THE DIRECT EAST TO WEST REGIONAL FLOW PATH FROM THE LANDFILL

THEREFORE THE LOGICAL CONCLUSION IS THAT THE HIGH PH READINGS ARE FROM THE LANDFILL

SINCE ALL OF THE MWLI WELLS ARE STILL OPEN IT MAY BE POSSIBLE TO UNDERTAKE DEFINITIVE
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TEST OFTHE THREE WELLS TO DETERMINE IF THE SOURCE OF THE HIGH PH READINGS IS EITHER GROUT

CONTAMINATION OR THE LEACHING OF PHYSICAL WASTES IN THE LANDFILL OR BOTH THAT IS RAISING

THE PH IT MAY BE NECESSARY TO INSTALL NEW WELL AT MW09 AND MW23 TO ASCERTAIN THE

REASON FOR THE HIGH PH READINGS THERE

SO WHY THE CONCERN

METALS MOBILIZATION IS CLOSELY ASSOCIATED WITH PH BUT IT IS NOT JUST LOW PH LEVELS

THAT CAN BE ASSOCIATED WITH METALS MOBILIZATION IF THE PH MEASUREMENT IN THE WELL IS NOT

REPRESENTATIVE OF THE AQUIFER PH BECAUSE THE PH READING HAS BEEN MASKED BY GROUT

CONTAMINATION THEN THE POTENTIAL FOR METALS MOBILIZATION INTO THE SURROUNDING SURFACE

ANDORGROUND WATERMAY BE SIGNIFICANTLY HIGHER THAN EXPECTED BASED ON THE INFORMATION

BEING COLLECTED

CONVERSELY THE PH READINGS MAY BE ACCURATE INDICATORS OF LEACHING COAL FLY ASH

CONCRETE FROM CONSTRUCTION SITES AND METAL SLAGS FROM THE IRON AND STEEL INDUSTRY OF THE

REGION ALL MATERIALS KNOWN ANDOR EXPECTED TO BE IN THE LANDFILL WATER LEACHING THROUGH

FLY ASH COMMONLYHAS PH READINGS ABOVE 10 WATER LEACHING THOUGH CONCRETE CAN HAVE

READINGS ABOVE 12 AND METALS SLAGS CAN BE EQUALLY AS HIGH GEOCHEMISTRY OF EXTREMELY

ALKALINE PH12 GROUND WATER IN SLAGFILL AQUIFERS ROADEAP AND OTHERS 2005

GROUND WATER VOL 43 NO PP 806816 NOVDEC 2005 FURTHERMORE WHILE SOME
METALS DO NOT GO INTO SOLUTION WHEN PH LEVELS REACH THESE HEIGHTS MANY OF THEM FORM

PRECIPITATES THAT CAN BE WEATHERED INTO COLLOIDALSIZED GRAINS AND FLUSHED OUT THROUGH THE

SAND AND GRAVEL WALLS AND BOTTOM OF THE LANDFILL OTHER METALS DO GO INTO SOLUTION SUCH

AS BORON TIN LEAD AND VANADIUM STILL OTHERS REQUIRE AN OXIDIZING CONDITION ALONGWITH

THE HIGH PH TO BE MOBILE SUCH AS CHROMIUM ARSENIC CADMIUM COBALT COPPER

MOLYBDENUM AND NICKEL ROADCAP AND OTHERS 2005 REMEMBER THIS LIST AS NUMBER OF

THESE METALS BECOME IMPORTANT IN THE NEXT SECTION VALID REVIEW OF THE SITUATION SHOULD

HAVE BEEN UNDERTAKEN AS PART OFTHE RESPONSES TO COMMENTSAT THE REOPENING OF THE

RECORD OF DECISION IN 1999

THE ABANDONED WELLS

THE REGULATIONS FOR MONITORING LANDFILL REQUIRE THAT THE UPPERMOST CONTINUOUS

AQUIFER MUST BE MONITORED BASED ON HISTORIC WATER WELL USAGE IN UNIONTOWN AT THE

TEL LOCATION THE UPPERMOST CONTINUOUS AQUIFER IS THE SAND AND GRAVEL WHILE THE

REGULATIONS DO NOT PRECLUDE MONITORING HIGHER MOUNDED ANDOR PERCHED ZONES ANDOR

DEEPER PORTIONS OF THE SAND AND GRAVEL AQUIFER ANDORTHE UNDERLYING BEDROCK THIS

MONITORING IS NOT REQUIRED THE ADHERENCETO THIS REQUIREMENT CREATED THE OPPORTUNITY TO

ABANDON AT LEAST 33 MONITORING WELLS AT THE FACILITY AND PLACE FIVE MORE INTO

CONTINGENCY STATUS THE TWO DOCUMENTS AVAILABLE TO US FOR REVIEW THAT RELATE TO THIS

ISSUE IS THE SUMMARY REPORT ON AN ASSESSMENT OF INDIVIDUAL GROUNDWATER MONITORIIW

WELLS AT THE INDUSTRIAL EXCESS LANDFILL IEL SITE AND THE REGIONAL HVDRO SETTING

SHARP 2000 REV 2003 AND THE PRPS TABLE INVENTORY OF IEL MONITORING WELLS AND

RECOMMENDATIONS FOR THEIR DISPOSITION SHARP FOR THE PRLPS DATE UNKNOWN
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IN THE 2000 REV 2003 SHARP REPORT EACH WELL WAS INVESTIGATED AND SELECTED OR

