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NOTES TO REVIEWERS

ALL FINAL DATA AND DISCUSSION IS INCLUDED IN THIS TECH MEMO WITH THE

EXCEPTION OF EXTERNAL GAMMA EXPOSURE RESULTS AND THE MAXIMALLY EXPOSED
INDIVIDUAL DISCUSSION THE REVISED TABLES AND TEXT WILL BE PROVIDED TO YOU
BEFORE YOU ARE ASKED TO SIGN OFF ON COMMENT RESOLUTION

WE HAVE NEGOTIATED WITH FSRD TO MAKE THE TECH MEMOPREPARATION

PROCESS MORE COSTEFFECTIVE AND EFFICIENT DURING YOUR REVIEW PLEASE

ADHERE TO THE FOLLOWING GUIDELINES TO HELP US ACHIEVE THESE OBJECTIVES

TO SIMPLIFY REPORT GENERATION DOE HAS CONCURRED THAT THE ESTM
ORGANIZATIONAL FORMAT WILL BE THE SAME AS THAT WHICH HAS BEEN USED

THE PAST TWO YEARS PLEASE REFRAIN FROM MAKING COMMENTS ON REPORT

ORGANIZATION OR FORMAT

THE REVIEW BOARD FOR THIS DOCUMENT IS STREAMLINED TO MAKE THE

REVIEW PROCESS MORE EFFICIENT AND TECH MEMOBUDGETING AND

PLANNING REFLECTS THIS DECISION PLEASE CONTACT ME IMMEDIATELY IF

YOU BELIEVE ANOTHER DISCIPLINE SHOULD ALSO REVIEW THE DOCUMENT

THE CHARGE NUMBER FOR THIS TASK IS 1450 L700158L030 WEHAVE BUDGETED
HOURS FOR EACH OF YOU FOR THOROUGHREVIEW OF THIS DOCUMENT PLEASE LET ME

KNOW IF YOU THINK IT WILL TAKE SUBSTANTIALLY LONGER THAN THAT

YOUR CONTRIBUTIONS TO THIS DOCUMENT ARE MUCH APPRECIATED FEEL FREE TO

CONTACT ME AT 604 10 IF YOU HAVE ANY QUESTIONS
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FUSRAP TECHNICAL MEMORANDUM

TO JASON DARBY ENVIRONMENTAL SCIENTIST FSRD

FROM JAMES MCCAGUE PROJECT ENGINEERING MANAGER FUSRAP

SUBJECT ENVIRONMENTAL SURVEILLANCE RESULTS FOR 1996 FOR THE NIAGARA FALLS STORAGE SITE

IBY E5TEANLCAD

PROJECT ENGINEER PROJECT MANAGER

SUMMAIIY

THIS MEMORANDUM PRESENTS AND INTERPRETS ANALYTICAL RESULTS AND MEASUREMENTS OBTAINED AS PART OF

THE 1996 ENVIRONMENTAL SURVEILLANCE PROGRAM FOR THE NIAGARA FALLS STORAGE SITE NFSS UNDER THE

FORMERLY UTILIZED SITES REMEDIAL ACTION PROGRAM FUSRAP THE DISCUSSION PROVIDES

COMPARATIVE ANALYSIS OF LOCAL BACKGROUND CONDITIONS AND APPLICABLE REGULATORY CRITERIA TO RESULTS

REPORTED FOR EXTERNAL GAMMARADIATION AND FOR SAMPLES FROM THE MEDIA INVESTIGATED AIR SURFACE

WATER STREAMBED SEDIMENT AND GROUND RESULTS FROM THE 1996 SURVEILLANCE PROGRAM AT

NFSS INDICATE THAT APPLICABLE US DEPARTMENT OF ENERGY DOE GUIDELINES WERE NOT EXCEEDED FOR

ANY MEASURED PARAMETER OR FOR ANY DOSE CALCULATED FOR POTENTIALLY EXPOSED MEMBERS OF THE GENERAL

PUBLIC

10 INTRODUCTION

NFSS IS LOCATED IN THE TOWNOF LEWISTON IN NORTHWEST NEW YORK STATE NORTHEAST OF NIAGARA FALLS

AND SOUTH OF LAKE ONTARIO FIGURE PRESENTLY THE 77 HA SITE INCLUDES ONE FORMER PROCESS

BUILDING 401 TWOOFFICE BUILDINGS SMALL EQUIPMENT SHED AND HA WASTE CONTAINMENT

STRUCTURE WCS THE PROPERTY IS ENTIRELY FENCED AND PUBLIC ACCESS IS RESTRICTED

LAND USE IN THE REGION IS PREDOMINANTLY RURAL HOWEVERTHE SITE IS BORDERED BY CHEMICAL WASTE

DISPOSAL FACILITY CHEMWASTE MANAGEMENT CHEMICAL SERVICES INC ON THE NORTH SOLID WASTE

DISPOSAL FACILITY MODERNDISPOSAL INC ON THE EAST AND SOUTH AND NIAGARA MOHAWKPOWER

CORPORATION RIGHTOFWAY ON THE WEST THE NEAREST RESIDENTIAL AREAS ARE APPROXIMATELY 11 KM

SOUTHWEST OF THE SITE THE RESIDENCES ARE PRIMARILY SINGLEFAMILY DWELLINGS

BEGINNING IN 1944 NFSS WAS USED AS STORAGE FACILITY FOR LOWLEVEL RADIOACTIVE RESIDUES AND

WASTES THE RESIDUES AND WASTES ARE THE PROCESS BYPRODUCTS OF URANIUM EXTRACTION FROM

PITCHBLENDE URANIUM ORE THE RESIDUES ORIGINATED AT SITES OTHER THAN NFSS AND WERE TRANSFERRED

THERE FOR STORAGE THE RESIDUES WERE STORED IN BUILDINGS AND ONSITE PITS AND SURFACE PILES FROM

1953 TO 1959 AND 1965TO 1971 BUILDING 401 WAS USED AS BORONLO ISOTOPE SEPARATION PLANT
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FROM 1971 TO PRESENT ACTIVITIES AT NFSS HAVE BEEN CONFINED TO RESIDUE AND WASTE STORAGE AND

REMEDIATION ALL ONSITE AND OFFSITE AREAS OF RESIDUAL RADIOACTIVITY ABOVE CURRENT DOE GUIDELINES

WERE REMEDIATED BETWEEN 1955 AND 1992 MATERIALS GENERATED DURING REMEDIAL ACTIONS

APPROXIMATELY 195000M ARE ENCAPSULATED WITHIN THE WCS SPECIFICALLY DESIGNED TO PROVIDE

LONGTERM STORAGE OF THE MATERIAL DURING 1996 REMEDIAL ACTIVITIES INCLUDED THE PARTIAL

DECONTAMINATION OF BUILDING 401 AND THE DELINEATION OF CONTAMINATION IN ONE OFFICE BUILDING

BNI 1996A APPENDIX CONTAINS SUMMARY OF 1996 REMEDIAL ACTIVITIES NONROUTINE

ENVIRONMENTAL MONITORING AND THE RESULTS AND CONCLUSIONS FOR THESE ACTIVITIES

11 MONITORED CONSTITUENTS

THE KEY ELEMENTS OF THE 1996 ENVIRONMENTAL SURVEILLANCE PROGRAM AT NESS WERE AS FOLLOWS

MEASUREMENT OF EXTERNAL GAMMARADIATION

MEASUREMENT OF RADON GAS CONCENTRATIONS IN AIR COMBINED CONTRIBUTIONS FROM

RADON220 AND RADON222

MONITORING OF RADON222 FLUX RATE OF RADON222 EMISSION FROM THE STORAGE PILES

SAMPLING AND ANALYSIS OF SURFACE WATER FOR TOTAL URANIUM THORIUM232 AND

RADIUM226 HEREAFTER REFERRED TO COLLECTIVELY AS RADIOACTIVE CONSTITUENTS

SAMPLING AND ANAL OF STREAMBED SEDIMENTS FOR RADIOACTIVE CONSTITUENTS

SAMPLING AND ANALYSIS OF GROUNDWATER FOR RADIOACTIVE CONSTITUENTS METALS AND WATER

QUALITY PARAMETERS

12 UNIT CONVERSIONS

THE FOLLOWING TABLES PROVIDE THE UNITS OF MEASUREMENT AND APPROPRIATE ABBREVIATIONS USED IN THIS

DOCUMENT CONVENTIONAL UNITS FOR RADIOACTIVIT ARE USED IN THIS DOCUMENT BECAUSE THE APPLICABLE

REGULATORY GUIDELINES ARE GENERALLY PROVIDED IN THESE TERMS SYST INTERNATIONALE SI UNITS OF

MEASUREMENT ARE USED IN THE DISCUSSION OF ALL OTHER PARAMETERS UNIT CONVERSIONS WILL BE PROVIDED IN THE

TEXT ONLY FOR WATER LE INFORMATION

UNITS OF MEASUREMENTAND CONVERSION FACTORS RADIOACTIVITY

PARAMETER CONVENTIONAL UNITS SI UNI CONVERM FACTOR

DOSE MILLIREM MREM MIFLISIEVERT MSV MREM 001 MSV

ACTI PICOCWIE PCI BECQUEREL PCI 0037 BQ
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UNITS OF MEASUREMENT AND CONVERSION FACTORS MASS LENGTH AREA AND VOLUME

PARAMETER SI UNITS ENGLISH UNITS CONVERMON FACTOR

MASS GRAMG OUNCCOZ LGO035OZ

KILOGRAMKG POUNDOB 1KG22046IB

LENGTH NTIMETER CM INCH IN CM 0394 IN

METER IN FOOT FT IN 3281 FT

KILOMETER KIN MILE MI KM 0621 MI

AREA HECTARE HA ACRE HA 247 ACRES

VOLUME MILLILITER ML FLUID OUNCE FI OZ ML 00338 FI OZ

LITERL GALLONGAL 1L0264GA1

CUBIC METER IN CUBIC YARD YD IN 1307 YD

20 REGULATORY GUIDELINES

THE PRIMARY REGULATORY GUIDELINES THAT AFFECT ACTIVITIES AT FUSRAP SITES ARE FOUND IN DOE ORDERS

FEDERAL STATUTES AND FEDERAL REGULATIONS AS IDENTIFIED IN THE FUSRAP STANDARDSREQUIREMENTS

IDENTIFICATION DOCUMENT SRID DOE 1996 AND STATE AND LOCAL REGULATIONS SRID REQUIREMENTS ARE

GENERALLY APPLICABLE TO ALL SITES WHILE THE APPLICABILITY OF OTHER REGULATIONS VARIES FROM SITE TO SITE

REGULATORY CRITERIA THAT WERE USED TO EVALUATE THE RESULTS OF THE 1996 ENVIRONMENTAL SURVEILLANCE

PROGRAM AT NESS ARE SUMMARIZED BELOW CATEGORIZED BY APPLICABLE MEDIUM AND PARAMETER

EXTERNAL GAMMA RADIATION AND AIR RADON GAS AND AIRBORNE PARTICULATES

APPLICABLE REGULATORY CRITERIA FOR EVALUATING THE CALCULATED MAXIMUM DOSES FROM EXTERNAL GAMMA

RADIATION AND INHALATION OF RADIOACTIVE PARTICULATES AND THE MEASURED CONCENTRATIONS OF RADON GAS

ARE AS FOLLOWS

DOE ORDER 54005

DOSE LIMITS FOR MEMBERS OF THE PUBLIC ARE PRESENTED IN THIS DOE ORDER THE PRIMARY DOSE

LIMIT IS EXPRESSED AS AN EFFECTIVE DOSE EQUIVALENT THE LIMIT OF 100 INREM EFFECTIVE DOSE

EQUIVALENT ABOVE BACKGROUND IN YEAR FROM ALL SOURCES IS SPECIFIED IN THIS ORDER EXTERNAL

GAMMA RADIATION DOSE AND THE CALCULATED DOSES FROM AIRBORNE PARTICULATE RELEASES ARE

INCLUDED IN THE CALCULATION OF THE EFFECTIVE DOSE EQUIVALENT TOTAL DOE LIMITS FOR RADON

CONCENTRATIONS IN AIR ARE ALSO PRESENTED IN THIS ORDER THE LIMITS FOR RADON220 AND

RADON222 CONCENTRATIONS IN AIR ARE BOTH 30 PCIFL ABOVE BACKGROUND CONCENTRATIONS IF

BOTH ISOTOPES ARE PRESENT THE SUM OF THE RATIOS OF THE CONCENTRATION OF EACH ISOTOPE TO THE

ALLOWABLE LIMIT MUST BE LESS THAN ONE BASED ON THE RADIOACTIVE CONSTITUENTS IN THE WASTES

CONTAINED IN THE WCS IT IS UNLIKELY THAT RADON220 WOULD BE EMITTED FROM THE WCS IT IS

HOWEVER POSSIBLE THAT RADON222 WOULD BE EMITTED
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CLEAN AIR ACT

SECTION 112 OF THE CLEAN AIR ACT AUTHORIZED THE ENVIRONMENTAL PROTECTION AGENCY EPA
TO PROMULGATE THE NATIONAL EMISSION STANDARDS FOR HAZARDOUS AIR POLLUTANTS NESHAPS
WHICH IS APPLICABLE AT NFSS COMPLIANCE WITH SUBPART FOR NONRADONRADIOACTIVE

CONSTITUENTS IS VERIFIED BY APPLYING THE EPAAPPROVED CAP8SPC MODEL EPA 1992A

COMPLIANCE WITH SUBPART IS VERIFIED BY ANNUAL MONITORING OF THE PILES FOR RADON222

FLUX

SUMMARY OF RADIOLOGICAL STANDARDS AND GUIDELINES

EXTERNAL GAMMA RADIATION AND AIR

FEDERAL STANDARD

RADIOACTIVE PARAMETER DOE ORDER 54005 OR GUIDELINE

RADON222 FLUX 20 PCIIM

RADON222 30 PCIL PCIL

RADIONUCLIDE EMISSIONS 10 MREMAR 10 MREMLYR

AIRBORNE PARTICULATES AND RADIOACTIVE GASES

EXCLUDING RADON220 AND RADON222

EFFECTIVE DOSE EQUIVALENT 100 MREMYR

TOTAL CONTRIBUTION FROM ALL SOURCES

GUIDELINES PROVIDED IN THE DOE ORDER ORE ABOVE BACKGROUND CONCENTRATIONSOREXPOSURE RAIES

FEDERAL EPA SIANDARD FROM40 CER PART 61

EPA ACTION LEVEL FOR RADON CONCENRRAIJON IN HOMES REFERENCE EPA 400R9011

CONTRIBUTING SOURCES AT NF CONSIST OF EXTERNAL GANIIIIA RADIATION EXPOSURE RADIONUCLIDE EMISSIONS LISTED ABOVE AND INGESTED