REJECTED AS REPRESENTATIVE OF THE UPPERMOST AQUIFER WELLS THAT WERE REJECTED WERE THEN

SUBJECTED TO SCREENING TO DETERMINE IF THEY WOULD BE ABANDONED PLACED IN

CONTINGENCY STATUS OR PLACED IN SENTINEL STATUS WELLS THAT HAD EXHIBITED LONG HISTORY

OF TESTING CLEAN OR WELLS THAT WERE NOT REPRESENTATIVE FOR WHATEVER REASON COUD ALSO

BE REMOVEDFROM THE SYSTEM IN THE 2003 VERSION OF THE SHARP REPORT JOSEPH

TOWAMICKY PRINCIPAL AND PROJECT MANAGERFOR SHARP AND ASSOCIATES ENVIRONMENTAL

ENGINEERS AND SCIENTISTS WROTE TO TIMOTHY FISCHER REMEDIAL PROJECT MANAGERAT US
EPA ON PAGE ONE

ONCE POTENTIORNETRIC OFTHE UPPERMOST CONTINUOUS GROUNDWATER

UNIT IS PREPARED USING THOSE WELLS IDENDFIED AS MOST REPRESENTATIVE OF THIS

UNIT THE HISTORIC GROUNDWATER MOUND IS REDUCED TO FLATSPOT IN THE

DOMINANT REGIONAL EASTTOWEST FLOW

FURTHER ON PAGE OF THIS SAME REPORT HE WROTE THE FOLLOWING BOLDS ARE PART OF THE

ORIGINAL TEXT

ONCE APOTENTIOMETRIC SUIFACE IS PREPARED USING THOSE WELLS IDENTIFIED

AS MOST REPRESENTATIVE OF THE UPPERMOST CONTINUOUS GROUNDWATER UNIT

THE HISTORIC GROUNDWATER MOUNDIS REDUCED TO FLATSPOT IN THE

DOMINANT REGIONAL EASTTOWEST FLOW

THESE STATEMENTS DIRECTLY PARAPHRASE THE COMMENTS MADE BY KIM STEMEN SENIOR

PROJECT GEOLOGIST AT SHARP AND ASSOCIATES IN DECEMBER 12 2000 LETTER REPORT TO RICHARD

LAUBACHER GOODYEAR TIRE RUBBER COMPANY WHERE HE STATED ON HIS COVER PAGE THAT

SHARP SUMMARIZED ITS FINDINGS IN THIS REPORT AND DEFINES LIST OF WELLS

THAT SHOULD BE USED IN THE FUTURE TO GENERATE AN ACCURATE POTENTIOMETRIC

SURFACE OFTHE UPPERMOST CONTINUOUS GROUNDWATER UNIT WHEN THESE WELLS

ARE USED TO CONSTRUCT POTENTIOMETRIC SUIFACE MAP THE HISTORIC

GROUNDWATER MOUND IS REDUCED TO FLATSPOT IN THE DOMINANT REGIONAL

EAST TOWESTFLOW

THIS APPROACH TO ESTABLISHING NEW GROUNDWATER MONITORING NETWORK YEARS

BEYOND THE INITIAL EVALUATION OF THE JEL SITE CREATES SEVERAL SIGNIFICANT BREACHES OF LOGIC

THE FOLLOWING LOGIC SEQUENCES DEMONSTRATEWHY FLAT SPOT CANNOT EXIST AT THE SITE IF ALL

KNOWN INFORMATION ABOUT THE SITE IS TAKEN INTO CONSIDERATION THESE FUNDAMENTAL

CONCLUSIONS ABOUT THE SITE CAN BE REDUCED TO SERIES OF GIVEN THEREFORE AND

IF THEN STATEMENTS

GIVEN THAT THE TEL LANDFILL CONSISTING OF AT LEAST 33 PERCENT COAL ASH IS SITUATED IN

THE SIDE OF GLACIAL KAME COMPRISED OF SANDS AND GRAVELS THEREFORE THE PRIMARY

POROSITY OFTHE WASTE IS LOWERTHAN THE PRIMARY POROSITY OF THE SURROUNDING INSITU

MATERIALS THIS MEANS THAT WATER IN THE LANDFILL IS MOUNDED
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GIVEN THAT WATER DRAINS BY GRAVITY MORE QUICKLY THROUGHTHE SURROUNDING INSITU

MATERIALS THAN IT DOES THROUGHTHE WASTE THEREFORE WATERMOVING THROUGHTHE

WASTE MOUNDSBECAUSE OF THE RETARDATION CAUSED BY THE LOWERPRIMARY POROSITY IN

AT LEAST PORTIONS OF THE WASTE THIS CONDITION HAS BEEN MAPPED FOR YEARS AT THE

SITE USING THE DATA FROM THE SHALLOW AND INTERMEDIATE WELLS MOST NOTABLY BY THE

US GEOLOGICAL SURVEY THIS MEANS THAT WATER IN THE LANDFILL IS MOUNDED

IF NUMBEROF THE SHALLOW ANDOR INTERMEDIATE WELLS WERE MEASURING WATER LEVELS

AND WATERCHEMISTRY IN PERCHED ZONES THAT SUPPORTED MOUNDING THEN THE REMOVAL

OF THESE WELLS FROM THE WATER LEVELS AND CHEMISTRY MONITORING OF THE FACILITY

REMOVES THE ABILITY TO DETECT THE WATER LEVELS AND THE CHEMISTRY IN THE MOUNDED

AREA THEREFORE IT DOES NOT REMOVE THE PHYSICAL PRESENCE OF THE MOUNDING OR THE

CHEMISTRY PREVIOUSLY DOCUMENTED BY THOSE MOUNDED WELLS THIS MEANS THAT THE

MOUNDED WATER IN THE LANDFILL IS STILL THERE EVEN THOUGH IT CAN NO LONGER BE

MEASURED

IF HOWEVER ONE ASSUMES THAT THE FLAT SPOT POSTULATED BY SHARP ACTUALLY EXISTS THEN

ANOTHER SERIES OF LOGICAL ASSUMPTIONS MUST BE MADE

IF ONE ACCEPTS THAT THERE IS NO MOUNDING UNDER THE LANDFILL THEN THE LANDFILL IS

LEACHING AS FAST AS THE SURROUNDING SAND AND GRAVEL WHICH HAS BEEN MEASURED AS

DRAINING AS FAST AS GREATER THAN 12 INCHES PER HOUR SURVEY STARK COUNTY

QHI CHRISTMAN AND OTHERS 1971 USDA THEREFORE ALL THE PRECIPITATION

REACHING THE TOP OFTHE LANDFILL MUST FLOW THROUGHALL OFTHE WASTES AND OUT THE

BOTTOM OF THE LANDFILL

BY USING THIS SERIES OF ARGUMENTS MANY SOLUBLE MATERIALS WILL HAVE WASHED OUT OF

THE LANDFILL AND INTO THE UPPERMOST CONTINUOUS AQUIFER MOST OFTHE VOCS WILL HAVE

LEACHED OUT OF THE LANDFILL HOWEVER SINCE RAINWATER HAS PH OF 50 TO 55 AND THERE IS NO

NATURAL SIGNIFICANT BUFFER IT PRESENT IN THE AREA THE METALS AND ASSOCIATED RADIOLOGICAL

MATERIALS WILL CONTINUE TO FLUSH OUT OF THE LANDFILL WITH EACH PRECIPITATION EVENT SINCE

THERE ARE STILL PRIVATE WELLS BEING PUMPED IN THE AREA WITHOUT LOWFLOW OR FILTRATION

SYSTEMS IN PLACE AND THERE ARE STILL LAKES PONDS AND WETLANDS TO THE WEST OF THE FACILITY

AND METZGERS DITCH TO THE EAST OF THE FACILITY THE POTENTIAL STILL EXISTS TO COMPLETE THE

PATHWAY FOR HUMAN AND ENVIRONMENTAL EXPOSURES FOR CONTAMINANT TRANSPORT OUT OFTHE

LANDFILL THE RISKS TO THE PUBLIC STILL EXIST IT IS JUST NO LONGER POSSIBLE TO DETERMINE HOW

CONTAMINATED SOME OF THAT GROUND WATER IS BECAUSE THE WELLS MONITORING THE MOUNDED

AREA AROUND THE LANDFILL HAVE BEEN ABANDONED AND REMOVED FROM THE SYSTEM

IN NUMBER OF CASES THE ARGUMENTSMADE FOR ABANDONING THE WELLS WERE THAT THE

WELLS TESTED CLEAN FOR SOME PERIOD OF YEARS THAT INFORMATION IS CONTAINED IN THE

RATIONALE SECTION OFTHE PRPS TABLE INVENTORY OF IEL MONITORING WELLS AND

RECOMMENDATIONS FOR THEIR DISPOSITION USING CHEMISTRY DATA BASE FOR JEL THAT WAS

DEVELOPED FOR PREVIOUS APPLICATION WITH PERMISSION TED SCHRIBNER ARONSON

ASSOCIATES 2005 BENNETT WILLIAMS SEARCHED EACH WELL FOR EXCEEDANCES OFTHE MCLS
FOR METALS AND ALPHA AND BETA RADIATION IN THE CASE OF THE ABANDONED WELLS VOCS WERE

ALSO SEARCHED TO DETERMINE IF THESE WELLS WERE CLEAN AS REPORTED THE OUTCOME OF THAT
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SCREENING IS FOUND IN OUR TABLE IN THE NOTES SECTION WE TABULATED MCL VIOLATIONS

ONLY BACK AS FAR AS 1997 BECAUSE WE DID NOT KNOW WHAT YEAR THE PRPS TABLE WAS

GENERATED SINCE THE WELLS WERE ABANDONED AND GROUTED IN THE SUMMER OF 2004 THE

MARCH 1997 MONITORING ROUND WAS JUST OVER YEARS BEFORE THAT EVENT THE LAST

MONITORING ROUND FOR WHICH WE HAVE DATA BEFORE THAT WAS MARCH 1993 JUST OVER 11 YEARS

EARLIER THAN THE POSSIBLE DATE FOR THE PRPS TABLE SINCE MANY OF THE NOTATIONS ON THE

PRPS TABLE CLAIMED CLEAN 10 YEARS WE DECIDED NOT TO USE THE OLDER DATA FOR THIS

TABULATION TABLE SUMMARIZES THE NUMBER OF WELLS THAT WERE CLAIMED TO BE CLEAN AND

THE NUMBERTHAT ACTUALLY WERE FOR EACH CLASSIFICATION

TABLE MONITORING WELLS CLAIMED TO BE CLEAN AND OBSERVED STATUS

MONITORING WELL STATUS NUMBER NUMBER TOTAL THIS CATEGORY
CLAIMED CLEAN ACTUALLY CLEAN ABOVE MCLS

ABANDONED WELLS 334 18 WPH 28 WPH
7WOUT PH 24 WOUTPH

CONTINGENCY WELLS WPI1 WOUT PH
WOUT PH

SENTINEL WELLS WOUT PH WOUT

RETAINED MONITORING 11 WOUTPH 14 WPH
WELLS 154 NEW 13WOUT PH

WHEN TABLE IS REVIEWED OUT OF THE TOTAL 35 WELLS CLAIMED TO BE CLEAN BY THE

PRPS COLUMN ONLY 10 OF THEM WERE OBSERVED TO BE CLEAN WITHOUT TAKING PH INTO

CONSIDERATION COLUMN WHEN PH LEVELS WERE ADDED AS SCREENING FACTOR ONLY

WELLS WERE OBSERVED TO BE CLEAN

WITH REGARD TO ABANDONED WELLS ACCORDING TO SHARP MONITORING WELLS WERE

REMOVED FROM THE SYSTEM BECAUSE WELL

REPRESENTED MOUNDING CONDITIONS

WAS SINGLE CASED THROUGHTHE LANDFILL

WAS BROKEN

WAS DRY

WAS COMPLETED IN CARLISLE MUCK THE PEAT BOG
MONITORED DEEP ZONE ANDOR

WAS CLEAN

OF THE 33 WELLS THAT WERE ABANDONED THE INFORMATION ON MW08 IS MISSING 24 OF THESE

WELLS HAD MCL EXCEEDANCES FOR METALS RADIOLOGICAL PARAMETERS OR VOCS AT LEAST ONCE

SINCE 1997 AND MORE EXHIBITED EXCESSIVE PH READINGS ONLY THIS MEANS THAT 28 OF THE

33 WELLS WERE PROVIDING VALUABLE INFORMATION IN THE MONITORING OF THE IEL SITE AND ARE

NOWGONE

WELLS THAT WERE REPORTING IMPORTANT GROUNDWATER CHEMISTRY EXCEEDANCES AND

CONDITIONS WERE DESTROYED HOWEVER THE ONLY WAY THAT EITHER OHIO EPA OR US EPA
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COULD HAVE RECOGNIZED THE IMPORTANCE OF THESE MONITORING WELLS WAS TO CREATE OUND
WATERCHEMISTRY DATABASE AND SCREEN EACH WELL TYPICALLY THAT IS NOT DONE AT EITHER

AGENCY THE STANDARD PRACTICE IS TO TAKE THE INFORMATION PRESENTED BY THE CONSULTANTS FOR

THE SITE AS ACCURATE AND FACTUAL AND USUALLY AFTER ASKING FOR CLARIFICATIONS ON SOME POINTS

ACCEPT THE REPORT AS TRUTHFUL AND ACCURATE THIS TIME FOR WHATEVER REASON THE CHECKS AND

BALANCES BROKE DOWN

WHY ARE THE MCL EXCEEDANCES IMPORTANT

CONTAMINANTS ARE LEAVING THE LANDFILL AND MOVING INTO THE SURFACE AND GROUND

WATEROF THE REGION IN LEVELS THAT ARE ABOVE THE MCLS MCLS ARE MEASURING STICK

COMMONLYUSED TO DETERMINE IF SITE IS RELEASING CONTAMINATION WHILE MANY OF THE

MONITORING WELLS THAT SUPPLIED THAT INFORMATION ARE NOWABANDONED AND GROUTED WITH NO

ABILITY TO CONTINUE MONITORING THESE RELEASES UNLESS THE WELLS ARE REPLACED THERE IS NO

REASON TO EXPECT THAT THE RELEASES ARE NO LONGER OCCURRING JUST BECAUSE THE MONITORING

POINTS ARE GONE THE MCL EXCEEDANCES FALL INTO THREE CLASSIFICATIONS METALS

RADIOLOGICAL PARAMETERS ANDOR VOCS EACH SET HAS SEPARATE SET OFCONCERNSAND

SOURCES WITHIN THE LANDFILL BECAUSE ALMOST ALL COMMONRADIOLOGICAL MATERIALS ARE METALS

WITH THE EXCEPTION OFRADON AND HYDROGEN WHICH ARE GASES THERE IS NATURAL SUBSET OF

METALS THAT ARE RADIOACTIVE ALL COAL AND COAL ASH GENERATED IN OHIO IS RADIOACTIVE THERE

ARE THREE NATURAL URANIUM ISOTOPIC DECAY CHAINS THAT DECAY URANIUM TO LEAD IN ADDITION

THERE ARE OTHER MANMADE RADIOACTIVE METAL ELEMENTS AND MANMADE URANIUM

DECAY CHAIN THAT CAN BE IDENTIFIED BY SEPARATE SET OF METAL ISOTOPES EACH DECAY CHAIN IS

WELL DOCUMENTED AND UNDERSTOOD WE WILL NOT BE DISCUSSING RADIOLOGICAL ISSUES IN DEPTH

IN THIS REPORT THAT IS THE SUBJECT OF RESEARCH BY OTHER SCIENTISTS WORKING FOR CCLT ON THIS

SITE HOWEVER SINCE RADIOLOGICAL PARAMETERS HAVE TRIGGERED MCL EXCEEDANCES FOR BOTH

ALPHA AND BETA FORMS OF RADIATION WENOTE THE WELLS WERE THESE EXCEEDANCES HAVE BEEN

ENCOUNTERED

TABLE SUMMARIZES THE PARAMETERS EXCEEDING MCLS AND THE DATES OF SAMPLING

WHEN THOSE MCLS WERE EXCEEDED METAL MCL EXCEEDANCES WERE RECORDED FOR ANTIMONY

ARSENIC BARIUM BERYLLIUM CADMIUM CHROMIUM COPPER LEAD MERCURY SELENIUM AND

THALLIUM IN ADDITION MCL EXCEEDANCES FOR NITRITES AND CYANIDE WERE ALSO LISTED IN THIS

SECTION BECAUSE THEY ARE INORGANIC PARAMETERS BY FAR THE MOST COMMONMCL
EXCEEDANCES WERE FOR ARSENIC AND LEAD REVIEWING THIS LIST AGAINST THE LIST OF COMMON
METALS FOUND TO BE SOLUBLE IN HIGH PH SETTINGS ROADCAP AND OTHERS 2005 ARSENIC

CADMIUM CHROMIUM COPPER AND LEAD ARE COMMONTO BOTH LISTS BARIUM IS NOTED TO BE

INSOLUBLE AT HIGH PH BUT IF FORMS PRECIPITATE AND THAT PRECIPITATE IS MOBILE THOUGH THE

SAND AND GRAVEL SURROUNDINGTHE LANDFILL IN ADDITION ALL OFTHE METALS FOUND IN EXCESS OF

MCLS ARE PRESENT IN OHIO COALS OF OHIO COALS BOTOMAN AND STITH 1981
ODNR DIV GEOLOGICAL SURVEY SO ONE HAS TO LOOK NO FURTHER THAN THE APPROXIMATELY 450

ACREFEET OF COAL ASH IN THE LANDFILL TO FIND SOURCE FOR ALL THE METALS THAT EXCEED THE

MCLS TABLE SUMMARIZES THE METALS THAT ARE ABOVE MCLS FOR EACH WELL SINCE THE

MARCH 1997 SAMPLING EVENT
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TABLE

WELLS EXCEEDING MCLS FOR METALS SINCE 1997

WELL CLASS WELL ID METAL DATES TOTAL 1990

2001

ABANDONED WELLS MW03S LEAD MAR97
MW03D ARSENIC SEPT98

THALLIUM MAR97
MW04S ARSENIC MAR97 SEPT98

CADMIUM MAR97
MW05S ARSENIC MAR97
MW06S ARSENIC DEC00

THALLIUM DEC00 JUNE01

MW07S ARSENIC DEC00 JUNE01

MW14S ARSENIC MAR97 DEC00 MAR01 11

MAY01 SEPT01

CADMIUM MAR97
THALLIUM DEC00

MW15S THALLIUM DEC00
MW15I ARSENIC MAR97

LEAD MAR97
MW17S ARSENIC MAR97 DEC00 MAR01

MAY01 SEPT01

THALLIUM DEC00
MW17D ARSENIC MAR97
MW20I ARSENIC SEPT98

MW20D THALLIUM MAR97
MW24S ARSENIC MAR97 SEPT98 DEC00
MW25I CADMIUM MAR97

CHROMIUM MAR97 DEC00
MW26I CADMIUM MAR97
MW27S ARSENIC SEPT98

CHROMIUM SEPT98

LEAD MAR97 SEPT98

THALLIUM SEPT98
MW27D ARSENIC SEPT98

CADMIUM MAR97
MW28D CADMIUM MAR97

LEAD MAR97

CONTINGENCY WELLS MW01D CADMIUM MAR97
MWI 1D ARSENIC SEPT98
MW21I CHROMIUM SEPT98
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TABLE CONTINUED