RADIONUCLIDES IN WATER AND SOITSEDIMENT LISTED IN THE FOLLOWING TABLE

NOEXISTING STANDARD

SEDIMENT SURFACE WATER AND GROUNDWATER RADIOACTIVE PARAMETERS

APPLICABLE REGULATORY CRITERIA FOR EVALUATING THE MEASURED CONCENTRATIONS OF RADIONUCLIDES IN

SEDIMENT SURFACE WATER AND GROUNDWATER AT NFSS ARE AS FOLLOWS

DOE ORDER 54005

THE ENVIRONMENTAL SURVEILLANCE PROGRAM DOES NOT INCLUDE ANALYSIS OF ONSITE SOILS HOWEVER

BECAUSE THERE ARE NO STANDARDS FOR SEDIMENT THE RESIDUAL SOIL CLEANUP CRITERIA SPECIFIED IN

DOE ORDER 54005 ARE USED TO PROVIDE BASIS FOR EVALUATION OF THE ANALYTICAL RESULTS IN

SEDIMENT THE SOIL GUIDELINES ARE HEALTHBASED VALUES THAT ARE ESTABLISHED BASED ON FUTURE

USE SCENARIOS SUCH AS FARMING AND GRAZING LIVESTOCK

DOE ORDER 54005 STATES THAT THE GUIDELINE FOR RESIDUAL CONCENTRATIONS OF RADIUM226 AND

THORIUM232 IN SOIL IS PCILG ABOVE BACKGROUND BASED ON AN AVERAGE OF THE FIRST 15 CM OF

SOIL BELOW THE SURFACE THE NFSS PROPOSED SITESPECIFIC DOE SOIL CLEANUP CRITERION FOR

TOTAL URANIUM IS 90 PCILG ABOVE BACKGROUND FOR MIXTURES OF RADIONUCLIDES THE ORDER

PRESCRIBES THAT THE DATA BE EVALUATED BY THE SUMOFTHERATIOS BY THIS METHOD THE
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ABOVEBACKGROUND CONCENTRATION OF EACH OF THE RADIOISOTOPES IS DIVIDED BY THE RESPECTIVE

CRITERION AND THE RATIOS ARE SUMMED IF THE RESULT IS GREATER THAN THE MIXTURE OF

RADIONUCLIDES FAILS THE SUMOFTHERATIOS TEST AND IS CONSIDERED TO EXCEED THE SOIL GUIDELINES

DOE DERIVED CONCENTRATION GUIDES DCGS FOR WATER WHICH ARE ALSO PRESENTED IN THIS

ORDER ARE USED TO EVALUATE ANALYTICAL DATA FOR SURFACE WATER AND GROUNDWATER AT NFSS

AND ARE CALLED OUT IN THE APPROPRIATE DATA TABLES WITHIN THIS REPORT THE DCG FOR EACH

RADIONUCLIDE REPRESENTS THE CONCENTRATION THAT WOULD RESULT IN DOSE OF 100 MREMDURING

YEAR CONSERVATIVELY CALCULATED FOR CONTINUOUS EXPOSURE CONDITIONS

SUMMARY OF RADIOLOGICAL STANDARDS AND GUIDELINES WATER AND SEDIMENT

RADIOACTIVE PARAMETER DOE DCG DOE SOIL CLEANUP

FOR WATER CRITERION CD

TOTAL URANIUM 600 PCIIL 90 PCIG

THORIUM232 50 PCIL PCIG

RADIUM226 100 PCIL PCIG

DOEDERVCONCGUIDE DOE ORDER 54005

SUJACE WAFER ANDGROUNDWATER NONDRINKING WATER VALUES REPRESENT CONCENTRANONS ABOVE BACKGROUND

ABOVE BACKGROUND CONCENTRANON IN OI OVERAGED OVER THE IOPMOSF 15CM OF SOIL

THERE ARE NO STANDARDS FOR SEDIMENT THEREORE THE DOE RESIDUAL RADTUM AND THORTUMAND PROPOSEDSITESPECIFIC

URANIUMI SOIL CLEANUP CRITERIA ARE USED TO PROVIDE BASIS FOR EVALUATION AANALYTICAL RESULTSOR SEDIMENT IA MIXTURE

0THE RADIONUCLIDES IS PRESENT THEN THE SUM0THE RATIOS 0THE CONCENTRATION 0EACH ISOTOPE TO THE ALLOWABLE LIMIT

MUST BE LESS THAN ONE

THIS GUIDELINE APPLIES FOR TOTAL URANIUM IN NATURAL ISOTOPIC ABUNDANCE

GROUNDWATER CHEMICAL PARAMETERS

ALTHOUGH THE GROUNDX AT NFSS DOES NOT PROVIDE PUBLIC DRINKING WATER SUPPLY STATE AND

FEDERAL STANDARDS FOR DRINKING WATER ARE USED IN THIS DOCUMENT AS DETAILED BELOW TO PROVIDE

CONSERVATIVE BASIS FOR COMPARISON OF CHEMICAL ANALYTICAL RESULTS

SDWA

SDWA IS THE PRIMARY FEDERAL REGULATION APPLICABLE TO THE OPERATION OF PUBLIC WATER

SYSTEM AND THE DEVELOPMENT OF DRINKING WATER QUALITY STANDARDS EPA DRINKING WATER

REGULATIONS AND HEALTH ADVISORIES EPA 1996 THESE REGULATIONS FOUND IN 40 CODE OF

FEDERAL REGULATIONS CFR PART 141 SET MAXIMUM PERMISSIBLE LEVELS OF ORGANIC

INORGANIC AND MICROBIAL CONTAMINANTS IN DRINKING WATER BY SPECIFYING THE MAXIMUM

CONTAMINANT LEVEL MCL FOR EACH IN SOME CASES SECONDARY MAXIMUM CONTAMINANT

LEVELS SMCLS WHICH ARE NOT FEDERALLY ENFORCEABLE 40 CFR 1431 ARE PROVIDED AS

GUIDELINES FOR THE STATES

NEWYORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION NYSDEC WATER QUALITY

CRITERIA FOR GROUNDWATER
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NYSDEC HAS ADOPTED THE FEDERAL SDWA STANDARDS INTO ITS OWN REGULATIONS IN

TITLE NEWYORK CODES RULES AND REGULATIONS NYCRR PARTS 700705 WATER

QUALITY REGULATIONS FOR SURFACE AND GROUNDWATERNYSDEC 1996 IN ADDITION

NYSDEC HAS INDEPENDENTLY ESTABLISHED STANDARDS FOR SOME CONSTITUENTS

THE STATE OF NEWYORK CATEGORIZES GROUNDWATER RESOURCES BY GROUNDWATER QUALITY AND USE

IN ORDER TO APPLY ESTABLISHED STANDARDS AT NFSS BECAUSE OF UNIFORMLY POOR GROUNDWATER

QUALITY AND AVAILABILITY IN THE GENERAL REGION THE SHALLOW GROUNDWATER RESOURCES ARE OF

LITTLE CONSEQUENCE REGIONAL STUDIES AND STUDIES CONDUCTED NEAR THE SITE LA SALA 1968

WEHRAN 1977 ACRES AMERICAN 1981 CONCLUDE THAT GROUNDWATER QUALITY IS POOR IN THE

VICINITY OF THE SITE BECAUSE OF HIGH MINERALIZATION ADDITIONALLY LOCAL STUDIES

WEHRAN 1977 AND ACRES AMERICAN 1981 INDICATE THAT THE PERMEABILITIES OF THE SHALLOW

GROUNDSYSTEMS ARE SUFFICIENTLY LO THAT IT IS NOT PRACTICAL TO OBTAIN GROUNDWATER FROM

THESE SYSTEMS FOR WATER SUPPLY ONSITE PERMEABILITY TESTING AT NFSS CONFIRMS THE LOW

PERMEABILITIES

WELL SURVE CONDUCTED IN 1988 AND 1995 IDENTIFIED EIGHT PRIVATE WELLS WITHIN 48KM
RADIUS OF THE SITE THESE VELIS FURTHER CONFIRM THE IMPRACTICABILITY OF USING THE SHALLOW

GROUNDWATER SYSTEM FOR OBTAINING WATER IN APPRECIABLE QUANTITIES OF THE EIGHT WELLS

IDENTIFIED DURING THE SURVEY ONLY ONE 12 KM NORTH OF THE SITE IS DOWNGRADIENT OF THE SITE

NONE OF THE WELLS IDENTIFIED IN THE WELL SURVEY IS REPORTEDLY USED FOR DRINKING WATER SUPPLY

MOST ARE USED FOR IRRIGATION DOE 1994 IN LIGHT OF THESE FINDINGS THE NYSDEC

CLASS GA WATER SUPPLY GROUNDWATER STANDARDS REPRESENT CONSERVATIVE BASIS FOR

COMPARING ANALYTICAL RESULTS BECAUSE THE GROUNDWATER AT NFSS DOES NOT MEET THE CRITERIA

FOR CLASS GA GROUNDWATER

HOWEVER TO ESTABLISH BASIS FOR COMPARISON OF ANALYTICAL RESULTS CLASS GA

GROUNDWATERWATER QUALITY STANDARDS FOR SOME CONSTITUENTS WERE OBTAINED FROM THE

ABOVEREFERENCED NYSDEC DOCUMENT

NYSDEC TECHNICAL AND ADMINISTRATIVE GUIDANCE MEMORANDUMJANUARY 24 1994

THIS TECHNICAL AND ADMINISTRATIVE GUIDANCE MEMORANDUMTAGM SPECIFICALLY

ADDRESSES SOIL CLEANUP OBJECTIVES NYSDEC 1994 HOWEVER SINCE THE METHOD FOR

DETERMINING THESE OBJECTIVES IS PARTLY BASED ON PROTECTION OF THE GROUNDWATER GROUNDWATER

STANDARDS FOR SOME CONSTITUENTS WERE INCLUDED IN THIS TAGM THESE STANDARDS HAVE BEEN

USED TO ESTABLISH ADDITIONAL CLASS GA RELATED CONSERVATIVE CASE STATE WATER QUALITY

STANDARDS FOR COMPARISON OF ANALYTICAL RESULTS
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30 SAMPLING LOCATIONS AND RATIONALE

RADIOACTIVE MATERIALS THAT EXCEED GUIDELINES AT NFSS ARE STORED IN THE WCS EXPOSURE OF

MEMBERS OF THE PUBLIC TO RADIOACTIVITY AT NFSS IS UNLIKELY DUE TO SITE ACCESS RESTRICTIONS EG
FENCES AND ENGINEERING CONTROLS HOWEVER POTENTIAL PATHWAYS INCLUDE DIRECT EXPOSURE TO EXTERNAL

GAMMA RADIATION INHALATION OF AIR CONTAINING RADON OR RADIOACTIVELY CONTAMINATED PARTICULATES AND

CONTACT WITH OR INGESTION OF CONTAMINATED SURFACE WATER STREARNBED SEDIMENTS OR GROUNDWATER

THE ENVIRONMENTAL SURVEILLANCE PROGRAM AT NFSS HAS BEEN DEVELOPED TO PROVIDE SURVEILLANCE OF

THESE EXPOSURE ROUTES THROUGH PERIODIC SAMPLING AND ANALYSIS FOR RADIOACTIVE AND CHEMICAL

CONSTITUENTS FIGURES AND PRESENT THE ENVIRONMENTAL SURVEILLANCE PROGRAM AT NFSS AND INDICATE

SAMPLING LOCATIONS AND MEDIA TABLE SUMMARIZES THE ENVIRONMENTAL SURVEILLANCE PROGRAM AT

NFSS FOR EXTERNAL GAMMARADIATION RADON222RADON220 SURFACE WATER SEDIMENT AND

GROUNDWATER

EXTERNAL GAMMA RADIATION MONITORING AND RADON GAS MEASUREMENT OCCUR AT FENCELINE LOCATIONS

SURROUNDING NFSS AND THE WCS TO ASSESS THE POTENTIAL EXPOSURES TO THE PUBLIC AND SITE WORKERS

FIGURE MEASUREMENT OF RADON222 FLUX IS PERIODICALLY CONDUCTED AT DISCRETE GRID INTERSECTIONS

ON THE WCS FIGURE

GROUND MONITORING HA BEEN SELECTED TO ASSESS BACKGROUND DOWNGRADIENT AND SOURCE

AREA NEAR THE WCSGROUNDWATER QUALITY CONDITIONS IN THE UPPER GROUNDWATER SYSTEM FIGURE

THE UPPER GROUNDWATER SYSTEM WOULD PROVIDE THE EARLIEST INDICATION IN THE UNLIKELY EVENT OF

BREACH OF THE WCS THE LOWER GROUNDWATER IS NOT MONITORED BECAUSE PAST ANALYTICAL

RESULTS FROM THE UPPER GRDUNDWATER SYSTEM HAVE NOT INDICATED MIGRATION OF RADIOACTIVE MATERIAL

FROM THE WCS GROUNDWATER MONITORING INCLUDES ANALYSIS FOR RADIOACTIVE CONSTITUENTS WATER

QUALITY PARAMETERS AND MCTAH

SURFACE WATER AND STREAMBED SEDIMENT SAMPLING IS CONDUCTED ALONG THE DRAINAGE DITCH SYSTEM TO

ASSESS UPSTREAM ONSITE AND DOWNSTREAM CONCENTRATIONS OF RADIOACTIVE CONSTITUENTS FIGURE

SURFACE WATER AND SEDIMENT SAMPLING LOCATIONS VERE SELECTED TO ASSESS THE MIGRATION OF

CONSTITUENTS IN THESE MEDIA SHOULD ANY BE APPARENT SURFACE WATER AND STREAMBED SEDIMENT

SAMPLES ARE ANALYZED FOR RADIOACTIVE CONSTITUENTS

40 SURVEILLANCE METHODOLOGY

UNDER THE NESS ENVIRONMENTAL SURVEILLANCE PROGRAM STANDARD ANALYTICAL METHODS APPROVED AND

PUBLISHED BY EPA AND THE AMERICAN SOCIETY FOR TESTING AND MATERIALS ASTM ARE USED FOR CHEMICAL

IE ALL NONRADIOLOGICAL ANALYSES THE LABORATORIES CONDUCTING THE RADIOLOGICAL ANALYSES ADHERE TO

EPAAPPROVED METHODS AND TO PROCEDURES DEVELOPED BY THE ENVIRONMENTAL MEASUREMENTS LABORATORY
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EML AND ASTM DETAILED LISTING OF THE SPECIFIC PROCEDURES AND THE DATA QUALITY OBJECTIVES FOR THE