WELL CLASS WELL ID METAL DATES TOTAL 1990

2001

SENTINEL WELLS MWO1S ARSENIC MAR97
LEAD MAR97

MWI 1S CHROMIUM SEPT98

LEAD MAR97
MW21S THALLIUM JUNE01

MONITORING WELLS MWBI CADMIUM MAR97
MW12I CADMIUM MAR97 SEPT98

CHROMIUM SEPT98

MAR97LEAD

SELENIUM MAR97
THALLIUM MAR97

MW18S ARSENIC MAR97
LEAD MAR97 SEPT98

THALLIUM DEC00
MW18I CHROMIUM SEPT98

THALLIUM DEC00

MW20S ARSENIC DEC00
MW22I CADMIUM MAR97

LEAD MAR97
MW23S LEAD MAR97
MW24I CHROMIUM SEPT98

LEAD MAR97
MW26S LEAD MAR97

MW27I ARSENIC DEC00
CHROMIUM SEPT98

THE NUMBEROF CONTAMINATED WELLS AND THE NUMBEROF SEPARATE METALS AND NUMBER

OF MCL EXCEEDANCES ARE HIGHER IN THE ABANDONEDWELL SET THAN ANY OTHER SET WHETHER

THIS UNDERLYING INFORMATION WAS FACTORED INTO THE DECISION AS TO WHICH WELLS WERE TO BE

ABANDONED IS NOT KNOWN WHAT IS OBVIOUS FROM THIS PROCESS IS THAT VALUABLE MONITORING

WELLS THAT IDENTIFIED METALS CONTAMINATION MOVING OUT OFTHE SITE WERE LOST WHEN THE

DECISION WAS MADE TO ABANDON THE WELLS IN THE SUMMER OF2004

OF SPECIFIC NOTE IS THE ISSUE OF THALLIUM IN VARIOUS DOCUMENTS SHARP MAKES

REFERENCES TO THALLIUM AS BEING BACKGROUND CONTAMINANT COMING FROM THE BENTONITE IN

THE GROUT AND FROM CLAYS REFERENCES ARE MADE TO THE FACT THAT IT IS FOUND IN BACKGROUND

WELLS WHICH IS NOT POSSIBLE TO DETERMINE BECAUSE THERE ARE NO TRUE BACKGROUND WELLS IN

THE SYSTEM THERE IS ALSO INFORMATION THAT INDICATES LABORATORY RESULTS WERE REPORTED WITH

DETECTION LEVEL ABOVE THE MCL FOR THALLIUM FOR INSTANCE IN THE SUMMARY REPO ON

THE NOVEMBER 2000 SAMPLING EVENT LAB DATES DEC00 SHARP NOTES ON PAGE THAT

THALLIUM WAS DETECTED IN 13 WELLS AT CONCENTRATIONS THAT RANGEDFROM 72 UGIL TO 125

UGL THESE WELLS ARE LOCATED UPGRADIENT ONSITE AND DOWNGRADIENT OFTHE SITE
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FURTHERMORETHEY STATE THE INSTRUMENT DETECTION LIMIT FOR THALLIUN WAS AGI THE

MCLFOR THALLIUM IS AGI THALLIUN IS DEFINITELY PRESENT CIBOVE THE MCL IN 13 WELLS AND

POTENTIALLY PRESENT IN ALL SITE WELLS

THIS SET OF COMMENTS IS REVEALING THE PRPS ARE ACCEPTING LABORATORY DETECTION

LIMITS THAT ARE ABOVE THE MCLS THIS IN ITSELF CREATES SOME SERIOUS PROBLEMS WHEN

SCREENING FOR EXCEEDANCES OF MCLS THE OTHER PERPLEXING LOGIC PROBLEM IS THE CLAIM THAT

THE THALLIUM IS FROM THE BENTONITE AND THE NATURALLY OCCURRING CLAYS IF THIS IS TNIE THEN

THERE SHOULD BE THALLIUM MCL EXCEEDANCES ALL OVER OHIO WHERE BENTONITE IS USED IN THE

PLUGGING AND GROUTING OF MONITORING WELLS AND PUBLIC SUPPLY WATERWELLS OHIO EPA
NORTHEAST DISTRICT OFFICE INDICATED THAT THALLIUM MCL EXCEEDANCES ARE RARE IN THIS PART OF

THE STATE BUT THAT PART OF THE PROBLEM IS THAT THE MCL IS SO LOW THAT IT IS DIFFICULT TO TEST

HOWEVER AT JEL THERE ARE MEASUREMENTS OF THALLIUM THAT EXCEED THE MCL BY TO

10 TIMES THE MEL THALLIUM IS PRESENT IN COALS AND COAL ASH IN NUMBER OF CASES THE

REPORTED AMOUNT OF THALLIUM IN COAL ASH IS ABOVE THE MCLS THEREFORE LACKING MASSIVE

THALLIUM CONTAMINATION PATTERNS IN MONITORING WELLS ALL OVER OHIO AND WITH DOCUMENTED

LEVELS OF HIGH THALLIUM VALUES IN COAL ASH THE MUCH MORE LOGICAL CONCLUSION TO BE DRAWN

IS THAT THE THALLIUM LIKE THE PH AND MOST IF NOT ALL OF THE OTHER METAL EXCEEDANCES IS

MOVING IN THE GROUND WATER OUT OF THE LANDFILL

WELLS HAVE ALSO SHOWN MCL EXCEEDANCES FOR ALPHA AND BETA RADIATION THIS LIST

IS MUCH SHORTER THAN THE LIST FOR METALS SUMMARIZING FROM TABLE TABLE GIVES SHORT

REFERENCE TO THE MONITORING SYSTEM WELLS AFFECTED AND THE DATES OF THE STUDIES

TABLE

MCL EXCEEDANCES FOR GROSS ALPHA AND GROSS BETA

WELL CLASS WELL ID METAL DATES TOTAL 2000
2001

ABANDONED WELLS MW12D GROSS ALPHA 2000

MW14S GROSS ALPHA 2000 2000
GROSS BETA 2000 2000

MW14I GROSS ALPHA 2000

MW16I GROSS ALPHA 2000

MWI 7I GROSS ALPHA 2000 2001

GROSS BETA 2000 2001

MW26I GROSS ALPHA 2000 2001

CONTINGENCY WELLS MW01D GROSS ALPHA 2000

MONITORING WELLS MW23S GROSS ALPHA 2000 2000 2001

THIS SUMMARYTABLE SHOWS ONCE AGAIN THE PROBLEM WELLS ARE REMOVED FROM THE

SYSTEM WHEN THEY ARE DETERMINED TO BE EITHER MOUNDED OR DEEP AND CLEAN THE REMOVAL

OF THE MONITORING WELLS AT THESE LOCATIONS DOES NOT REMOVE THE CONDITIONS THAT PERMITTED
DETECTIONS OF ALPHA AND BETA RADIATION ABOVE THE MCLS AT THESE LOCATIONS IT IS ONLY
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PRUDENT TO ASSUME THAT THE CONDITIONS THAT PRODUCED THE MCL EXCEEDANCES IN 2000 AND

2001 STILL EXIST AT THESE LOCATIONS AND THAT RADIOLOGICAL MATERIALS ARE MOVING OUT OF THE

LANDFILL AND INTO THE SURROUNDINGSURFACE AND GROUND WATERS AT LEAST AT THESE LOCATIONS

WELL NESTS THAT MUST BE REPLACED OR REACTIVATED

MANY OF THE WELLS THAT HAVE BEEN ABANDONED NEED TO BE REPLACED THE REASONS FOR

THEIR REPLACEMENTS HOWEVER ARE MULTIPLE THE WELLS THAT NEED TO BE REPLACED AND THE

REASONS ARE STATED BELOW SOME WELLS NEED TO BE REPLACED FOR SEVERAL REASONS

REQUIRED ACTION REINSTALL MONITORING WELLS MW04S MW05S MW
06S AND MW09S REPOSITION MW07S OUTSIDE OFTHE WASTE

WHYBECAUSE THEY MONITORED THE SHALLOWGROUND WATER COMPLETED IN

CARLISLE MUCK THAT ENTERS METZGER DITCH AND DRAINS TO THE TUSCARAWAS

RIVER THIS CONTAMINANT TRANSPORT ROUTE IS NOWNO LONGER MONITORED THIS

ROUTE HAS DIRECT EXPOSURE ROUTE TO HUMAN RECEPTORS AND IS PROBABLY THE

MOST CRITICAL EXPOSURE ROUTE STILL IN EXISTENCE FOR THE LANDFILL WEHAVE NOT

EVALUATED IF THE NPDES PERMIT FOR THE SITE WILL DUPLICATE THIS LEVEL OF

SCREENING BUT THEY USUALLY DO NOT

REQUIRED ACTION REINSTALL MONITORING WELLS MW03S MW03D MW
04S MW05S MW06S MW07S MW12D MW13S MW131 MW
14S MW141 MW15S MW151 MW161 MW17S MW17DMW
201 MW20D MW24S MW251 MW261 MW27S MW27D MW
28D

WHY BECAUSE THE PRP CLAIMED THEY WERE CLEAN WHENTHESE WELLS

WERE DETECTING PARAMETERS ABOVE MCLS BY REPLACING THESE WELLS IN THE

SAME LOCATIONS AND AT THE SAME DEPTHS WHERE THEY WERE HISTORICALLY IT MAY
BE POSSIBLE TO RECREATE THE PATTERN OF OBSERVATION THAT HISTORICALLY

DEMONSTRATEDCONTAMINANTS LEAVING THE LANDFILL EXCEEDED MCLS THESE

WELLS WERE MISTAKENLY REMOVED FROM THE MONITORING WELL NETWORK IN THE

RUSH TO FLATTEN THE MOUNDING UNDER THE LANDFILL SITE

REMAINING WELLS THAT STILL ARE PRESENT AT THE SITE BUT ARE NO LONGER MONITORED NEED
TO BE RETURNED TO ACTIVE MONITORING STATUS THE WELLS THAT NEED TO REACTIVATED AND THE

REASONS ARE STATED BELOW

REQUIRED ACTION REACTIVATE AND SAMPLE THE FOLLOWING WELLS CURRENTLY IN

CONTINGENCY WELL STATUS MONITORING WELLS MWOLDMW091 MW
LID MW211
WHYBECAUSE THESE WELLS ARE DOCUMENTING CONTAMINANTS LEAVING THE

LANDFILL IN LEVELS EXCEEDING MCLS

REQUIRED ACTION REACTIVATE AND SAMPLE THE FOLLOWING WELLS IN SENTINEL

WELLS STATUS MONITORING WELLS MWOIL MWI II MW211
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FJ7IY BECAUSE THESE WELLS HAD EXCEEDANCES OFMGLS DURING THE LAST 10