SURVEILLANCE PROGRAM IS PROVIDED IN THE FUSRAP ENVIRONMENTAL SURVEILLANCE PLAN BNI 1996A

AU 1996 ENVIRONMENTAL SURVEILLANCE ACTIVITIES AT NFSS WERE CONDUCTED IN ACCORDANCE WITH THE

ENVIRONMENTAL SURVEILLANCE PLAN BNI 1996A AND THE INSTNICTION GUIDES IGS LISTED IN THE FOLLOWING

TABLE THE IGS ARE BASED ON GUIDELINES PROVIDED IN RCRA GROUND WATERMONITORING DRAFT TECHNICAL

GUIDANCE EPA 1992B TEST METHODS FOR EVALUATING SOLID WASTE PHYSICALCHEMICAL METHODS

SW846 EPA 1992C ANDA COMPENDIUM OFSUPERI FIELD OPERATIONS METHODS EPA 1987

FUSRAP INSTRUCTION GUIDES USED FOR ENVIRONMENTAL SURVEILLANCE ACTIVITIES

DOCUMENTNUMBER DOCUMENT TITLE

191IG007 GROUNDLEVEL AND METEOROLOGICAL MEASUREMENTS BNI 1996B

191IGOL DECONTAMINATION OF FIELD SAN EQUIPMENT AT FUSRAP SITES BNL 1996C

191IG028 SURFACE WATER AND SEDIMENT SAMPLING ACTIVITIES BNI 1993A

191 IG029 RADONTHORONAND TETLD EXCHANGE BNI 993B

191IG033 GROUNDWATER SAMPLING ACTIVITIES BNI 1996D

50 ANALYTICAL DATA AND INTERPRETATION OF RESULTS

THIS SECTION PRESENTS THE DATA AND INTERPRETATION OF RESULTS FOR THE ENVIRONMENTAL SURVEILLANCE PROGRAM AT

NFSS DATA FOR 1996 ARE PRESENTED IN TABLES THROUGH 11

NOTE THAT IN DATA TABLES CONTAINING ANAHSES FOR RADIOACTIVE CONSTITUENTS SOME RESULTS MAY BE

EXPRESSED AS NEGATIVE NUMBERS THIS PHENOMENONOCCURS IF THE AVERAGE BACKGROUND ACTIVITY OF THE

LABORATO COUNTING INSTRUMENT EXCEEDS THE MEASURED SAMPLE ACTIVITY IN SUCH CASES WHEN THIS

INSTRUMENT BACKGROUND ACTIVITY IS SUBTRACTED FROM THE SAMPLE ACTIVITY NEGATIVE NUMBER RESULTS

FOR THE PURPOSES OF INTERPRETATION ALL VALUES BELOW THE BASELINE MINIMUM DETECTABLE ACTIVITY

MDA ARE INTERPRETED AS HAVING AN UNKNOWNVALUE BETWEEN ZERO AND THE MDA SUCH VALUE WILL

BE REFERRED TO AS NONDETECT IN THE TEXT DISCUSSION

FOR DIRECT COMPARISON OF ANALYTICAL RESULTS TO THE DOE DCGS AVERAGE BACKGROUND RADIOACTIVITY IN

SURFACE WATER SEDIMENT AND GROUNDWATER IS SUBTRACTED FROM THE 1996 RESULTS THE REPORTED RESULTS

AND THE BACKGROUND CORRECTED RESULTS ARE BOTH PROVIDED IN THE DATA TABLES BUT FOR SIMPLICITY

DISCUSSIONS IN THE TEXT PRESENT ONLY THE ACTUAL ANALYTICAL RESULTS BACKGROUNDNOT SUBTRACTED

BECAUSE NONE OF THE MEASURED CONCENTRATIONS IS NEAR THE DCG ALL FIGURES DISPLAYING RESULTS

PRESENT ACTUAL ANALYTICAL DATA
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AVERAGE HISTORICAL BACKGROUND CONCENTRATION FOR EACH SAMPLED ANALYTE IS DETERMINED FROM

BACKGROUND SAMPLING RESULTS FROM 1992 TO 1996 UNLESS OTHERWISE NOTED SUBTRACTING THE

CALCULATED AVERAGE BACKGROUND FROM THE SAMPLING RESULTS FOR 1996 THEN GIVES AN ESTIMATE OF THE

ABOVEBACKGROUND CONCENTRATION OF THE MEASURED CONSTITUENT AT EACH LOCATION WHENBACKGROUND

IS SUBTRACTED FROM THE SAMPLING RESULT IT IS POSSIBLE THAT NEGATIVE NUMBER WILL BE OBTAINED MUCH

THE SAME AS NEGATIVE VALUE MAY BE OBTAINED WHENTHE LABORATORY SUBTRACTS INSTRUMENT

BACKGROUND FROM SAMPLE MEASUREMENT NEGATIVE NUMBER WILL BE CONSIDERED INDISTINGUISHABLE

FROM BACKGROUND

THE MOST PRECISE ANALYTICAL METHOD FOR ANALYSIS OF TOTAL URANIUM YIELDS RESULTS IN IGFL AND GG FOR

WATER AND SEDIMENT SAMPLES RESPECTIVELY TO ALLOW DIRECT COMPARISON OF RESULTS TO THE DCGS AND

SOIL GUIDELINES THE DATA MUST BE CONVERTED TO PCIL AND PCILG AS APPROPRIATE THE SPECIFIC

ACTIVITY FOR TOTAL URANIUM IN ITS NATURAL ISOTOPIC ABUNDANCE URANIUM THAT IS NEITHER DEPLETED NOR

ENRICHED IS 0677 PCIPG ENI 1995A WHICH IS USED AS THE CONVERSION FACTOR TO CONVERT THE DATA

TO PCIIL OR PCIG AS APPROPRIATE ONLY THE CONVERTED DATA ARE PROVIDED IN THE TABLES AND TEXT OF

THIS DOCUMENT

51 EXTERNAL GAMMARADIATION

EXTERNAL GAMMARADIATION DOSE RATES ARE MEASURED USING TISSUEEQUIVALENT THERMOLUMINESCENT DOSIMETERS

TETLDS IN PLACE AT NFSS CONTINUOUSLY THROUGHOUT THE YEAR EACH TETLD MEASURES CUMULATIVE

DOSE WHICH WHENDI BY THE PERIOD OF EXPOSURE ONE YEAR YIELDS THE EXTERNAL GAMMARADIATION

DOSE RATE AT THAT LOCATION TETLD RESULTS FOR EXTERNAL GAMMARADIATION DOSE RATE IN 1996 BOTH RAW

DATA AND DATA CORRECTED FOR SHELTERABSORPTION AND BACKGROUNDARE SUMMARIZED IN TABLE

TETLD SURVEILLANCE LOCATIONS ARE SHO IN FIGURES

ALL 1996 EXTEMAL GAMMARADIATION RESULTS AT NESS WERE INDISTINGUISHABLE FROM BACKGROUND BASED ON

THESE DATA THE DOSE RATE FROM DIRECT GAMMA EXPOSURE AT NESS IS ESSENTIALLY MREMVR ABOVE

BACKGROUND THIS VALUE IS WELL COMPLIANCE WITH THE DOE AUIDELINE OF 100 MREMVR ABOVE

BACKGROUND

52 RADON GAS

BASED ON THE RADIOACTIVE CONSTITUENTS IN THE WASTES CONTAINED IN THE WCS IT IS UNLIKELY THAT

RADON220 BE EMITTED FROM THE WCS HOWEVER IT IS POSSIBLE THAT RADON222 WOULD BE

EMITTED AIR SURVEILLANCE IS CONDUCTED TO DETERMINE THE CONCENTRATION OF RADON GAS AT NFSS USING

RADTRACK DETECTORS THAT ARE DESIGNED TO MEASURE ALPHA PARTICLE EMISSIONS FROM BOTH ISOTOPES

OF RADON RADON220 AND RADON222 AND TO COLLECT PASSIVE INTEGRATED DATA THROUGHOUT THE PERIOD

OF EXPOSURE BECAUSE RADON220 IS NOT CONTAMINANT OF CONCERN AT NFSS ALL CONCENTRATIONS ARE

ASSUMED TO BE RADON222 RESULTS OF SEMIANNUAL MONITORING IN 1996 ARE PRESENTED IN TABLE THE

CORRESPONDING SURVEILLANCE LOCATIONS ARE SHOWNIN FIGURE
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CONSISTENT WITH RESULTS FOR 1995 BNI 1996E THE MAJORITY OF THE RADON222 RESULTS FROM THE 1996

ENVIRONMENTAL SURVEILLANCE PROGRAM ARE AT OR BELOW THE DETECTION LIMIT 020 PCIIL ALL 1996

CONCENTRATIONS ARE BELOW THE DOE LIMIT OF 30 PCIIL FOR RADON222 ONE APPARENT ANOMALY

190 PCIL WAS MEASURED AT LOCATION DURING THE LAST SIX MONTHS OF 1996 AT THE NORTH END OF THE

SITE ON THE FENCELINE JUST EAST OF CAMPBELL STREET THE RADON222 CONCENTRATION AT THIS LOCATION

DURING THE FIRST SIX MONTHS OF 1996 AND THROUGHOUT 1995 BNI 1996E WAS LESS THAN THE DETECTION

LIMIT NO SITE DISTURBANCES OCCURRED IN THE VICINITY OF THIS MONITORING LOCATION

53 RADON222 FLUX

MEASUREMENT OF RADON222 FLUX PROVIDES AN INDICATION OF THE RATE OF RADON222 EMISSION FROM

SURFACE RADON222 FLUX IS MEASURED VITH ACTIVATED CHARCOAL CANISTERS PLACED AT 15IN INTERVALS

ACROSS THE SURFACE OF THE WCS FOR 24HR EXPOSURE PERIOD MEASUREMENTS FOR 1996 ARE PRESENTED

IN TABLE MEASUREMENT LOCATIONS ARE SHOWNIN FIGURE MEASURED RESULTS FOR 1996 RANGED FROM

NONDETECT TO 026 PCIM AS IN PREVIOUS YEARS BNI 1996E THESE RESULTS ARE WELL BELOW THE

20 PCIM STANDARD SPECIFIED IN 40 CFR PART 61 SUBPART AND STRONGLY DEMONSTRATE THE

EFFECTIVENESS OF THE CONTAINMENT CELL DESIGN AND CONSTRUCTION IN MITIGATING RADON222 MIGRATION

54 AIRBORNE PARTICULATE DOSE

TO DETERMINE THE DOSE FROM AIRBORNE PARTICULATES AIRBORNE PARTICULATE RELEASE RATES ARE CALCULATED USING

HISTORICAL DATA FOR SITE SOIL CONTAMINATION AND LIMITED RESERVOIR SURFACE VMD EROSION MODEL

EPA 1985 AIRBORNE PARTICULATE RELEASE RATES ARE THEN ENTERED INTO THE CAP88PC COMPUTER MODEL

EPA 1992A TO PERFORM TWO CALCULATIONS THE FIRST CALCULATION ESTIMATES THE RESULTANT HYPOTHETICAL

DOSES FROM AIRBORNE PARTICULATES TO INDIVIDUALS AT THE DISTANCES TO THE NEAREST RESIDENCE 1100

SOUTHWEST OF THE SITE AND TO THE NEAREST COMMERCIALINDUSTRIAL 510 EAST OF THE SITE MEASURED

FROM CENTRAL LOCATION ONSITE DOSES ARE THEN CORRECTED FOR THE OCCUPANCY OF THE NEAREST

RESIDENCE 24 HOURDAY AND THE NEAREST COMMERCIALINDUSTRIAL FACILITY 40 HOURWEEKFOR 50 WEEKSYEAR

THE HIGHER OF THESE HYPOTHETICAL DOSES THEN BECOMES THE HYPOTHETICAL AIRBORNE PARTICULATE DOSE TO THE

MAXIMALLY EXPOSED INDIVIDUAL FOR THE SITE THE SECOND CALCULATION ESTIMATES THE HYPOTHETICAL AIRBORNE

PARTICULATE COLLECTIVE DOSE TO THE POPULATION WITHIN 80 KM OFTHE SITE THE SECONDCALCULATION ALSO USES

POPULATION FILE GENERATED FROM COUNTY POPULATION DENSITIES TO DETERMINE NUMBERS OF PEOPLE IN CIRCULAR

GRID SECTIONS FHNNING OUT TO 80 KM FROM THE CENTER OF THE SITE

THE FIRST OF THE CALCULATIONS INDICATES THAT THE 1996 HYPOTHETICAL AIRBORNE PARTICULATE DOSE TO THE

MAXIMALLY EXPOSED INDIVIDUAL AN OCCUPANT AT THE NEAREST RESIDENCE 1100 SOUTHWEST OF THE SITE WAS

ESSENTIALLY ZERO 0000000005 MREMVR OR 10 MREMYR THIS VALUE IS WELL BELOW THE

10 MREMLYR STANDARD SPECIFIED IN 40 CFR PART 61 SUBPART THE SECOND CALCULATION INDICATES

THAT THE HYPOTHETICAL AIRBORNE PARTICULATE COLLECTIVE DOSE TO THE POPULATION VITHIN 80 KM OF THE SITE

WAS 10 PERSONREMYR EQUIVALENT TO 000000005 PERSONMREMYR
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55 SURFACE WATER AND SEDIMENT

IN 1996 ANNUAL SURFACE WATER AND SEDIMENT SAMPLES WERE COLLECTED AT FIVE LOCATIONS SWSDOO9

AND SWSDO21 AT THE UPSTREAM FENCELINE SWSDO1O AND 5W5D022 ONSITE ALONG THE CENTRAL

DRAINAGE DITCH AND SWSDOI DOWNSTREAM ALONG THE CENTRAL DRAINAGE DITCH SURFACE WATER AND

SEDIMENT SAMPLING LOCATION SWSDOO9 WAS SELECTED AS BACKGROUND LOCATION BECAUSE IT IS AT THE

UPSTREAM BOUNDARY OF THE SOUTH 31 DRAINAGE DITCH DRAINAGE WHICH EVENTUALLY JOINS THE CENTRAL

DRAINAGE DITCH SURFACE WATER AND SEDIMENT SAMPLING SWSDO2 WAS SELECTED BECAUSE IT IS LOCATED

UPSTREAM ALONG THE NFSS FENCELINE WHERE THE CENTRAL DRAINAGE DITCH FIRST ENTERS THE PROPERTY

SAMPLING LOCATIONS ARE PRESENTED IN FIGURE

SURFACE WATER AND SEDIMENT SAMPLES WERE ANALYZED FOR RADIUM226 THORIUM232 AND TOTAL

URANIUM THE 1996 ENVIRONMENTAL SURVEILLANCE ANALYTICAL RESULTS FOR SURFACE WATER AND SEDIMENT

SAMPLES ARE PRESENTED IN TABLES AND RESPECTIVELY ANALYTICAL RESULTS FOR SURFACE WATER IN 1996

ARE COMPARED TO THE DOE DCGS FOR RADIUNI226 THORIUM232 AND TOTAL URANIUM BECAUSE THERE

ARE NO ESTABLISHED STANDARDS FOR SEDIMENTS THC RESIDUAL SOIL CLEANUP CRITERION OF PCIG IS USED TO

PROVIDE BASIS FOR COMPARISON OF RADIUM226 AND THORIUM232 ANALYTICAL RESULTS THE NFSS

DOE SITESPECIFIC SOIL CLEANUP CRITERION OF 90 PCIG IS USED AS BASIS FOR COMPARISON OF TOTAL

URANIUM ANALYTICAL RESULTS

BACKGROUND CONCENTRATIONS WERE DETERMINED BY AVERAGING HISTORICAL ANALYTICAL RESULTS FOR THE

APPROPRIATE CONSTITUENTS AT SURFACE WATERSEDIMENT SAMPLING LOCATIONS SWSDOO9 AND SWSDO2

FOR TOTAL URANIUM AND RADIUM226 BACKGROUND CONCENTRATIONS INCLUDE DATA FROM 1992 THROUGH

1996 FOR SURFACE AND SEDIMENT SINCE THORIUM232 ANALYSIS FIRST BEGAN IN 1995 FOR SEDIMENT

AND 1996 FOR SURFACE BACKGROUND CONCENTRATIONS FOR THORIUM232 IN SEDIMENT WERE

DETERMINED FROM 1995 ANDLOR 1996 ANALYTICAL RESULTS AS APPLICABLE

SURFACE WATER

IN 1996 AS IN PRE YEARS BNI 1996E SURFACE WATER ANALYTICAL RESULTS WERE CONSISTENTLY LESS

THAN THE DOE DCGS AND WERE GENERALLY INDISTINGUISHABLE FROM THE HISTORICAL BACKGROUND

UPSTREAM CONCENTRATIONS MEASURED RESULTS BACKGROUNDNOT SUBTRACTED ARE DISCUSSED BELOW

THE 1996 ANALYTICAL RESULTS FOR RADIUM226 CONCENTRATIONS ONSITE RANGING FROM NONDETECT TO

108 PCIIL ARE CONSISTENT WITH HISTORICAL RESULTS AND ARE INDISTINGUISHABLE FROM BACKGROUND

THE AVERAGE HISTORICAL BACKGROUND CONCENTRATION FOR RADIUM226 IS 065 PCIIL AND 1996

BACKGROUND RANGED FROM 019 TO 181 PCIL THE RADIUM226 DOE DCG IS 100 PCIL

IN 1996 THORIUM232 WAS DETECTED ONLY AT SWSDO22 AT TRACE CONCENTRATION OF 049 PCIIL

VHICH IS STATISTICALL INDISTINGUISHABLE FROM BACKGROUND THE DOE DCG FOR THORIUM232 IS

5OPCIL
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THE 1996 ANALYTICAL RESULTS FOR TOTAL URANIUM IN ONSITE SURFACE WATER 703 TO 957 PCIL ARE

CONSISTENT WITH HISTORICAL RESULTS AND ARE INDISTINGUISHABLE FROM BACKGROUND BACKGROUND FOR

1996 RANGED FROM 347 TO 1533 PCIIL AND THE AVERAGE HISTORICAL BACKGROUND CONCENTRATION IS

734 PCIL THE DOE DCG FOR TOTAL URANIUM IS 600 PCIL

SEDIMENT

SEDIMENT CONCENTRATIONS OF RADIUM226 THORIUM232 AND TOTAL URANIUM WERE LESS THAN THE DOE

SOIL GUIDELINES AND WERE GENERALLY INDISTINGUISHABLE FROM UPSTREAM BACKGROUND CONDITIONS AT ALL

SAMPLED LOCATIONS RESULTS WERE LESS THAN THE DOE GUIDELINE FOR MIXTURES OF RADIONUCLIDES SUM OF

THE RATIOS MEASURED RESULTS ARE PRESENTED BELOW BACKGROUND NOT SUBTRACTED

THE 1996 ANALYTICAL RESULTS FOR RADIUNI226 ARE CONSISTENT HISTORICAL ANALYTICAL RESULTS

RADIUM226 RESULTS FROM UPSTREAM LOCATIONS SWSDOO9 AND SWSDO2 WERE 127 AND

163 PCILG RESPCCTI CLV COMPARING FAVORABLY WITH THE CALCULATED HISTORICAL BACKGROUND OF

156 PCIL THE 1996 RESULTS OF ANAL FOR RADIUM226 IN SAMPLES COLLECTED AT DOWNSTREAM

LOCATIONS SWSDOIO SWSDO1 AND SWSDO22 RANGED FROM 071 TO 192 PCILG ALL

RADIUM226 CONCENTRATIONS IN SEDIMENT WERE LESS THAN THE DOE SOIL CLEANUP CRITERION OF

PCIG ABOVE BACKGROUND

DOWNSTREAMTHORIUM232 RESULTS RANGED FROM 075 TO 111 PCILG AND UPSTREAM RESULTS FROM

SWSDOO9 AND SWSDO2I WERE 122 AND 160 PCIG RESPECTI ALL 1996 ANALYTICAL RESULTS

FOR THORIUM232 SAMPLES COMPARABLE TO THE HISTORICAL AVERAGE BACKGROUND CONCENTRATION

OF 133 PCIL THEREFORE NONE OF THE THORIUM232 CONCENTRATIONS IN SEDIMENT EXCEEDED THE

DOE SOIL CLEANUP CRITERION OF PCILG ABOVE BACKGROUND

THE 1996 ANALYTICAL RESULTS FOR TOTAL URANIUM AT UPSTREAM SAMPLING LOCATIONS SWSDOO9 AND

SWSDO21 WERE 260 AND 214 PCIG RESPECTIVELY COMPARING FAVORABLX WITH THE HISTORICAL

UPSTREAM AVERAGE OF 332 PCILG THE 1996 ANALYTICAL RESULTS FOR TOTAL URANIUM AT DOWNSTREAM

SAMPLING LOCATIONS SWSDOIO SWSDO1 AND SWSDO22 RANGED FROM 139 TO 225 PCIG

CONSISTENT WITH HISTORICAL ANALYTICAL RESULTS AND COMPARABLE TO UPSTREAM RESULTS THE

DOEESTABLISHED SITESPECIFIC STANDARD FOR TOTAL URANIUM IS 90 PCIG ABOVE BACKGROUNDTHE

HISTORICAL AND 1996 ANALYTICAL RESULTS ARE BELOW THIS STANDARD

56 GROUNDWATER
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THE LOCATIONS OF ENVIRONMENTAL SURVEILLANCE GROUNDWATERMONITORING WELLS AT NFSS ARE SHOWN IN

FIGURE BACKGROUND INFORMATION DESCRIPTIONS OF ACTIVITIES PERFORMED UNDER THE GROUNDWATER

SURVEILLANCE PROGRAMAND SURVEILLANCE RESULTS ARE DISCUSSED BELOW

561 GROUNDWATER FLOW SYSTEM

NATURAL SYSTEM

FOUR UNCONSOLIDATED UNITS AND ONE BEDROCK UNIT ARE READILY IDENTIFIED IN THE SUBSURFACE AT THE SITE

THE UPPERMOST UNIT IS COMPOSEDOF LOWPERMEABILITY SILTY CLAY TILL DISCONTINUOUS SAND LENSES

HAVE BEEN IDENTIFIED AND MAPPED WITHIN THIS CLAY TILL THE CLAY TILL IS UNDERLAIN BY VERY LOW

PERMEABILITY GLACIOLACUSTRINE CLAY THAT IS PRESENT AT VARYING THICKNESS ACROSS THE ENTIRE SITE THE

GLACIOLACUSTRINE CLAY IS UNDERLAIN BY SECOND GLACIOLACUSTRINE UNIT WHICH CONSISTS OF SAND AND

GRAVEL THIS UNIT EXHIBITS THE HIGHEST PERMEABILITY IDENTIFIED IN THE SHALLOW UNCONSOLIDATED

SUBSURFACE MATERIALS AT THE SITE THIS UNIT IS UNDERLAIN BY DENSE SILTY GLACIAL TILL THAT EXHIBITS

VERY LOW PERMEABILITY BENEATH THIS TILL IS THE SHALE BEDROCK

GROUNDWATER AT NFSS OCCURS IN BOTH THE UNCONSOLIDATED DEPOSITS AND THE SHALE BEDROCK IN THE

UNCONSOLIDATED DEPOSITS TWO DISTINCT GROUNDWATER SYSTEMS ARE PRESENT THE UPPER GROUNDWATER

SYSTEM WHICH OCCURS WITHIN THE UPPERMOST CLA UNIT AND THE LOWER GROUNDWATER SYSTEM WHICH

OCCURS WITHIN THE SAND AND GRAVEL UNIT THE UNDERLYING TILL UNIT AND THE WEATHERED PORTION OF THE

BEDROCK SHALE THE BEDROCK GROUNDWATER SYSTEM OCCURS THE UNWEATHERED PORTION OF THE

BEDROCK SHALE REGIONALLY GROUNDWATER IN BOTH THE UPPER AND LOWER GROUNDWATER SYSTEMS AND THE

BEDROCK SYSTEM FLOWS NORTHWESTWARDTOWARD LAKE ONTARIO

SURFACE DRAINAGE FROM THE SITE ORI ENTERED FOURMILE SIXMILE AND TWELVEMILE CREEKS WHICH

ALL FLO NORTH TO LAKE ONTARIO IN THE 940S SYSTEM OF DRAINAGE DITCHES WAS INSTALLED TO

DRAIN SURFACE WATER TO CENTRAL DRAINAGE DITCH THE LARGEST OF THESE DRAINAGE DITCHES THE CENTRAL

DRAINAGE DITCH SIGNIFICANTLY INFLUENCES GROUNDWATER FLOW IN THE UPPER GROUNDWATER SYSTEM NEAR THE

WCS AND DITCH

HISTORICAL ANALYTICAL RESULTS FROM GROUNDWATER WELLS COMPLETED IN THE LOWER GROUNDWATER SYSTEM

AND THE LOW CONCENTRATION LEVELS OF CONSTITUENTS MONITORED IN THE UPPER GROUNDWATER SYSTEM

INDICATE THAT ANNUAL MONITORING OF THE LOWER GROUNDWATER SYSTEM IS NOT PRESENTLY NECESSARY

BECAUSE THE MONITORING VELLS COMPLETED IN THE UPPER GROUNDWATER SYSTEM PROVIDE AN EFFECTIVE

EARLY WARNING NETWORK BY WHICH TO MONITOR THE PERFORMANCE OF THE WCS THE LOWER GROUNDWATER

SYSTEM IS NOT ROUTINELY MONITORED AS PART OF THE ENVIRONMENTAL SURVEILLANCE PROGRAM SPECIAL

GROUNDWATER STUDIES THAT ARE CONDUCTED PERIODICALLY AT NFSS TYPICALLY INCLUDE SAMPLING AND

ANALYSIS OF GROUNDWATER SAMPLES FROM THE LOWERGROUNDWATER SYSTEM THESE STUDIES HELP TO VERIFY

THE EFFECTIVENESS OF THE UPPER GROUNDWATER SYSTEM MONITORING WELL NETWORK FOR MONITORING WCS

PERFORMANCE
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BACKGROUND CONCENTRATIONS FOR THE UPPER GROUNDSYSTEM WERE DETERMINED BY AVERAGING 1992

THROUGH 1996 ANALYTICAL RESULTS FOR THE APPROPRIATE CONSTITUENTS AT THE BACKGROUND MONITORING WELL

BO2W2OS THIS WELL WAS SELECTED AS THE BACKGROUND WELL BECAUSE IT IS DISTANT AND IS NOT

DOWNGRADIENT FROM THE WCS

WATER LEVEL MEASUREMENTS

SIXTYTHREE GROUNDWATER MONITORING WELLS ARE USED TO MONITOR GROUNDWATER LEVELS IN BOTH THE UPPER

AND LOWER GROUNDWATER SYSTEMS WATER LEVEL MEASUREMENTS ARE OBTAINED USING AN ELECTRONIC DEPTH

TOWATER METER OF THESE WELLS 25 ARE SCREENED IN THE UPPER GROUNDSYSTEM THE SCREENED

INTERVALS FOR WELLS COMPLETED IN THE UPPER GROUNDWATER ZONE RANGE FROM 17 TO 84 55 TO

276 FI BELOW GROUND SURFACE THIRTYEIGHT OF THESE WELLS ARE SCREENED IN THE LOWER GROUNDWATER

THE SCREENED INTENALS FOR WELLS COMPLETED IN THE LO GROUNDZONE RANGE FROM 77

TO 140 252 TO 460 FI BELO GROUND SURFACE GROUNDWATER MONITORING WELLS ARE LOCATED

PRIMARILY ON THE PERIMETER OF THE WCS AND ALONG THE NORTHERN PROPERTY FENCELINE FIGURE

IN MOST MONITORING WELL PAIRS GROUNDELEVATIONS OF THE UPPER GROUNDWATER SYSTEM ARE GREATER

THAN THOSE OF THE LOWER GROUNDWATER ZONE INDICATING DOWNWARD VERTICAL HYDRAULIC GRADIENT IN

SOME MONITORING WELL PAIRS NEAR THE CENTRAL DRAINAGE DITCH GROUNDWATER ELEVATIONS OF THE UPPER

GROUNDWATER SYSTEM ARE LESS THAN THOSE OF THE LOWER GROUNDWATER SYSTEM INDICATING AN UPWARD

VERTICAL HYDRAULIC GRADIENT

IN THE UPPER GROUNDWATER SYSTEM THE DEPTH TO WATER RANGED FROM ABOUT 0030 TO 339 010 TO

1112 FI BELO GROUND SURFACE DURING THE YEAR WATER LEVEL FLUCTUATIONS IN THE UPPER GROUNDWATER

SYSTEM IN 1996 WERE ON THE ORDER OF 12 39 FI IN THE LOWER GROUNDWATER SYSTEM THE DEPTH TO

WATER RANGED FROM ABOUT 015 TO 427 048 TO 1401 FI BELOW GROUND SURFACE DURING THE YEAR

WATER LEVEL FLUCTUATIONS IN THE LOWER GROUNDWATER SYSTEM IN 1996 WERE ON THE ORDER OF 094

31 FI CURRENT AND HISTORICAL RESULTS INDICATE THAT THE UPPER GROUNDWATER SYSTEM RESPONDS MORE

RAPIDLY THAN THE LOWER GROUNDWATER SYSTEM TO SEASONAL FLUCTUATIONS IN GROUNDWATER RECHARGE AND

THE EFFECTS OF WATERING THE WCS TO MAINTAIN THE APPROPRIATE SOILMOISTURE CONTENT IN THE CAPPING

MATERIAL GROUNDWATER LEVEL FLUCTUATIONS IN THE LOWER GROUNDWATER SYSTEM OCCUR OVER

SIGNIFICANTLY LONGER PERIOD THAN IN THE UPPER GROUNDWATER SYSTEM INDICATING THAT THE

GLACIOLACUSTRINE CLAY AQUITARD SLOWS AND DAMPENS RECHARGE TO THE LOWERGROUNDWATER SYSTEM

FIGURES UPPER GROUNDWATER SYSTEM AND LOWER GROUNDWATER SYSTEM PRESENT PIEZOMETRIC

SURFACES AND GROUNDWATER FLOW DIRECTIONS REPRESENTATIVE OF HIGH CONDITION IN THE UPPER GROUNDWATER

SYSTEM FIGURES UPPER GROUNDSYSTEM AND LOWERGROUNDWATER SYSTEM PRESENT

PIEZOMETRIC SURFACES AND GROUNDWATER FLOW DIRECTIONS REPRESENTATIVE OF LOW CONDITION IN THE UPPER

GROUNDWATER SYSTEM

GROUNDWATER FLOW

GROUNDWATER OCCURS IN NEARSURFACE ALLU SEDIMENTS CONSISTING MOSTLY OF HORIZONTAL LAYERS OF
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UNCONSOLIDATED SAND SILT AND CLAY TWO GROUNDWATER SYSTEMS MONITORED AT THE SITE ARE ASSOCIATED