YEARS OFMONITORING THIS INFORMATION IS VITAL TO PLOTTING THE TRANSPORT OF

CONTAMINANTS OUT OFTHE LANDFILL

ADDITIONAL COMMENTSON THE SHARP 2000 REV 2003 REPORT

PRELIMINARY REVIEW OFTHE CROSSSECTIONS IN THIS REPORT REVEALED THAT IN SEVERAL

SITUATIONS THE MATERIALS INTERSECTED IN THE BORING LOGS DID NOT AGREE WITH THE MATERIALS

SURROUNDING THEM IN THE SECTIONS CROSS SECTIONS ARE SUPPOSED TO REPRESENT THE SPATIAL

DISTRIBUTION OF MATERIALS THAT ARE ENCOUNTERED IN THE BORINGS NO EXPLANATION WAS

PROVIDED AS TO WHYTHE MATERIALS IN THE BORINGS WERE DIFFERENT THAN THE MATERIALS

SURROUNDING THEM ANDOR ON WHAT BASIS THE SURROUNDINGMATERIALS WERE GIVEN DIFFERENT

DESCRIPTION SINCE THE COLLECTED DATA USED TO DETERMINE THE CROSS SECTIONS SHOULD BE

DERIVED FROM THE BORING LOGS EXAMPLES OF CROSS SECTIONS AND BORINGS THAT HAVE

DISCREPANCIES ARE PRESENTED BELOW

ON CROSSSECTION BORINGS 11I AND 1I ARE LOGGED AT THE BOTTOM OFTHE SECTIONS

AS BEING COMPLETED IN FINE GRAINED CLASTICS SILTS ANDOR CLAYS BUT THE SURROUNDING

MATERIALS ARE MAPPED AS EITHER CARLISLE MUCK ON THE LEFT SIDE OF 11I WHITE OR TILL

TO THE RIGHT OF 11I AND SURROUNDING 1I BROWN THERE ARE SEVERAL OTHER GLACIAL

STRATIGRAPHIC UNITS THAT CAN BE DESCRIBED AS FINE GRAINED ELASTICS WITHOUT BEING GLACIAL

TILL UNLESS THERE IS MORE INFORMATION THAT CAN BE USED TO DOCUMENT THAT THIS IS CORRECT

CORRELATION AT THESE LOCATIONS THE SURROUNDING SECTIONS OF THE CROSSSECTION SHOULDBE

COLORED GREEN NOT WHITE OR BROWN

SIMILAR DISCREPANCY EXISTS ON CROSSSECTION 114 AT 1I AS WELL NOT ONLY IS THE

FINE GRAINED CLASTICS SECTION OF THE BORING LOG SURROUNDEDWITH TILL BUT SO IS THE

SAND SECTION OF THE BOTTOM OF THE BORING IF THERE IS SUPPORTING INFORMATION THAT

COLLABORATES THIS CHANGE IN MAPPING IT SHOULD BE FOOTNOTED ON THE DRAWINGS

SUMMARY AND CONCLUSIONS

LANDFILL SETTING

THE JEL LANDFILL IS FILLEDIN OLD SAND AND GRAVEL EXTRACTION PIT

THE JEL LANDFILL IS NOT MODEMLANDFILL WITH LINERS SIDEWALLS AND COVER

OVER ONE BILLION GALLONS OF WATERHAVE MOVED THROUGHTHE LANDFILL SINCE IT FIRST

OPENED

APPROXIMATELY 24 TO 26 INCHES OFPRECIPITATION YEAR STILL LEACH THROUGHTHE

LANDFILL AND RECHARGE THE AQUIFER

THERE ARE NO TRUE EXISTING UPGRADIENT WELLS AT THE SITE

THE SITE HAS HISTORICALLY DEMONSTRATED MOUNDED RADIAL FLOWPATTERN INTO THE

SURROUNDING COMMUNITY
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LOWFLOW GROUND WATER SAMPLING

LOW FLOW SAMPLING WAS DESIGNED TO CAPTURE COLLOIDAL PARTICLES WITH ATTACHED

METALS PREVIOUSLY LOST BY FILTERING THE COLLECTED SAMPLES

LOW FLOW SAMPLING WAS IMPLEMENTED AT THE SITE IN SEPTEMBER 1998

AFTER SEPTEMBER 1998 SAMPLES WERE NO LONGER FIELD FILTERED

TO ACHIEVE TRUE LOW FLOW SAMPLING SERIES OF FIELD MONITORED PARAMETERSHAVE TO

REACH STABILIZATION BEFORE THE SAMPLES ARE COLLECTED

THE FIELD TECHNIQUE EMPLOYED FOR LOW FLOW SAMPLING HAS IMPROVED THROUGHTHE

YEARS HOWEVER THE FIELD DATA SHEETS FROM THE MAY 2001 SAMPLING EVENT INDICATE

THAT SAMPLES WERE STILL COLLECTED BEFORE ALL FIELD PARAMETERS REACHED STABILIZATION

THE PH QUESTION

THE NATURAL CONDITIONS AT THE LANDFILL DO NOT SUPPORT PH READINGS IN GROUND WATER

ABOVE 70 AT THE SITE

NUMBEROF WELLS AT THE SITE MANY OF THEM NOWABANDONED AND SEALED HAD PH

READINGS ABOVE 70 AS HIGH AS 1241
BENNETT WILLIAMS RECOMMENDEDTHAT THE PH ISSUE BE INVESTIGATED IN THE 1999

REPORT TO USEPA
THE PH ISSUE WAS NEVER FULLY ADDRESSED

THERE ARE THREE PROBABLE CAUSES OF THE HIGH PH READINGS IN SOME WELLS

ONE REASON FAULTY PH METER DOES NOT APPEAR TO EXPLAIN THE RESULTS

THE HIGH PH READINGS ARE CAUSED EITHER BY GROUT CONTAMINATION OF THE WELL OR BY

NATURALLY HIGH PH WASTE MATERIALS IN THE LANDFILL

WASTE MATERIALS IN THE LANDFILL WITH HIGH PH VALUES HAVE BEEN DOCUMENTED

THE WELLS WITH THE HIGHEST PH VALUES HAVE EITHER BEEN ABANDONED OR REMOVED

FROM ACTIVE MONITORING STATUS

WITH THESE WELLS NO LONGER MONITORED IT IS DIFFICULT NOWTO DETERMINE WHETHER THE

HIGH PH VALUES ARE CAUSED BY DEFECTS IN THE WELL INSTALLATIONS OR BY MIGRATION OF

LEACHATE FROM THE HIGH PH WASTES

BECAUSE NUMBEROF METALS FOUND AT THE SITE ARE MOBILE IN HIGH PH CONDITIONS IT

IS IMPORTANT TO UNDERSTAND THE GEOCHEMISTRY OF THE WATER IN ORDER TO UNDERSTAND

CONTAMINANT MIGRATION TO ADEQUATELY MONITOR THE SITE

ABANDONED WELLS

IT WAS POSTULATED IN SITE REPORTS THAT MANY OF THE WELLS AT THE SITE WERE NOT

MONITORING THE UPPERMOST CONTINUOUS AQUIFER AND SHOULD BE REMOVED FROM THE

MONITORING NETWORK

DURING SUMMER 2004 33 OF THESE WELLS WERE ABANDONED AND GROUTED FIVE MORE

WERE PLACED IN CONTINGENCY STATUS THREE WERE PLACED IN SENTINEL WELL STATUS

THESE WELLS ARE ALSO NO LONGER SAMPLED

SITE REPORTS CLAIMED THAT 35 OF ALL THE WELLS AT THE SITE WERE CLEAN ONE OF THE

REASONS FOR ABANDONING SOME MONITORING WELLS WAS THIS CLEAN DESIGNATION
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WHEN THE CLEAN STATUS WAS CAREFULLY REVIEWED AS PART OF THIS WORK EFFORT IT WAS

DETERMINED THAT ONLY 10 OF THESE 35 WELLS WERE LEAN

REPORTS POSTULATED THAT THE UPPERMOST AQUIFER SYSTEM UNDER THE LANDFILL WAS NOT

MOUNDEDBUT INSTEAD WAS FLAT THE FACTUAL INFORMATION KNOWN ABOUT THE

LANDFILL DOES NOT SUPPORT THIS CONCLUSION

TO ACCURATELY MONITOR THE JEL SITE NUMBER OF WELLS NEED TO BE REPLACED ANDOR

REACTIVATED

THE 2003 CROSS SECTIONS

SEVERAL BORINGS ON TWO OF THE CROSS SECTIONS ARE PLACED INTO GEOLOGIC STRATIGRAPHIC

UNITS THAT DO NOT AGREE WITH THE DESCRIPTIONS ON THE LOGS THESE SHOULD HAVE BEEN

CORRECTED OR FOOTNOTED ON THE DRAWINGS TO EXPLAIN THE DISCREPANCIES

THIS CONCLUDESOUR REVIEW IF YOU HAVE ANY QUESTIONS ANDOR NEED FURTHER

CLARIFICATION PLEASE DO NOT HESITATE TO CONTACT US

BENNETT WILLIAMS
ENVIRONMENTAL CONSULTANTS INC

JYILIE WEATHERINGTONRICE PHD CPG CSS
SCIENTIST

TH

LINDA ALLER CPG
PRINCIPAL GEOLOGIST

JWRLKA
ATTACHMENTS

1PROJECTSO5 14122105 EXISTING CONDITIONS REPORT
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as a result of private well pumping

prior to public water system installation
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UNIONTOWN IEL TABLE STATUS AF WELLS AFTER JUNE 2004

ELI ID PH METAK AIPHS PCII BE PCYI VOC NOTESHI CHANGE PARAMETER YEAR DETECT MCL YEAR DETECT MCL YEAR PARAMETER YEARABOVE MCL CIL ABOVE MOL

MW S0A EPO0 DA EHY SINCR 19V NO DA OO TH WDLMW 02 AE4 91 S0O ROPORT OL C9OO IC PH RRO RIOO 19979O DSCGOPPELORD DOC MAY MAOTHMW ARSER 9HMP HO ORTC CIO 10 YOO MCL FO LOAD MA 1997LOADMW 949 096 AON SOAP ROPOD PALMS CLOA 10 VOAM MGLS FOR AROONIC SOPI 1999 AND THALLIOM MARCH 1997 HAS PHVALOOS AHOSO 90 1997LOAD 0OCTHALLIORN MAMCMW 711 622 069 ARSONIC AOP90 12O90 AC SHARP REPOD STOLES COMPLOLED IN CARLISLE MUCK MCLS FOR MA 1997 SEPLERNNER 1999 NODAUG 0EC MORCH CADMIUN MARCH 1997MNROHRERYLLIONL 0ECCADMIUM LEC 0EC AUPMARCH

LEAD AUQ9D T2EC AUP92DEC MARCP9SMW 645 072 ARSENIC AUP9D CEC CEM91 SHARP ROPED SLATES COMPLETED CADISLE MUCK EXCEEDS MCL FOR ARSENIC MARCH 1997MAY AUG MA

CADMIUM DECMW 692 599 103 AMENLC DEC MARCO SOARP ROPED SLATES CUMPLELED IN CARTSLE MUCK EXCEEDS MCLS FOR ARSENIC DECEMBER 2000 THALLIUM DECEMBER2000 AND JUNE 2001LEAD AUG AUP92 MARCO

69 616 062 ARSENIC 9EN 0EC SHARP REPORT STALES COMPLETED PORTLY IN WASTE AND CARLISLE MUCLO EXCEEDS MCLS BR AMENE DECEMBER 2000 ANDJUNE 2001CADMIUM DEC

LEAD 0EC DEC

MW NONE CADMIUM MAY92 MORCO

LOSE AUQ MARCH

MW 699 649 05 ARSENIC DE90 MAY AUG SHARP ROPED CLAIMS COMPLETED IN CARLISLE MUCK NO MCL SINCE 1992LEAD DEC MAY J9MW RR CLEAN X10 EXCESSIVE HI HAND PHI RANGE IN IHIS WELL NESTMW 904 092 ARSENIC MAY SHORP REPORT CLAIMS CLEAN 10 YEAM NO MCI VIELALION SINCE 1992 P11 RANGE 9005 OBOVE 90CADMIUM DECLEAD DEC

SHARP ROPED CLAIMS CLEAN 10 YEARS NE VIELALIENS EL MCLS REPEDED PH RLITUEMW 765 075 CHROMIUM DEC MA AUG 692 IL 995 NO SHARP REPORT CLAIMS CLOAN 10 YEARS EXCEENS MCIS FOR ALPHA IN 2000MORCO 92

LEAD DE9I

MW 12S NONE ARSENIC DEC AUG92 RENSENE DEC91 MAY SHARP REPORT CLAIMS VERY HMH DOTECLION LIMILS AS REOSON FOR ABANDONMENT EXCECOS MCIS ICR 9ENZENE IN AUGUSTMALCH92 92 AUG96 1999DECLEAD DECMW12 699 954 025 DENSENE MAY92 MARCH SHARP REPORL CIA WELL IS BROKEN EXCEEDS MCLS BR IN MARCH 1997
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UNIONTAWN IEL TABLE STATUS OF WELLS AFTER JUNE 2004

WELL ID PH OGE ME IS RADIOACTIVITY AIPH PCIHL RADIOACTIVITY BETA PCII VOC NOHI CHANGE PARAMETER YEAR AL DETECT MCL YEAR DETECT MCL YEAR PARAMETER YEARABOVE MCL JCIL ABOVE MCLMW NE 16 LE MCY RCPORT IA IIR WC WITH NDFA VERY HIGH DC LIMHR BDOHMDC MA SEPT 92 DCC EXCEEDS MCLS AUGUST 19913 IN 1997 DCC 2000 MN 2001 MEY 2003 SCPT200194 MAWH MC CA0MIUM IN MCRCH 1997 TH DCC 2000 ALPHA IN TWO OON0O 2000 HOM IN IWO TOUNDN IN 2000