WITH THE UPPERMOST CLAY UNIT AND THE SAND AND GRAVEL UNIT CORRESPONDING TO THE UPPER AND LOWER

GROUNDWATER SYSTEMS RESPECTIVELY HYDROLOGIC DATA INDICATE THAT THE UPPER CLAY UNIT AND THE LOWER

SAND AND GRAVEL UNIT ARE HYDRAULICALLY ISOLATED BY THE GLACIOLACUSTNNE CLAY UNIT WHICH IS PRESENT

ACROSS THE ENTIRE SITE

GENERALLY GROUNDWATER FLOWS NORTHWESTWARD ACROSS THE SITE AT GRADIENT OF ABOUT 0006 TO 0008

IN THE UPPER GROUNDWATER SYSTEM IN THE LO GROUNDWATER SYSTEM GROUNDWATER FLOW IN THE

NORTHERN PORTION OF THE SITE IS GENERALLY NORTH TO NORTHWESTWARD AN AREA OF ELEVATED GROUNDWATER

ELEVATIONS LOCATED IN THE VICINITY OF THE WESTERN BOUNDARY OF THE WCS EXISTED THROUGHOUT 1996

DURING LO GROUNDWATER ELEVATION CONDITIONS ADDITIONALLY GROUNDWATER FLOW IN THE EASTERN

PORTION OF THE SITE IN THE LOWER GROUNDWATER SYSTEM IS INFLUENCED BY DEWATERING ACTIVITIES ON THE

ADJACENT PROPERTY MODERNLANDFILL IN THIS PORTION OF THE SITE GROUNDWATER FLOW IS TOWARD THE

EAST AND SOUTHEAST IN THE LOWERGROUNDWATER SYSTEM

THE FLOW IN THE UPPER GROUNDWATER IS STRONGL INFLUENCED BY THE CENTRAL DRAINAGE AS

INDICATED IN FIGURE DURING PERIODS OF LOW GROUNDLEVELS THE FREQUENT WATERING OF THE WCS

CREATES GROUNDWATER MOUND ALONG THE WESTERN BOUNDARY OF THE WCS AND CONSEQUENTLY INDUCES

RADIAL FLOW IN THIS AREA THIS IS LOCALIZED EFFECT AND ONLY TEMPORARILY AFFECTS THE OVERALL NORTHWEST

REGIONAL FLOW GROUNDWATER FLOW VELOCITY OF 38 CMLYR 15 INYR HAS PREVIOUSLY BEEN ESTIMATED

AT NFSS DOE 1994 THIS VELOCITY DOES NOT NECESSARILY REPRESENT THE RATE AT WHICH

CONTAMINANT COULD MIGRATE BECAUSE CONTAMINANTDEPENDENT TRANSPORT FACTORS SUCH AS RETARDATION

CAUSED BY PHENOMENA SUCH AS BINDING TO CLAY PARTICLES CAN SIGNIFICANTLY SLOW THE RATE OF

TRANSPORT

GROUNDWATER ELEVATIONS DURING THE SEASONAL HIGH CONDITION APRIL 22 1996 RANGED FROM 9448

30997 FI ABOVE MEAN SEA LEVEL AT BO2WI9D TO 9728 31915 FT ABOVE MEAN SEA LEVEL AT

BO2W2OS GROUNDWATER ELEVATIONS DURING THE SEASONAL LOW CONDITION AUGUST 22 1996 RANGED

FROM 9310 30543 FI ABOVE MEAN SEA LEVEL AT BO2W19D TO 9617 31552 FI ABOVE MEAN

SEA LEVEL AT OWO2B DURING THE EAR

562 GROUNDWATER QUALITY

FIELD PARAMETERS

TABLE SUMMARIZES FIELD MEASUREMENTS FOR 1996 ENVIRONMENTAL SURVEILLANCE SAMPLING

WATER OUALITV PARAMETERS

AT NFSS THE UPPER GROUNDWATER SYSTEM WATER QUALITY INDICATES RELATIVELY RECENTLY RECHARGED

GROUNDWATER THE LOWER GROUNDWATER SYSTEM WATER QUALITY PARAMETERS INDICATE LONGER RESIDENCE

TIMES OR DISTANCE TRAVELED IT IS LIKEL THAT THE PRIMARY RECHARGE OF THE LOWER GROUNDWATER SYSTEM
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OCCURSAT THE BASE OF THE NIAGARA ESCARPMENT SITUATED APPROXIMATELY 32 KM SOUTH OF THE SITE

DOE 1994 WATER QUALITY PARAMETER DATA FOR 1996 ARE PROVIDED IN TABLE

TDS RESULTS IN ALL WELLS INCLUDING BACKGROUND RANGING FROM 770 TO 1840 MGL ARE ABOVE THE

NYSDEC WATER QUALITY STANDARD 500 MGL SODIUM WAS DETECTED IN ALL WELLS INCLUDING

BACKGROUNDAT CONCENTRATIONS RANGING FROM 40800 JLGJL B02W20S TO 72000 JGL OW17B

INDICATING THAT GROUNDWATER IS NATURALLY SLIGHTLY SALINE IN THE REGION THE RESULTS ARE CONSISTENTLY

GREATER THAN THE NYSDEC GROUNDWATER QUALITY STANDARD FOR SODIUM 20000 JTGL SULFATE WAS

ALSO DETECTED IN ALL WELLS AT CONCENTRATIONS RANGING FROM 316000 GL B02W205 TO 775000

JGFL OWO7B GREATER THAN THE NYSDEC GROUNDWATER QUALITY STANDARD FOR SULFATE

250000 IGL THERE ARE NO FEDERAL STANDARDS FOR SODIUM SULFATE OR TDS

563 GROUNDWATER RADIOACTIVE CONSTITUENTS

IN 1996 GROUNDWATER SAMPLES COLLECTED FROM GROUNDWATER MONITORING WELLS COMPLETED IN THE

UPPER GROUND ANAL FOR RADIUM226 THORIUM232 AND TOTAL URANIUM

ENVIRONMENTAL SURVEILLANCE ANALYTICAL RESULTS FOR RADIOACTIVE CONSTITUENTS IN GROUNDWATER ARE

PRESENTED IN TABLE ONLY RESULTS FOR DETECTED ANALYTES ARE DISCUSSED HISTORICAL AND CURRENT

ANALYTICAL RESULTS FOR TOTAL URANIUM BACKGROUND NOT SUBTRACTED IN GROUNDWATER IS SUMMARIZED IN

FIGURE

UPPER GROUNDWATER ZONE RESULTS

ALL ANALYTICAL RESULTS FOR RADIUM226 THORIUM232 AND TOTAL URANIUM IN GROUNDWATER WERE WELL

BELO THE DOE DCGS CONSISTENT WITH PREVIOUS EARS BNI 1996C RADIUM226 CONCENTRATIONS

WERE INDISTINGUISHABLE FROM BACKGROUND

RADIUM226 RESULTS IN GROUNDWATER IN 1996 RANGED FROM NONDETECT TO 025 PCIL AND WERE

COMPARABLE TO THE AVERAGE HISTORICAL BACKGROUND CONCENTRATION SAMPLING LOCATION BO2W2OS

OF 019 PCIL THE DOE DCG FOR RADIUM226 IS 100 PCIL ABOVE BACKGROUND AS SHOWNIN

FIGURE RADIUM226 CONCENTRATIONS IN GROUNDWATER AT NFSS HAVE BEEN CONSISTENTLY LOW WITH

ALL MEASURED CONCENTRATIONS BACKGROUNDNOT SUBTRACTED LESS THAN PCIL

TRACE CONCENTRATION OF THORIUM232 WAS DETECTED IN GROUNDWATER FROM WELL OWO4B

031 PCIIL BUT NO THORIUM232 WAS DETECTED IN THE FIELD DUPLICATE COLLECTED AT THE SAME TIME

AND LOCATION THORIUM232 CONCENTRATIONS WERE NOT MEASURED DURING THE CURRENT PERIOD OF

RECORD USED FOR COMPARING ANALYTICAL RESULTS 1992 THROUGH 1995 THEREFORE THE 1996

BACKGROUND CONCENTRATION SAMPLING LOCATION B02W205 RESULT WAS NONDETECT THE DOE

DCG FOR THORIUM232 IS 50 PCIL ABOVE BACKGROUND

THE AVERAGE HISTORICAL BACKGROUND CONCENTRATION SAMPLING LOCATION B02W205 OF TOTAL

URANIUM IN GROUNDWATER WAS DETERMINED TO BE 759 PCIL URANIUM WAS DETECTED IN ALL
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SAMPLED WELLS WITH RESULTS RANGING FROM 339 TO 3151 PCIIL NONE OF THE 1996 ANALYTICAL

RESULTS EXCEEDED THE DOE DCG FOR URANIUM OF 600 PCIIL ABOVE BACKGROUND CONSISTENT WITH

THE HISTORICAL RESULTS PRESENTED IN FIGURE MEASURED RESULTS BACKGROUND NOT SUBTRACTED

SINCE 1992 TOTAL URANIUM CONCENTRATIONS IN ALL SAMPLED WELLS HAVE BEEN LESS THAN 60 PCIIL

564 GROUNDWATER CHEMICAL CONSTITUENTS

METALS

THE 1996 ENVIRONMENTAL SURVEILLANCE ANALYTICAL RESULTS FOR METALS IN GROUNDWATER ARE PRESENTED IN

TABLE 10 ONLY RESULTS FOR DETECTED ANALYTES ARE PRESENTED BELOW

GROUNDWATER AT NFSS IS NOT USED AS PUBLIC DRINKING WATER SUPPL HOWEVER TO PROVIDE

CONSERVATIVE BASIS FOR COMPARISON OF ANALYTICAL RESULTS SDWA MCLS AND NE YORK STATE WATER

QUALITY REGULATION CLASS GA STANDARDS WERE USED ALTHOUGH COPPER AND LEAD ARE PRESENT IN SOME

GROUNDWATER MONITORING WELLS AT NFSS THE 1996 ANALYTICAL RESULTS INDICATE THAT NEITHER THE SDWA

MCLS NOR THE NEW YORK STATE WATER QUALITY REGULATION CLASS GA STANDARDS FOR THESE METALS

WERE EXCEEDED AT ANY OF THE WELLS VANADIUM WAS NOT DETECTED IN ANY OF THE EIGHT WELLS SAMPLED IN

1996 THE 1996 METALS RESULTS SHOW DECLINE IN OVERALL CONCENTRATIONS FROM PRIOR YEARS

BNI 1996E

IN THOSE WELLS WHERE COPPER DETECTED IN 1996 THE RESULTS RANGED FROM 68 OW17B TO

135 JTGL OW15B WHICH IS WELL BELOW THE SDWAMCL OF 1300 JIGL AND THE NE YORK

STATE WATER QUALITY REGULATION CLASS GA STANDARD OF 200 JAGL

IN 1996 ONE WELL A45 INDICATED THE PLESENCE OF LEAD AT CONCENTRATION OF 61 IGL WHICH IS

WELL BELOW THE SDVA MCL OF 15 PGL AND THE NEWYORK STATE WATER QUALITY REGULATION

CLASS GA STANDARD OF 25 IGL FOR LEAD

IN 1996 ALL VANADIUM RESULTS WERE NONDETECT IN 1994 THE MAXIMUM CONCENTRATION OF

VANADIUM VAS 534 JIGL IN WELL A45 AND IN 1995 THE MAXIMUM VANADIUM CONCENTRATION

DETECTED WAS 71 IGFL BOTH THE NUMBER OF WELLS IN WHICH VANADIUM WASDETECTED AND THE

CONCENTRATION DETECTED HAS DECREASED STEADILY BNI 996E NEITHER SDWA MCL NOR

NEWYORK STATE WATER QUALITY REGULATION CLASS GA STANDARD HAS BEEN ESTABLISHED FOR

VANADIUM

NFSTM96DOC 17
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60 CONCLUSIONS

EXTERNAL GAMMA RADIATION

THE 1996 DOSE TO HYPOTHETICAL MAXIMALLY EXPOSED INDIVIDUAL HAS BEEN CALCULATED AT

MREMI ABOVE BACKGROUND

RADON GAS

RESULTS OF THE 1996 RADON GAS SURVEILLANCE PROGRAM INDICATE THAT THE RADON GAS

CONCENTRATIONS AT THE SITE WERE CONSISTENTLY LOW NONDETECT TO 190 PCIIL INCLUDING

BACKGROUNDAND IN MANY CASES WERE AT OR BELOW THE DETECTION LIMIT ALL RADON GAS

CONCENTRATIONS AT NFSS WERE WELL BELO THE DOE LIMIT FOR RADON222 OF 30 PCIL ABOVE

BACKGROUND

RADON222 FLUX

THE 1996 RADON222 FLUX MEASUREMENTS AT NFSS WERE LESS THAN 13 PERCENT OF THE

STANDARD OF 20 PCIM SPECIFIED IN 40 CFR PART 61 SUBPART OF THE NATIONAL EMISSION

STANDARDS FOR HAZARDOUS AIR POLLUTANTS NESHAPS RADON222 FLUX MEASUREMENTS

RANGED FROM NONDETECT TO 926 PCI MVS STRONGLY DEMONSTRATING THE EFFECTIVENESS OF THE

CONTAINMENT CELL DESIGN AND CONSTRUCTION IN MITIGATING RADON222 MIGRATION

AIRBORNE PARTICULATE DOSE

THE 1996 HYPOTHETICAL AIRBORNE PARTICULATE DOSE FROM THE WIND EROSION OF SOIL TO AN

INDIVIDUAL 1100 SOUTHWEST OF THE SITE IS MREMAR THE 1996 HYPOTHETICAL

AIRBORNE PARTICULATE COLLECTIVE DOSE TO THE POPULATION VITHIN 80KM RADIUS OF THE SITE HAS

BEEN CALCULATED AT PERSONREIMYR THE HYPOTHETICAL DOSE TO AN INDIVIDUAL IS

ESSENTIALLY ZERO RELATIVE TO THE 10 MREMVR STANDARD IN 40 CFR PART 61 SUBPART OF

NESHAPS

CUMULATIVE DOSE FROM EXTERNAL GAMMA RADIATION AND AIRBORNE PARTICULATES

THE 1996 CUMULATIVE EXTERNAL GAMMARADIATION AND AIRBORNE PARTICULATE DOSE TO AN

INDIVIDUAL IS 15 L0 MREMLVR THIS VALUE IS ESSENTIALLY ZERO WHEN EOMVARED TO THE DOE

DCG OF 100 MREMLYR

SURFACE WATER

IN 1996 ONSITE RADIUM226 NONDETECT TO 108 PCIL THORIUM232 NONDETECT TO 049

PCIL AND TOTAL URANIUM 703 TO 957 PCIL CONCENTRATIONS IN SURFACE WATER SAMPLES

WERE INDISTINGUISHABLE FROM BACKGROUND CONCENTRATIONS

NFSTM96DOC 18
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SEDIMENT

ONSITE CONCENTRATIONS OF RADIUM226 071 TO 192 PCIG THORIUM232 075 TO

111 PCILG AND TOTAL URANIUM 139 TO 225 PCIG IN SEDIMENT SAMPLES WERE

INDISTINGUISHABLE FROM BACKGROUND

GROUNDWATER

RADIUM226 CONCENTRATIONS NONDETECT TO 025 PCIL IN GROUNDWATER SAMPLES WERE

INDISTINGUISHABLE FROM BACKGROUND

THORIUM232 WAS DETECTED ONLY IN ONE WELL AT TRACE CONCENTRATION OF 03 PCIIL WHICH

IS LESS THAN 06 PERCENT OF THE DOE DCG 50 PCIL

ONSITE TOTAL URANIUM CONCENTRATIONS 339 TO 3151 PCIL IN GROUNDWATER SAMPLES WERE

LESS THAN PERCENT OF THE DOE DCG 600 PCIL

ALTHOUGH DRINKING WATER STANDARDS ARE NOT DIRECTLY APPLICABLE TO THE GROUNDWATER SYSTEMS

AT NFSS COPPER AND LEAD CONCENTRATIONS IN GROUNDWATER SAMPLES WERE ALL WELL BELOW THE

ESTABLISHED FEDERAL PRIRNAR AND SECONDARY SDWA MCLS AND THE NYSDEC CLASS GA

GROUNDSTANDARDS THERE ARE NO STANDARDS FOR VANADIUM PROVIDED IN THESE

REGULATIONS RESULTS FOR TDS SULFATE AND SODIUM WERE GREATER THAN STATE STANDARDS IN ALL

SAMPLED WELLS
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STORAGE SITE BUFFALO NE YORK SEPTEMBER

BECHTEL NATIONAL INC BNI 993A INSTRUCTION GUIDE FOR SURFACE WATER AND SEDIMENT SAMPLING

ACTIVITIES 191IG028 REV AUGUST 23

BNI 1993B INSTRUCTION GUIDE FOR RADONTHORON AND TETLD EXCHANGE 191IG028 REV

AUGUST 27

BNI 1995A NORMAL URANIUM SPECIFIC ACTIVITY FUSRAP COMMITTED CALCULATION 191CV005

REV APRIL 18

BNI 1996A ENVIRONMENTAL SURVEILLANCE PLAN APPENDIX C2 NIAGARA FALLS STORAGE SITE

158ESP REV OAK RIDGE TENNDCCEMBER
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EPA 1992C TEST METHOD EVALUATING SOLID WASTE PHYSICAL CHEMICAL METHODS SW846

SEPTEMBER

EPA 1996 DRINKING WATER REGULATIONS AND HEALTH ADVISORIES EPA822R96O01 OFFICE OF

WATER FEBRUARY

LA SALA AM JR 1968 GROUNDWATER RESOURCES OFTHE ERIENIAGARA BASIN NEW YORK STATE OF
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EFFLUENT STANDARDS NYSDEC WATERQUALITY REGULATIONS JANUARY
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ENVIRONMENTAL SURVEILLANCE RESULTS FOR 1996

NIAGARA FALLS STORAGE SITE
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TABLE 1996 GROUNDWATER ANALYTICAL RESULTS RADIOACTIVE CONSTITUENTS

NIAGARA FALLS STORAGE SITE

TABLE 10 1996 GROUNDWATER ANALYTICAL RESULTS DETECTED METALS

NIAGARA FALLS STORAGE SITE

TABLE 11 1996 COMPREHENSIVE LIST OF ANALYTES

AND DETECTION LIMITS FOR METALS ANALYSES

NIAGARA FALLS STORAGE SITE
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TABLEENVIRONMENTAL SURVEILLANCE SUMMARY PAGE OFEXTERNAL GAMMA RADIATION AND RADON222 RADON220NIAGARA FALLS STORAGE SITE

NUMBER OF ANALYSES OR

MEASUREMENTS

NO OF SAMPLE SAMPLE SHIP CONTINGENCY MATRIX MATRIX TOTAL

MEASURED STATION

LOCATIONS DUPLICATE BLANK SAMPLE SPIKE SPIKE DUPLICATE ANALYSES

CY QUARTER CY QUARTER CY QUARTCR QUARTER CY QUARTER QUARTER PERPARAMETER IDENTIFICATION YEAR

LABORATORY

MEASUREMENTS

EXTERNAL GAMMA RADIATION TETLDS 178 101112 13 22 22 23 23 92RADON222RADON220 151821 232428

22

462936105112116 22120121 122 12RADON222FLUX 180VV 180

TETLD TISSUE EQUIVALENT THERMOLUMINESCENT DOSIMETER

DFTNFS9GXLSMIUY DRAFT 226



TABLEENVIRONMENTAL SURVEILLANCE SUMMARY PAGE OFGROUNDWATERNIAGARA FALLS STORAGE SITE
NUMBER OF ANALYSES OR

MEASUREMENTS

NO OF SAMPLE RINSATE TRIP SAMPLE MATRIX MA TOTALLOCATIONS BLANK BLANK SPIKE SPIKE ANALYSESMEASURED STATION CY QUARTER CY QUARTER CY QUARTER CY QUARTER CY QUARTER CY ER PERPARAMETER IDENTIFICATION 112131411121314111213141112131411121314111213141 YEARFIELI MEASUREMENTSCHEMICALPHYSICAL DISSOLVED OXYGEN
EH A45 ASO OWO4BTURBIDITY OWO6B OWO7BTEMPERATURE OWL 5B OWL 7BSPECIFIC CONDUCTIVITY BO2W2OSPH LAI MEASTJREMERADIOLOGICAL TOTAL URANIUMRADIUM226 A45 A50 OWO4BTHORIWM232 OWO6B OWO7BCHEMICAL OWISB OWL 7BICPAES METALSC BO2W2OS 11GFAA METALSC 11

WATER QUALITY 11

ESTIMATED NUMBERSEE TALE 11 FOR COMPREHENSIVE LIST OF ANALYTES FOR METALS

SEE TABLE FOR COMPREHENSIVE LIST OF ANALYTES FOR TER QUALITY

DFTNFS96XLSUWY GW DRAFT 22697



TABLEENVIRONMENTAL SURVEILLANCE SUMMARY PAGE OFSURFACE WATER AND SEDIMENTNIAGARA FALLS STORAGE SITE
NUMBCR OF ANALYSES OR
MEASUREMENTS

NO OF SAMPLE RINSATE TRIP SAMPLE MATRIX MATRIX TOTALLOCATIONS BLANK BLANKE DU LICATE IKE IKE DU LICATE ANALYSESMEASURED STATION CY QUARTER CY QUARTER CY QUARTER CY QUARTER CY QUARTER CY RTCR PERPARAMETER IDENTIFICATION 12341234 1234 123412341234 YEARFIELD MEASUREMENTSCHEMICAVPHYSICAL DISSOLVED OXYGEN SWSDOO9

EH SWSDOIOTURBIDITY SWSDO 11TEMPERATURE SWSDO2SPECIFICCONDUCTIVITY SWSDO22

PH LABORATORY MEASUREMENTSRADIOLOGICALSURFACE WATERTOTAL URANIUM SWSDOO9RADIUM226 SWSDOIO

TITHORIUNI232 SWSDOISEDIMENT SWSDO2TOTAL URANIUM 5W5D022 11 TIRADIUM226THORIUM232
ESTIMATED NUMBER

DFTWFS9EXLSINVY SW DRAFT 22697



TABLE

1996 EXTERNAL GAMMARADIATION DOSE RATES
PQE OF

NIAGARA FALLS STORAGE SITE

TETLD TETLD

MONITORING READINGS CORRECTED MONITORING READINGS CORRECTED

LOCATION MRCMYR MREMYR LOCATION NVEMYR NUUNYR

NFSS WCSD

PENMETER PCRAMETER

10

10

11 18

11 OTO AFNWOU 18

12 TETLDS HE 21

12 AO5 21

13 NOTES SII BE CHANGED TO REFLECT 1996 23

13 23

15 24

15 24

28 BACKGROUND 105

28 105

29 112

29 112

36 116

36 116

122 120

122 120

123 121

123 121

TETLD EXPOSED DAYS

CALCULATED VALUES

VERAGE BACKGROUND

CORRECTED BACKGROUND EAR
MREM 00 LMSV

TETLD TISSUEEQUIVALENT THERMOLUMINESCENT DOSIMETER THERE ARE TWO TETLDS PER STNTIOII EACH

CONTAINING FIVE CHIPS REPORTED VALUES ARE AN AVERAGE CHIP READING PER TETLD

TETLD READINGS ARE CORRECTED FOR SHELTERABSORPTION FACTORSA 1075 NORMALIZED TO ONEYEAR

EXPOSURE AND CORRECTED FOR CORRECTED BACKGROUNDYEAR

CORRECTED EXPOSURE READING 1075 DAYS PER YEAREXPOSED DAYS CORRECTEDBACKGROUNDYEAR

EXAMPLE LOCATION XXXI075366NNN XXX XXX MREMYR

MONITORING LOCATIONS ARE SHOWN ON FIGURES

MONITORING LOCATIONS ARE ALONG THE PERIMETER OFTHE WASTECONTAINMENT STRUCTUREWCS
AVERAGE BACKGROUNDIS THE AVERAGE OFREPORTED VALUES AT LOCATIONS 105 112 116 120 AND 121

CORRECTED BACKGROUNDYEAR DAYS PER YEAREXPOSED DAYSAVERAGE BACKGROUND 1075

EXAMPLE 366NNN XXX 1075 XXX MREMVR

NFSFL DRAFT 22697



TABLE

1996 RADON GAS CONCENTRATIONS
PAGE OF

NIAGARA FALLS STORAGE SITE

AVERAGE DAILY CONCENTRATION PCIIL

MONITORING START DATE 013096 072496

LOCATION END DATE 072496 011697

NFSS 020 190

PERIMETER 020 020

11 020 020
12 020 020

DUPLICATED 12 020 020

13 020 020

15 020 030

28 020 020

29 020 020

36 020 020

122 020 020

123 040 020

WCS 020 020

PERIMETER 10 020 020

18 020 020

21 020 020

23 020 030

24 020 030

BACKGROUND 105 020 020
112 020 020
116 020 020
120 020 030

121 020 020

1996 RADON GAS CONCENTRATIONS WERE MEASURED WITH RADTRACK DETECTORS

THESE DETECTORS MEASURE THE COMBINED CONCENTRATION OF RADON220 AND RADON222

IN AIR HISTORICALLY RADON220 HAS NOT BEEN DETECTED AT NFSS

MONITORING LOCATIONS ARE SHOWNON FIGURE

DETECTORS WERE INSTALLED AND REMOVED ON THE DATES LISTED

QUALITY CONTROL DUPLICATE IS COLLECTED AT THE SAME TIME AND LOCATION AND IS

ANALYZED BY THE SAME METHOD FOR USE IN EVALUATION OF PRECISION IN

SAMPLING AND ANALYSIS

MONITORING LOCATIONS ARE LOCATED AT THE PERIMETER OF THE WASTE CONTAINMENT

STRUCTURE WCS

NOTE THE DOE LIMIT FOR RADON IS 300 PCIIL

INDICATES RESULT IS LESS THAN THE QUANTITAION LIMIT OF THE METHOD DETECTION

LIMIT IS REPORTED ACTUAL RESULT IS LESS THAN THIS VALUE

PCI 0037 BECQUEREL

NFSTM96XLSRN 220 222 DRAFT 22697



TABLE

1996 RADON222 FLUX MONITORING RESULTS

NIAGARA FALLS STORAGE SITE
PAGE OF

RADON222 FLUX RADON222 FLUX RADON222 FLUX

SAMPLE ID PCINI IS SAMPLE ID PCLIM SAMPLE ID PCUMLS
202001 002 002 202045 008 002 202089 007 002

202002 008 002 202046 008 002 202090 010 002

202003 013 001 202047 010 002 202091 008 002

202004 003 002 202048 003 002 202092 004 002

202005 002 002 202049 013 002 202093 011 002

202006 004 002 202050 011 002 202094 002 002

202007 007 002 202051 010 002 202095 007 002

202008 000 002 202052 005 002 202096 000 002

202009 005 002 202053 014 002 202097 004 002

202010 005 002 202054 011 02 202098 004 002

202011 006 002 202055 012 002 202099 016 002

202012 005 002 202056 008 002 202100 004 002

2020 13 004 002 202057 013 002 202101 002 002

202014 012 002 202058 011 002 202102 006 002

202015 006 002 202059 010 002 202103 000 002

202016 002 002 202060 003 001 202104 000 002

202017 006 002 202061 005 002 202105 006 002

202018 006 002 202062 005 002 202106 005 002

202019 007 002 202063 004 002 202107 011 002

202020 014 002 202064 005 002 202108 007 002

202021 017 002 202065 011 002 202109 011 002

202022 023 002 202066 006 002 202110 003 002

202023 012 002 202067 003 002 202111 002 002

202024 004 002 202068 007 002 202112 003 002

202025 002 002 202069 003 002 2021 13 004 002

202026 003 002 202070 007 002 202114 005 003

202027 013 002 202071 016 002 202115 001 003
202028 006 002 202072 008 002 202116 006 003

202029 004 002 202073 021 002 202117 010 003

202030 004 002 202074 020 002 2021 18 005 003

202031 001 002 202075 006 002 202119 002 003

202032 001 002 202076 012 002 202120 007 003

202033 026 002 202077 006 002 202121 004 003

202034 003 002 202078 029 002 202122 004 003

202035 004 002 202079 012 002 202123 002 003

202036 010 002 202080 004 002 202124 004 003

202037 006 002 202081 003 002 202125 002 003

202038 006 002 202082 013 002 202126 002 003

202039 013 002 202083 007 002 202127 018 003

202040 004 002 202084 001 002 202128 006 003

202041 001 002 202085 028 002 202129 006 003

202042 000 002 202086 002 002 202130 004 003

202043 011 002 202087 003 002 202131 003 003

202044 008 002 202088 03 002 202132 004 003
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TABLE

1996 RADON222 FLUX MONITORING RESULTS
PAGE2OF2

NIAGARA FALLS STORAGE SITE

RADON222 FLUX RADON222 FLUX

SAMPLE ID PCIRN IS SAMPLE ID PCIIM
202133 006 003 202166 013 003

202134 002 003 202167 004 003

202135 016 003 202168 012 003

202136 001 003 202169 009 003

202137 007 003 202170 009 003

202138 002 003 202171 006 003

202139 000 003 202172 010 003

202140 013 003 202173 006 003

202141 005 003 202174 011 003
202142 007 003 202175 015 003

202143 009 003 202176 001 003

202144 013 003 202177 004 003

202145 009 003 202178 010 003

202146 007 003 202179 004 003

202147 016 003 202180 006 003

202148 003 003

202149 007 003 QC DUPLICATES

202150 004 003 202030 DUP 004 002

202151 000 003 202040 DUP 003 002

202152 007 003 202050 DUP 010 002

202153 004 003 202060 DUP 003 001

202154 008 003 202070 DUP 006 002

202155 010 003 202O8ODUP 003 002
202156 002 003 2U20 DUP 033 002

202157 007 003 202100 DUP 004 002

202158 021 003 202110 DUP 002 002

202159 015 003 202I2ODUP 008 003

202160 001 003 202130 DUP 02 003

202161 003 003 202L4ODUP 013 003
202162 000 003 202150 DUP 002 003

202163 003 03 202I6ODUP 003 003
202164 009 003 202I7ODUP 009 003

202165 026 003 202180 DUP 009 003

NOTE THE EPA STANDARD FOR RADON222 FLUX IS 20 PCIM
RADON222 FLUX MEASUREMENTS WERE TAKEN DURING THE THIRD QUARTER IN SEPTEMBER 1996