ILLATIUM AUG92 TH17 607ETORYLILUOL 10091 AUG92CADRNIUUTCHMRNLUM 10091 MAY92 AUG92LEAD 1OO93 MAY92 AUG92SOPT94THATHUNMW14L 130613 OO 6013 579 ETAN MAY92 SHARP REPO0 OLAIRNA WIW IA HROKNN EXCEEDS MGLS FOR T3ONXANO IN SAPI 19913 AN IN 2000MWISS 743 10913 OAF ARSENIC AUG92 1247 12 MARCH97 SHARP HEPORT CL SINGLE CASED WELL W13H LANDHLL AND ARY HIGN DEFECTION HRN4A MCLS FOR NITRIFE MARCHDICHLOROELHANE 1997 THALLIUM DECEMBER 2000 AND L3ARLCERLO MARCH 1997

ETARIURRM SEPI 94 BANEANE DEC91 MAY

92 AUG92DEC92 MARCH
97LEAD AUG92 01512 DUC91DICHLORNELHENE

NIL RITE MARCH97 ELNYIHENEENE DEC91 AUG

92 DAO92THALLIUM SLYRENE DEC91TOLUENE DEC91THOHLOROLHENE DEC91MW15L 7747 LS 069 ARSENIC MARCH97 12 MARCH97 SHARP REPORT CLAIMS AINGLE CASED WELL WILBLN LANDFILL EXCEEDS MOLA BR HOLH ARSENIC AND LEAD MARCH 1997DROBLAROETHANE

EARL MARCH97MWLETI 0135 IFLA 13131 YES SHARP REPORT CLAIMS AINGLE CASED WOLL WILBIN LANDFILL END CLEAN 12 YEARS EXCEEDS MDL LURAIPHA IN 2000 HAVE

HIGH READING OVER 130472 3S5 INMWFLS 704601 114 ARSENIC MARCH93 SEPT94 MARCH 1092 6457 MP ETEN AUG92 DCC SHARP REPURL CI ARNGLE CASED WELL WITHIN LANDFILL EXCEEDS MCI IN AMEENIC MARCH 1997 DEC 2000 MARCH 200197 92 MARCH93 MAY2001 SEPT 2001 IHALHULN DEC 2000 ALPHA 2000 2001

ETARIUM AUG92 DEC92 24ET 66513ETERYLLIUM DEC92CADMIUM AUG92CHROMMUM DEO92

LEAD DEC92 SEPT94THALLIUM

MW 7D 7136 1323 163 ANTIMONY DEC92 2713 SHARP REPORT CLAIMS SINGLE CASED WELL WILRNN LANDFILL EXCEEDS MDL FOR ARSENIC MOICH 1997 RELALIVELY HIGHRANGO FOR PITARSENRO MARCH97 321

MW19S 7431 6135 06 ARSENIC DEC91 339 SHARP REPORL CLEANS CLEAN FLT1YEARS EXCEEDED ABLER MAY 1992ETERYRLMURA DEC92EARL DEC91MW20L 793 31 062 ARSENRO MARCH91 YES SHARP REPORT CLAIMS CLEAN SLO YEARS EXCEEDS MDL BR ARSERLIC SEPL 19913LEAD MARCH93

MW20D 764697 067 THALLIUM MERCFR97 20 SHARP REPORL CLAIMS CLEAN RIO YEARS EXOCEOS MDL FOR THALIRUM MARCH 19972FKR1 2TMW23 361 LEAD MAY92 ES SHE CLAIMACLEA 10 EARS EXTREMELY TRIGH CR10 IANTIC LEBI URREXTRIAMNEDMW23D 766661 300 40 SHARP RE CLCAAIO TIO MDL EXCEEDANCES NOTED
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UNIONTOWN TEL TABLE STATUS OF WELLS AFTER JUNE 2004

WELL ID P11 RANGE FE IS RADINA ALPHA PC RADIOACTIVITY BE PCII VOC NOTESCHANGE PARAMETER YEAR DETECT MCL YEAR DETECT MCL YEAR PARAMETER YEARABOVE MCL PCIFL ABOVE MCLMW24 7XTH I4 I31 AEM RE SHARP RN YE EXCEEDS MCLS MARCH 1997 SRPT 1998 DE 2090ARR MA
FXBE OEC82CHRORNK

733 683 96 S0 3C 19 YR MCL THRORN 1997 2900CHRNRNIUM MARCH97LEADMW261 823703 CADMIUM 966 SHAM REPUOCLAIMA CLEAU NO FXCCCDU MCA CADMIUM MARCHI997 IPHA 2000 2901722 497MW273 726 693 M0MCR DEC92 SHARP REPOO CNIRNA NO YEA XCE00S MCLA ARAAMC SEPT 1998 CH 9APT 1999 LAAD MARCH 1997SEPL 1998 RHALLIUM SAPI 1998ARAENIC JROAHUM DEC92 MARCH93OERYUIUM MAY92 AUG92 DEC92CADMMM AUG92 DEC92C6MMIUM MAY92 AUG 92COPPER DEC92

LEAD MAY92 MARCH97

MERCURY AUG92 SEPR92THALLIUM

MW 279 744 70 024 AREERLIC SOMP FLEPORL CLAIRRRA CLEAU 10 YEARA EXCEEDA MOLE ARAER4 SEPT 1998CADMIUM MARCH97

LEADMW28D 749 009 09 CADMIUM MARCH93 MARCH97 SHERP REPORT CLAIMA CLEAC 70CM 93CEEDA MOLE CAUMIUM AML TEAD MARUN 1997LEAD MARCO93 MARCH97

MW91D 779 797 072 CADMIUM DEC99 MAY92 AUG92 656 629 SHARP REPORT CLAIMA CTEAU 14 YEARS EXCEEDS MCI TUR CADMIUM MARCH 1997 EXCEEDS ALPHA 2900DEC92 MARCH93 MARCH

LEAD DEC91 MAY92 AUG93MW07D 799 714 086 BARIUM DEC90 SHARP REPORT CLAIMS CLEAN 10 YEARS NO METALSP OR RADLELO LUALA EXCEEDED IN 11101 TIMEMW09L I6 898 CHRORMUM DEC92 SHARP REPORT CLAIMS CLEAR 10 YEARS NO METALS OR RADLOLOGLCALS EXCEEDED IN THAT TIME EXCESSIVE HIGTL PH AND PTAVARIATION IN THIS WELL NESTSTLARP REPORT CLAIMS CLEAN LOYEARS EXCEEDS MCI BR ARSENIC SEPT1998 EXCEAS HIGH PH AND PH VARIATIORLS IN

THIS WELL HOST

IEMW21L 712672 CHROMIUM 661 STLARP REPORT CLAIMS CLEARI N0 EXCEEDS MOL CHROMIUM SEPT 1998

MW0LS 784 616 106 ARSENIC MARCH97 SHARP REPORI CLAIMS CLEAN 19 YRS¾ EXCEEDS MOLE TOR ARSENIC LEAD MORCH 1997LEAD MARCH97

261 ARSENIC AUG92 SHARP REPORT CLAIRRLA SINGLE DETECTION OL TOLUENE AT 13 PPB IN 12R99 DID NUT SCREEN MR 90CC 50 CANNOT CONFIRMEXCEEDS MCLS TON CHROMIUM SEPT 1999 CAD MARCH 1997 EXCE RII PH AND P11 VARIATION IN THIS WELL NOELCHROMIUM SEPT94 IELEAD DEC91 MAY92 MARCH97

MW 21S 076 ARSENIC MARCTT93 SEPT94 1824 SHARP REPORT CLAIMS COHLARNINIATED STMALLOW SENTINEL WELL EXCEEDS MCI BR THALLIUM DUNE 2001 NUT SCREENED TONVOCSN 169TTMALLIURRR

RAGE UT



UNIONTOWN TEL TABLE STATUS OF WELLS AFTER JUNE 2Q04

WELL ID PH RANGE TALS RADIOACTIVITY AIPH PCII RADIOACTIVITY 8ETA PCII VOCS NOTESL1I CHANGE PARAMETER YEAR DETECT MCL YEAR DETECT MCI YEAR PARAMETER YEARABOVE MCI CIL 50 PCII ABOVE MCL