THE CANISTERS ARE COUNTED TWICE IN THE LABORATORY AS QUALITY CONTROL QC DUPLICATES IN ORDERTO

EVALUATE ANALYTICAL PRECISION

FSTH DRAFT 22697



TABLE

1996 SURFACE WATER ANALYTICAL RESULTS RADIOACTIVE CONSTITUENTS
PAGE OF

NIAGARA FALLS STORAGE SITE

RESULT ABOVE

SAMPLING DATE RESULT BNI MDA BACKGROUND

LOCATION COLLECTED ANALYTE PCIIL FLAG PCIIL PCIIL PCIL
SWSDOO9 050296 RADIUM226 019 013 013 046 020 100

BACKGROUND 050296 THORIUM232 018 019 UJ 025 002 022 50

050296 TOTAL URANIUM 347 007 002 387 030 600

SWSDO2 050296 RADIUM226 181 056 027 116 058 100

BACKGROUND 050296 THORIUM232 014 015 UJ 010 002 019 50

050296 TOTAL URANIUM 1533 096 002 799 100 600

SWSDO1O 050296 RADIUM226 037 028 029 028 032 100

050296 THORIUM232 016 017 UJ 011 000 021 50

050296 TOTAL URANIUM 703 016 002 031 033 600

SWSDO11 050296 RADIUM226 108 048 036 043 050 100

050296 THORIUM232 009 013 UJ 021 007 018 50

050296 TOTAL URANIUM 892 058 002 158 065 600

SWSDO22 050296 RADIUM226 027 022 027 038 027 100

050296 THORIUM232 049 028 029 033 030 50

050296 TOTAL URANIUM 957 061 002 223 068 600

DUPLICATE 050296 RADIUM226 030 024 UJ 050 035 028 100

050296 THORIUM232 040 028 024 024 030 50

050296 TOTAL URANIUM 902 060 002 168 067 600

RESULTS REPORTED WITH RADIOLOGICAL ERROR QUOTED AT 2SIGMA 95 PERCENT CONFIDENCE LEVEL

BECHTEL NATIONAL INC DATA QUALIFIER FLAGS

THE ANALYTE WAS NOT DETECTED

UJ ANALYTE WAS UNDETECTED ESTIMATED VALUE REPORTED THE RESULT IS BELOW THE MDA OR

LESS THAN THE ASSOCIATED ERROR

MINIMUM DETECTABLE ACTIVITY

HISTORICAL 19921996 AVERAGE BACKGROUND FOR SURFACE WATER IS 065015 AND 734029

PCIL FOR RADIUM226 AND TOTAL URANIUM RESPECTIVELY BACKGROUND 1996 ONLY FOR

THORIUM232 IS 016012 PCIL ASSOCIATED ERROR TERM FOR RESULT ABOVE BACKGROUND WAS

CALCULATED ERROR ERROR
DOE DERIVED CONCENTRATION GUIDE FOR WATER

QUALITY CONTROL DUPLICATE IS COLLECTED AT THE SAME TIME AND LOCATION AND IS ANALYZED BY

THE SAME METHOD FOR USE IN EVALUATION OF PRECISION IN SAMPLING AND ANALYSIS

NF5TM96XL5SW AD DRAFT 22697



TABLE

1996 SEDIMENT ANALYTICAL RESULTS RADIOACTIVE CONSTITUENTS
PAGE OF

NIAGARA FALLS STORAGE SITE

RESULT ABOVE CLEANUP

SAMPLING DATE RESULT BNI MDA BACKGROUND CRITERIA

LOCATION COLLECTED ANALYTE PCIIG FLAG PCIIG PCIIG PCIIG

SWSDOO9 050296 RADIUM226 127 033 011 029 036

BACKGROUND 050296 THORIUM232 122 052 019 011 057

050296 TOTAL URANIUM 260 013 007 072 018 90
SWSDO21 050296 RADIUM226 163 036 014 007 039

BACKGROUND 050296 THORIUM232 160 060 021 027 065

050296 TOTAL URANIUM 214 007 007 118 015 90
SWSDO1O 050296 RADIUM226 087 026 012 069 030

050296 THORIUM232 080 030 014 053 038

050296 TOTAL URANIUM 225 010 007 107 016 90

SWSDO11 050296 RADIUM226 071 023 010 085 027

050296 THORIUM232 111 045 022 022 051

050296 TOTAL URANIUM 183 007 007 149 015 90
SWSDO22 050296 RADIUM226 192 041 010 036 043

050296 THORIUM232 075 028 014 058 037

050296 TOTAL URANIUM 139 008 007 193 015 90

DUP1ICATE 050296 RADIUM226 123 034 022 033 037

050296 THORIUM232 095 038 016 038 045

050296 TOTAL URANIUM 154 008 007 178 015 90

RESULTS REPORTED WITH RADIOLOGICAL ERROR QUOTED AT 2SIGMA 95 PERCENT CONFIDENCE LEVEL

BECHTEL NATIONAL INC DATA QUALIFIER FLAGS

REPORTED AS AN ESTIMATED VALUE

MINIMUM DETECTABLE ACTIVITY

HISTORICAL 19921996 AVERAGE BACKGROUND FOR SEDIMENT IS 156014 AND 332013 PCIG FOR

RADIUM226 AND TOTAL URANIUM RESPECTIVELY BACKGROUND 19951996 FOR THONUM232 IS

133024 PCIG ASSOCIATED ERROR TERM FOR RESULT ABOVE BACKGROUND WAS CALCULATED

ERROR ERROR
DOE SOIL CLEANUP CRITERIA AVERAGED OVER TOPMOST IN 15 CM OF SOIL BECAUSE THERE ARE NO

STANDARDS FOR RADIOACTIVE CONSTITUENTS IN SEDIMENT THESE SOIL VALUES ARE USED TO PROVIDE BASIS

FOR CAZNPARISON OF SEDIMENT RESULTS

NFSS PROPOSED SITESPECIFIC CLEANUP CRITERION FOR TOTAL URANIUM

QUALITY CONTROL DUPLICATE IS COLLECTED AT THE SAME TIME AND LOCATION AND IS ANALYZED BY

THE SAME METHOD FOR USE IN EVALUATION OF PRECISION IN SAMPLING AND ANALYSIS

NF5TM96XISSD RAD DRAET 22697



TABLE1996 FIELD PARAMETER SUMMARY PAGE OFTNIAGARA FALLS STORAGE SITESAMPLING DATE TEMPERATURE PH SPEC COND DOB ELI TURBIDITY VOLUME DISCHARGELOCATION MSCM MGL MVC NTUD PURGED GAL GPMFGROUB4D WATERA45 050196 95 676 2080 051 66 13 40 008A50 043096 75 722 1690 356 223 20 006OWO4B 050196 73 704 1742 103 169 17 45 008OWO6B 050196 73 712 1934 438 214 225 006OWO7B 050196 70 737 1838 472 253 15 004OWI5B 043096 71 725 1624 462 279 12 225 006OWI7B 043096 76 794 1420 431 253 225 006BO2W2OS 043096 80 757 1158 180 258 325 008SURFACE WATERSWSDOO9 050296 64 641 0996 828 281 52SWSDOIO 050296 80 697 1026 820 274 24SWSDOII 050296 79 781 0874 1238 274 27SWSDO2I 050296 72 775 0954 1028 271 595W5D022 050296 88 762 0746 1107 272 70SPECIFIC CONDUCTANCE MEASURED IN MILLISIEMENSCENTIMCTER MSCMDISSOLVED OXYGENOXIDATIONREDUCTION POTENTIAL MEASURED IN MILLIVOLTS MVNEPHELOMETRIC TURBIDITY UNITSVOLUME PURGED MEASURED IN GALLONS GALGALLONS PER MINUTEPARAMETER NOT APPLICABLE

NFSTM96XLSFLD PARAM DRAFT 22697



TABLE

1996 GROUNDWATER QUALITY RESULTS

NIAGARA FALLS STORAGE SITE
PAGE OF

DATA RELATED

SAMPLING DATE QUALIFIERS DETECTION

LOCATION COLLECTED ANALYTE RESULT BNI LAB LIMIT FEDERAL STATE

BO2W2OS 043096 ALKALINITY 406 MGL NE NE
BACKGROUND 043096 BICARBONATE 406 MGL NE NE

043096 CALCIUM 69300 GFL 177 NE NE
043096 CARBONATE RNGL NE NE
043096 CHLORIDE 63 MGL 025 250 250

043096 MAGNESIUM 109000 PGL 278 NE NE
043096 NITRATE AS 002 NIGL 002 10 10

043096 PHOSPHATE 005 NIGL 005 NE NE
043096 POTASSIWN 1420 PGL 446 NE NE
043096 SODIUM 40800 IGL 545 NE 20000

043096 SULFATE 316 MGL 50 NE 250

043096 TOTAL DISSOLVED SOLIDS 770 MGL 10 500 500

A45 050196 ALKALINITY 454 MGL NE NE
050196 BICARBONATE 454 NIGL NE NE
050196 CALCIUM 259000 GL 177 NE NE
050196 CARBONATE MGL NE NE
050196 CHLORIDE 521 NIGL 25 250 250

050196 MAGNESIUM 134000 IGL 278 NE NE
050196 NITRATEASN 011 MGL 002 10 10

050196 PHOSPHATE 10 MGL 005 NE NE
050196 POTASSIUM 6190 IGL 446 NE NE
050196 SODIUM 46600 JIGL 545 NE 20000

050196 SULFATE 749 NIGL 50 NE 250

050196 TOTAL DISSOLVED SOLIDS 1800 MGL 500 500

ASO 043096 ALKALINITY 413 MGL NE NE
043096 BICARBONATE 413 MGL NE NE
043096 CALCIUM 122000 177 NE NE
043096 CARBONATE NIGL NE NE
043096 CHLORIDE 224 MGL 12 250 250

043096 MAGNESIUM 138000 GL 278 NE NE
043096 NITRATE AS 003 MGL 002 10 10

043096 PHOSPHATE 005 MGL 005 NE NE
043096 POTASSIUM 1460 1GL 446 NE NE
043096 SODIUM 71600 GL 545 NE 20000

043096 SUWATE 596 MGL 50 NE 250

043096 TOTAL DISSOLVED SOLIDS 1300 MGL 10 500 500

OWO4B 050196 ALKALINITY 335 MGL NE NE
050196 BICARBONATE 335 RNGL NE NE
050196 CALCIUM 148000 PGL 177 NE NE
050196 CARBONATE INGL NE NE

NFSTM96XLSGW WQDRAFT 212697



TABLE

1996 GROUNDWATERQUALITY RESULTS

NIAGARA FALLS STORAGE SITE
PAGE OF

DATA RELATED

SAMPLING DATE QUALIFIERS DETECTION

LOCATION COLLECTED ANALYTE RESULT BNI LAB LIMIT FEDERAL STATE

OWO4B 050196 CHLORIDE 921 MGFL 62 250 250

CONTINUED 050196 MAGNESIUM 121000 IGL 278 NE NE
050196 NITRATEASN 005 MGFL 002 10 10

050196 PHOSPHATE 005 MGL 005 NE NE
050196 POTASSIUM 2020 JIGL 446 NE NE
050196 SODIUM 51500 JIGL 545 NE 20000

050196 SULFATE 527 MGL 50 NE 250

050196 TOTAL DISSOLVED SOLIDS 1390 MGL 500 500

DUPLICATEC 050196 ALKALINITY 336 MGL NE NE
050196 BICARBONATE 336 MGL NE NE
050196 CALCIUM 155000 GL 177 NE NE
050196 CARBONATE MGL NE NE
050196 CHLORIDE 956 MGL 25 250 250

050196 MAGNESIUM 124000 IGL 278 NE NE
050196 NITRATE AS 008 MGL 002 10 10

050196 PHOSPHATE 005 MGL 005 NE NE
050196 POTASSIUM 1800 IGL 446 NE NE
050196 SODIUM 54200 GL 545 NE 20000

050196 SULFATE 525 MGL 50 NE 250

050196 TOTAL DISSOLVED SOLIDS 1360 MGL 500 500

OWO6B 050196 ALKALINITY 675 MGL NE NE
050196 BICARBONATE 675 MGL NE NE
050196 CALCIUM 110000 GL 177 NE NE
050196 CARBONATE MGL NE NE
050196 CHLORIDE 322 MGL 12 250 250

050196 MAGNESIUM 214000 GL 278 NE NE
050196 NITRATE AS 005 MGL 002 10 10

050196 PHOSPHATE 005 MGL 005 NE NE
050196 POTASSIUM 3040 GL 446 NE NE
050196 SODIUM 62800 JGL 545 NE 20000

050196 SULFATE 622 MGL 50 NE 250

050196 TOTAL DISSOLVED SOLIDS 1840 MGL 500 500

OWO7B 050196 ALKALINITY 410 MGL NE NE
050196 BICARBONATE 410 MGFL NE NE
050196 CALCIUM 111000 IGFL 177 NE NE
050196 CARBONATE MGL NE NE
050196 CHLORIDE 172 MGL 12 250 250

050196 MAGNESIUM 175000 GL 278 NE NE

050196 NITRATE AS 009 MGL 002 10 10

050196 PHOSPHATE 005 NIGL 005 NE NE



TABLE

1996 GROUNDWATER QUALITY RESULTS
PAGE3OF3

NIAGARA FALLS STORAGE SITE

DATA RELATED

SAMPLING DATE QUALIFIERS DETECTION RE2ULATIONS

LOCATION COLLECTED ANALYTE RESULT BNI LAB LIMIT FEDERAL STATED

OWO7B 050196 POTASSIUM 2810 IGL 446 NE NE
CONTINUED 050196 SODIUM 64700 GL 545 NE 20000

050196 SULFATE 775 NIGL 50 NE 250

050196 TOTAL DISSOLVED SOLIDS 1610 NIGL 500 500

OW15B 043096 ALKALINITY 499 MGL NE NE
043096 BICARBONATE 499 MGL NE NE
043096 CALCIUM 94600 TGL 177 NE NE
043096 CARBONATE MGL NE NE
043096 CHLORIDE 135 MGL 05 250 250