MW 209 CEDEMWCAI 6TH HE CLAMS CLEAN EARS NO NNZSD EXCEMWHII 791 615 113 ARSENIC MARC SHARP REPCN CLAMS GLEAN 10 YEAS EXCEEDS MOL IRS NITRITE MARCH 1997ERYLLINM MARCH93NITRHC MARCHHIMW10L 745 712 036 CA0MAAN MARCH97 SRRSRP FLEPT CLAIMS ACLEAN 10 YEARS EXCESOS MOLTER GADMLNM MARCH 199TLEAD 0CCHIMWILI 725 SAS 051 STLARP HEPERT SLATES ACURRERD ANAL DETECI CENLAMRNANRS REVIEWED EREY META P1I AMD PESSIBIR RAELELEGRCALS EELVOCS SO CANNOT CENHRRNMWLII 754 516 TOE ARSENIC MAY92 ARA9H2 SHARP REPORLELAIMS ACLEAN 10 YEARS EXCEEDS MCAS BR CADMIRRM MARCLR 1997 SEPT 1995 CHROMIUM TER SEPT1995 LEAD TUR MARCH 1997 SELENIUM BR MARCO 1997 AND THALLRURN LOW MARCH 1997SANUM MARCHH3CADMIUM QECHO MAY92 AU992MARCHHI A1CHROMIUM
TOARL MAY92 AUHH MARCOHI

SELEMLIUMN MARCHHITHAILMUMMWTIN NEW WELL SHARP REPORT CLAIMS THIS WELL RE TO REPLACE MWISI EATLICH RS AROKEN TOE CHEMISTRY DATA FOR IHE NEW WELL REPORTED IN

THE CAMDEN REPOSITORY APRIL 2H 2003 SHOWS SMQNITICANL DECREASE IN HENXENE LEVELS BROM BHE PREVIOUS MONHORIN9WELL SHARP REPORT CLAIMS THIS WELL IS TO REPLACE MWIAI WHIC1R IS HRO THE CHEMISTRY DALE BR TILE NEW WELL REPONED IN

THE CANRON REPOSITORY APRIL 23 20031 SHOWS SIQRLITICARRL DECREASE RE HEMRZERLE LEVELS TROER IHE PREVIOUS MONLTORLNWELL
TO HE INSLALLED OUTSIDE THE LARLOBILL PERIMETER IN NEW LOCATIOLL SO HISTORIC REEDIN SOT MWISI WILL NOR TRANSFERMWLIN NEW WELL TO HE ROSMAILED OUTSIDE THE LANRIHIL PERIMETER IMR NEW LOCADON SO HRSTORIC REAOIRLGS OT MWLIS CD WILL RIOT TRANSFERMW15S 637 AMRTMMORRY DEC92 L55 SHARP REPORT CLARRNSCLEAN 10 YEARS EXCEEDS MOLS AR5ERLM MARCH L9HI LEAD MOROLL IHHI SEPT1995 AMMOTHALLIUM DEC 200CARSERRIC MAYHI SEPL94 MARCH

HIBERYLLIUM MAY92 DEC92CADRRRIUM AUG92CTRROMIUM MAY92 AUG92 MARCN93SEPTHALEAD ISECHI MAY92 AUG92MARCH93 MARCH94MARCHHI 11TLIAILRU RIM IA LIMW15R THI 6170 113 CHROMIUM SEPT94 UE SHARP REPORL CLAIMS CLEAN 10 YEARS EXCEEDS MCLS CHRORRRIURRR SEPT 1995 IOALLIURMR HEC 2000LEAD MAYHITHALLIUMMWIDS 539716 ARSENIC MAYHI 13 YES SHARP REFRORI CLAIRRLS CLEARM L0 YEARS EXCEEDS MOL HE 000LEAD MAYHIMWI 7AH 530 ESS CADMLUMMM MARCH97 1543 KAY SHARP REPORT CLAMRMMS CLEAR RIO YEARS EXCEEDS MOLS CAR MU AD INCH IHHI RELALIVELY IMIGH VARIALIORM OT PH

LEAD MAMCTLH7MW23S 5955 II ARSERRIC DEC91 MAYHI DECHI 33 2016 SHARP REPOMIN CLAIMS AL BRARTIALLY WITHIRR IHE CARRISLE MUCLMA EXCOEDS MCLC LEINRD MARCRR 1997 ALPHA 2000MARCH93 I00T AND PH READINGS ADOME 50 AND HIGH PH RANGERERYLLIURRL AUG92 DECHI 1296 LAR 2035CADMLURML AUG92 535 1559 TMMALEAD DECHI MAY92 MARCTR93MARCH97MW24L 710 IT 15 052 CRMROMRURML SEPR94 SLMARP REPORT CLAINLRM ACLEAN TILT YEARS EXCEEDS MOLS CLRROMRURRR SPET 1995 AND LEAD MARCH IHSILEAD MARCTMHI

TMMGE OL



UNIONTOWN IEL TABLE STATUE OF WEOS AFTER JUNE 2004

WEL ID P1 NGE MET FTADIOACTIVITY ALPHA PCI RADIEACTIVITY BETA POILL VOC NOTESCHENGE PARAMETER YE Z36061 DETECT MCL YERN DETECT MCL YEAR PAREMETER YEARABOVE MCL PCIIL IO PCII ABO MCIMW 0A4 MAY PRCPO CK EX MGLS 992NCCADRN AUQCHRNMK MQMW 729 O7 LEAD MA EE MOL LEAD 997MW AF SHARP REP TD EF VOC MUR 99R EXUEEDE MCL AREE DCC 2000 CHRCM

SEPT 1998 ET VOGCH AUNE META AND VOC NTO CEMEE SCM DATE 0E DEVE IMCEE FC AN EAD AT HE ATM THE DATA ENTOEC STEP AT 2001 AND THE DATA HAS NOT BEEC THWUGH QA

LATE PH DATA COMES TMM THE RENNETT W8 1999 MPOD LAME AND SCM THE LOW SOW SAMPT SUEDE 1MM SHARP ASSOCIATES TO THE 2000 AND 2001 SAMPSNG EVENTS YELLOW HOXCO P11 MNPES TTAVS PTI HIGH CT MO

TO T1 MANGE HOSED PH RANGES HAVE OL 00 HIGHER RICE HOSED CHANGE COLCMN CHCW PH VADAFON CL HELWEEN 01 AND 15 GREEN ONSED CHANGE COLCMN CTTOW PH VANATION OT 1S1 AND CHEVE

THE RADLOACLIVITY MTORMALMN COMES FROM TOULE 1W RADTCACTMTY REPODS FOR 2000 AND 2001 THE SHDETS WERE SCPPLROD 0Y CTTRIS RORETLO WE DO NCT HAVE THE ORIGINAL REPORTS ALTHOOGH DR ANN CHNSLY REGNESLED THEM

ON MORE THAN ONE OCCASION ICR HER BIOLOGICAL ENGINEERING COCRSE AT THE 01110 SLATE ONREERSITY THE TENE SHARP REPT REFERS TO THE RNTORMATION ON MULE INVENTORY OF LET MONITORING WELLS AND REORIMRNENDALIONSIRTEIR DISPOSART TAKEN FROM DECCMENT WRTH THE RELORENCE 2101RRTTFTAHLE DATE CRRLRRTCWN OCT ASSCNTED TO HE OCLORE THE JERTE 2104 DATE WHEN THE AHANDONED WELLS WERE SEALED

PAGE OT



TABLE

PH VARIATIONS IN MONITORING WELLS

MONITORIN WELL MARCH 1997 SEPTEMBER 1998 CHANGE

MWIS 648 754 106
MWLI 706 779 073
MWID 75 779 029
MW2D 993 805 188
MW3S 655 NA

MW31 747 675 072
MW3D 78 803 023
MW4S 69 622 068
MW5S 645 71 065
MW6S 64 64 SAME

MW7S 645 616 029

MW71 791 729

MW7D 799 728

MW9S 649 699 05
MW91 935 757 178
MW9D 468

085

06
357
03
446

MW121 BAILED NA 722

NA 69

689 673 016
648 628 02
704 694 01
743 703 04
743 NA
65 808 158

674 601 073
623

637
678

MW181 BAILED NA
687

26



TABLE CONTINUED

PH VARIATIONS IN MONITORING WELLS

MONITORIN WELL MARCH 1997 SEPTEMBER 1998 CHANGE

MW20S 736 716 02
MW201 731 739 008
MW20D 764 724 04
MW21S 662 738 076
MW211 722 772 05
MW221 768 749 019
MW23S 68 708 028
MW231 1013 76 253
MW23D 696 765 069
MW24S 674 705 03
MW24S BAILED NLA 738

MW241 696 709 013
MW25S 737 748 011

715 733 018
729 734 005
703 731 028
725 721 004

MW27SBAILED NA 729
746 693 057
744 735 009
729 723 006
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