043096 MAGNESIUM 151000 GL 278 NE NE
043096 NITRATE AS 002 MGL 002 10 10

043096 PHOSPHATE 005 MGL 005 NE NE
043096 POTASSIUM 1950 TGL 446 NE NE
043096 SODIUM 67200 IGL 545 NE 20000

043096 SULFATE 574 NIGL 50 NE 250

043096 TOTAL DISSOLVED SOLIDS 1320 MGL 10 500 500

OW17B 043096 ALKALINITY 423 NIGFL NE NE
043096 BICARBONATE 423 MGL NE NE
043096 CALCIUM 60300 IGL 177 NE NE
043096 CARBONATE NIGL NE NE
043096 CHLORIDE 148 MGL 05 250 250

043096 MAGNESIUM 144000 LGL 278 NE NE
043096 NITRATE AS 003 NIGL 002 10 10

043096 PHOSPHATE 005 MGL 005 NE NE
043096 POTASSIUM 2250 TGL 446 NE NE
043096 SODIUM 72000 PGL 545 NE 20000

043096 SULFATE 505 MGL 50 NE 250

043096 TOTAL DISSOLVED SOLIDS 1100 MGL 10 500 500

BECHTEL NATIONAL INC BNI AND LABORATORY DATA QUALIFIER FLAGS

THE ANALYTE WAS NOT DETECTED THE DETECTION LIMIT IS REPORTED

REGULATIONS PRESENTED PERTAIN TO DRINKING WATER QUALITY AND ARE LISTED FOR COMPARISON ONLY

NO DRINKING WATER SUPPLY IS OBTAINED FROM GROUNDWATERAT NFSS NE NOT ESTABLISHED

FEDERAL SAFE DRINKING WATER ACT MAXIMUM CONTAMINANT LEVELS FROM EPA DRINKING WATER REGULATIONS

AND HEALTH ADVISORIES NOVEMBER 1994
WATER QUALITY CRITERIA CLASS GA PER NYCRR CHAPTER SUBCHAPTER

QUALITY CONTROL QC DUPLICATE IS COLLECTED AT THE SAME TIME AND LOCATION AND IS ANALYZED BY

THE SAME METHOD FOR USE IN EVALUATION OF PRECISION IN SAMPLING AND AIJALYSIS



TABLE

1996 GROUNDWATERANALYTICAL RESULTS RADIOACTIVE CONSTITUENTS
PAGE OF

NIAGARA FALLS STORAGE SITE

RESULT ABOVE

SAMPLING DATE RESULT BNI MDA BACKGROUND DCG
LOCATION COLLECTED ANALYTE PCIIL FLAG PCIIL PCIIL PCIFL

BO2W2OS 043096 RADIUM226 007 008 UJ 024 012 011 100

BACKGROUND 043096 THORIUM232 007 010 UJ 036 000 014 50

043096 TOTALURANIUM 701 015 002 058 039 600

A45 050196 RADIUM226 025 019 017 006 020 100

050196 THORIUM232 012 017 UJ 038 005 020 50

050196 TOTAL URANIUM 3151 196 002 2392 199 600

ASO 043096 RADIUM226 013 011 UJ 014 006 013 100

043096 THORIUM232 004 007 UJ 020 003 012 50

043096 TOTALURANIUM 1128 071 002 369 080 600

OWO4B 050196 RADIUM226 010 010 UJ 014 009 012 100

050196 THORIUM232 031 021 016 024 023 50

050196 TOTALURANIUM 2173 136 002 1414 141 600

DUP1ICATE 050196 RADIUM226 008 009 UJ 016 011 011 100

050196 THORIUM232 007 010 UJ 021 000 014 50

050196 TOTAL URANIUM 2108 131 002 1349 136 600

OWO6B 050196 RADIUM226 008 009 UJ 017 011 011 100

050196 THORIUM232 027 000 UJ 027 020 010 50

050196 TOTAL URANIUM 1839 116 002 1080 121 600

OWO7B 050196 RADIUM226 014 012 UJ 016 005 014 100

050196 THORIUM232 003 007 UJ 017 004 012 50

050196 TOTAL URANIUM 992 064 002 233 073 600

OW15B 043096 RADIUM226 012 012 UJ 018 007 014 100

043096 THORIUM232 006 013 UJ 029 001 016 50

043096 TOTAL URANIUM 805 051 002 046 062 600

OW17B 043096 RADIUM226 017 012 011 002 014 100

043096 THORIUM232 009 000 UJ 009 002 010 50

043096 TOTAL URANIUM 339 007 002 420 037 600

RESULTS REPORTED WITH RADIOLOGICAL ERROR QUOTED AT 2SIGMA 95 PERCENT CONFIDENCE LEVEL

BECHTEL NATIONAL INC DATA QUALIFIER FLAGS

REPORTED AS AN ESTIMATED VALUE

UJ ANALYTE WAS UNDETECTED ESTIMATED VALUE REPORTED THE RESULT IS BELOW THE MDA OR

LESS THAN THE ASSOCIATED ERROR

MINIMUM DETECTABLE ACTIVITY

HISTORICAL 19921996 AVERAGE BACKGROUND FOR SURFACE WATER AS 019007 AND 759036

PCIL FOR RADIUM226 AND TOTAL URANIUM RESPECTIVELY BACKGROUND 1996 ONLY FOR

THORIUM232 IS 007010 PCIL ASSOCIATED ERROR TERM FOR RESULT ABOVE BACKGROUND WAS

CALCUL ERROR ERROR
DOE DERIVED CONCENTRATION GUIDE FOR WATER

QUALITY CONTROL DUPLICATE IS COLLECTED AT THE SAME TIME AND LOCATION AND IS ANALYZED BY

THE SAME METHOD FOR USE IN EVALUATION OF PRECISION IN SAMPLING AND ANALYSIS

NFSTM96XLSRW RAD DRAFT 22697



TABLE JO

1996 GROUNDWATERANALYTICAL RESULTS DETECTED METALS

NIAGARA FALLS STORAGE SITE
PAGE OF

DATA RELATED

SAMPLING DATE RESULT QUALIFIERS DETECTION REGULATIONS

LOCATION COLLECTED ANALYTE PGIL BNI LAB LIMIT FEDERAL STATE

BO2W2OS

BACKGROUND

A45 050196 LEAD 61 08 15 25

ASO

OWO4B 050196 COPPER 108 51 1300 200

DUPLICATE
E8

OWO6B 050196 COPPER 71 51 1300 200

0W0713 050196 COPPER 103 51 1300 200

OW15B 043096 COPPER 135 51 1300 200

OW17B 043096 COPPER 68 51 1300 200

ONLY THE ANALYTES THAT WERE DETECTED ARE REPORTED SEE TABLE 11 FOR COMPREHENSIVE

LISTING OF REQUESTED ANALYSES AND ASSOCIATED DETECTION LIMITS

BECHTEL NATIONAL INC BNI AND LABORATORY DATA QUALIFIER FLAGS

REGULATIONS PRESENTED PERTAIN TO DRINKING WATER QUALITY AND ARE LISTED FOR COMPARISON ONLY

NO DRINKING WATER SUPPLY IS OBTAINED FROM GROUNDWATER AT NFSS NE NOT ESTABLISHED

FEDERAL SAFE DRINKING WATER ACT MAXIMUM CONTAMINANT LEVELS FROM EPA DRINKING WATER

REGULATIONS AND HEALTH ADVISORIES NOVEMBER 1994

WATER QUALITY CRITERIA CLASS GA PER NYCRR CHAPTER SUBCHAPTER

NO METALS SEE TABLE 11 WERE DETECTED AT THIS LOCATION IN 1996

QUALITY CONTROL DUPLICATE IS COLLECTED AT THE SAME TIME AND LOCATION AND IS ANALYZED BY

THE SAME METHOD FOR USE IN EVALUATION OF PRECISION IN SAMPLING AND ANALYSIS

NF5TM96XLS METIS DRAFT 22697



TABLE 11

1996 COMPREHENSIVE LIST OF ANALYTES AND

DETECTION LIMITS FOR METALS ANALYSES PAGE OF

NIAGARA FALLS STORAGE SITE

GROUNDWATER DETECTION

METALS LIMIT JIGIL

METLAS LIST BY ICPAES

COPPER 51

VANADIUM 47

METALS LIST BY GFAA
LEAD 08

THE DETECTION LIMIT LISTED FOR EACH ANALYTE IS THE MAXIMUM DETECTION LIMIT

TAKEN FROM ALL NONDETECT RESULTS IE RESULTS THAT WERE QUALIFIED BY EITHER

BNI OR THE LABORATORY FOR THE SAME ANALYTE

ANALYSES PERFORMED

ICPAES INDUCTIVELY COUPLED PLASMA ATOMIC EMISSION SPECTROPHOTOMETIV

GFAA GRAPHITE FUNIICE ATOMIC ABSORPTION

WI

1W

1W

TRR VI RR
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ENVIRONMENTAL SURVEILLANCE RESULTS FOR 1996
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APPENDIX

ENVIRONMENTAL MONITORING AT NFSS

THIS APPENDIX DOCUMENTS THE RESULTS OF NONROUTINE ENVIRONMENTAL MONITORING ACTIVITIES CONDUCTED

IN 1996 AND IS PROVIDED AS SUPPLEMENT TO THE ENVIRONMENTAL SURVEILLANCE INFORMATION INCLUDED IN

THE BODY OF THIS TECHNICAL MEMORANDUM THESE ACTIVITIES ARE DESCRIBED HERE IN ORDER TO PRESENT

MORE COMPLETE PICTURE OF THE SITE ACTIVITIES DURING THE YEAR AND TO PROVIDE TECHNICAL REVIEWERS WITH

SUFFICIENT INFORMATION TO DETERMINE TO WHAT EXTENT THESE ACTIVITIES INFLUENCED SITE CONDITIONS AND

ULTIMATELY THE ENVIRONMENTAL SURVEILLANCE PROGRAM

AT FUSRAP SITES INCLUDED IN THE ENVIRONMENTAL SURVEILLANCE PROGRAM ENVIRONMENTAL SAMPLING IS

TYPICALLY CONDUCTED EITHER AS PART OF THE MONITORING PROGRAM OR AS SPECIAL STUDY TWODISTINCT

ACTIVITIES COMPRISE THE FUSRAP MONITORING PROGRAM ENVIRONMENTAL MONITORING AND ENVIRONMENTAL

SURVEILLANCE ENVIRONMENTAL MONITORING CONSISTS OF MEASURING THE QUANTITIES AND CONCENTRATIONS OF

POLLUTANTS IN SOLID WASTES LIQUID EFFLUENTS AND AIR THAT DISCHARGE DIRECTLY TO THE ENVIRONMENT FROM

ONSITE ACTIVITIES ENVIRONMENTAL SURVEILLANCE DOCUMENTS THE EFFECTS IF ANY OF DOE ACTIVITIES ON

ONSITE AND OFFSITE ENVIRONMENTAL AND NATURAL RESOURCES AT FUSRAP SITES BECAUSE THERE ARE NO

ONSITE WASTE TREATMENT FACILITIES VITH POINT DISCHARGES THE MONITORING PROGRAM CONSISTS PRIMARILY

OF ENVIRONMENTAL SURVEILLANCE BNI 1996 THE ENVIRONMENTAL SURVEILLANCE TECHNICAL

MEMORANDUM SPECIFICALLY REPORTS THE RESULTS OF ROUTINE ENVIRONMENTAL SURVEILLANCE SAMPLING AND

AT APPLICABLE SITES INCLUDES INFORMATION FOR ROUTINE ENVIRONMENTAL MONITORING STORMWATER

DISCHARGES AND RADON FLUX MEASUREMENT THE MAIN TEXT OF THE TECHNICAL MEMORANDUM DOES NOT

HOWEVERDISCUSS RESULTS OF NONROUTINE SITE SAMPLING CONDUCTED AS SPECIAL STUDIES OR ENVIRONMENTAL

MONITORING

THE FOLLOWING SECTION DOCUMENTS ENVIRONMENTAL MONITORING WHICH IS TYPICALLY CONDUCTED IN

CONJUNCTION WITH FIELD ACTIVITIES EG EXCAVATION DECONTAMINATION OR WASTE TREATMENT THAT MAY

GENERATE AN EFFLUENT EG AIRBORNE RELEASE IN 1996 CONCURRENT WITH ONGOING REMEDIAL ACTION IN

BUILDING 401 PERSONNEL AIR MONITORING WAS CONDUCTED THERE WERE NO SPECIAL STUDIES CONDUCTED AT

NFSS IN 1996

A1 ENVIRONMENTAL MONITORING

PARTIAL REMEDIATION OF THE INTERIOR OF BUILDING 401 AT NFSS WAS CONDUCTED FROM JULY TO SEPTEMBER

OF 1996 AND INCLUDED REMOVAL OF SURFACE CONTAMINATION FROM BUILDING SURFACES SUCH AS PIPES

FLOORS DRAINS WALLS AND LOCKERS SURFACE CONTAMINATION WAS REMOVED USING SPONGE BLASTING

EQUIPMENT AIRHAMMERS GRINDERS AND WIRE BRUSHES ACCORDING TO THE TYPE OF SURFACE AND LEVEL OF

ABRASION NECESSARY BECAUSE THESE ACTIVITIES HAD THE POTENTIAL TO GENERATE CONTAMINATED DUST WHICH

COULD HE INHALED OR COULD CROSS CONTAMINATE OTHER SURFACES ENGINEERING CONTROLS WERE IMPLEMENTED

AI
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INCLUDING ENCLOSING WORKAREAS USING PLASTIC PARTITIONS AND COVERING THE FLOORS WITH PLASTIC LOCAL

AREA HEPA UNITS AND VACUUMS WERE ALSO USED

ALL WORKWAS INTERIOR AND THEREFORE SITE PERIMETER MONITORING WAS NOT APPLICABLE TO CONFIRM THAT

WORKPRACTICES AND ENGINEERING CONTROLS ARE ADEQUATE TO PROTECT THE WORKERS PERFORMING THE

DECONTAMINATION WORK PERSONNEL MONITORING WAS CONDUCTED USING LOW VOLUME PUMPS WITH INLINE

AIR FILTER CARTRIDGES THE DURATION OF EXPOSURE FOR EACH CARTRIDGE AND THE PUMP RATE WERE BOTH

RECORDED SUCH THAT THE AIR SAMPLE VOLUME FOR GIVEN CARTRIDGE COULD BE CALCULATED THE CARTRIDGES

WERE THEN COUNTED ONSITE FOR GROSS ALPHA RADIOACTIVITY AND THE RESULTS WERE CONVERTED INTO

EQUIVALENT CONCENTRATIONS OF RADIUM226 ALL RESULTS WERE WELL BELO APPLICABLE LIMITS FOR

OCCUPATIONAL EXPOSURES AS SPECIFIED IN DOE ORDER 548011 DOE 1988 CONFIRMING THAT

ENGINEERING CONTROLS AND WORK PRACTICES VERE EFFECTIVE IN MINIMIZING EXPOSURE TO AIRBOME

CONTAMINATION

REFERENCES

BECHTEL NATIONAL INC BNI 1996 ENVIRONMENTAL SURVEILLANCE PLAN APPENDIX C2 191ESP

REVO MARCH

DEPARTMENT OF ENERGY DOE 1988 RADIATION PROTECTION FOR OCCUPATIONAL WORKERS DOE

ORDER 548011 DECEMBER 21

A2
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