
OC CI

MM

FORMERLY UTILIZED SITES REMEDIAL ACTION PROGRAM FUSRAP

ADMINISTRATIVE
RECORD

FOR

NIAGARA FALLS STORAGE SITE

RN

IF

LJIK1J

52924
US DE OF ENERGY



27C9

92 739
DPARTMENT OF ENERGY

KKKJTJI FIELD OFFICE OAK RIDGE

PO BOX 2001

OAK RIDGE TENNESSEE 378318723

OCTOBER 1992

DISTRIBUTION

SITE ENYIROHNEN REPORT NIAGARA FALLS STORAGE SITE

ENCLOSED FOR YOUR INFORMATION IS COPY OF THE 1991 SITE ENVIRONMENTAL REPORT
FOR THE US DEPARTMENT OF ENERGYS NIAGARA FALLS STORAGE SITE LOCATED IN
LEWISTON NEW YORK THIS REPORT IS PREPARED AND PUBLISHED ANNUALLY FOR
DISTRIBUTION TO INTERESTED LOCAL STATE AND FEDERAL AGENCIES AND MEMBERS OF
THE PUBLIC

IF YOU HAVE ANY QUESTIONS ON THE CONTENTS OF THIS REPORT OR DESIRE ADDITIONAL
INFORMATION PLEASE CONTACT ME DIRECTLY AT 615 5767477 OR BY CALLING
TOLLFREE 800 2539759

SINCERELY

RONALD KIRK SITE NANAGER
FORMER SITES RESTORATION DIVISION

ENCLOSURE



6957 7E

DIRIDUZON LII 101 3I1U WILLS 30FL3 SZU
AN3UIL UUYIUOUIUUTIJ 33101 103 RAUNMA TUNN IM

ZS
MR PAUL GIARDINA CAPIES
RADIATION BRANCH CHIEFUS ENVIRONMENTAL PROTECTION AGENCY
REGION II
26 FEDERAL PLAZA
REV YORK NY 10278

MS LAURA LIVINGSTON
PERMIT ASSESSMNT BRANCH 01KPAUS ENVIRONMENTAL PROTECTION AGENCY
REGION II
26 FEDERAL PLAZA FIFTH FLOOR
REV YORK NY 10276

MR ROBERT HARGROVE COPIES
FEDERAL FACILITIES COORDINATORUS ENVIRONMENTAL PROTECTION AGENCY
REGION II
26 FEDERAL PLAZA ROOM 500
NEV YORK NY 10276

MR WILLIAM PATTERSON
REGIONAL ENVIRONMENTAL OFFICER
UNITED STATES DEPARTMENT OF INTERIOR
OFFICE OF THE SECRETARY
OFFICE OF ENVIRONMENTAL AFFAIRS
ONEILL FEDERAL OFFICE BUILDING ROOM 1022
10 CAUSEVAY STREET
BOSTON NA 022221035

MR THOMAS JORLING COMMISSIONER COPIES
STATE OF REV YORK
DEPARTMENT OF ENVIRONMENTAL CONSERVATION
50 WOLF ROAD
ALBANY NY 122331010

MR JOHN SPAGNOLI REGIONAL DIRECTOR
STATE OF REV YORK
DEPARTMENT OF ENVIRONMENTAL CONSERVATION
REGION IX
600 DELAVARE AVENUE
BUFFALO NY 142021073

NB 0077



6957

MR PETR DUECHI COPIES
STATE OF NEV YORK
DEPARTMENT OF ENVIRONMENTAL CONSERVATION
REGION IX
600 DELAVARE AVENUE
BUFFALO NY 142021073

MR JOHN
REGIONAL ENGINEER
STATE OF REV YORK
DEPARTMENT OF ENVIRONMENTAL CONSERVATION
REGION IX
600 DELAVARE AVENUE
BUFFALO NY 142021073

MR RICHARD TMAERS
TOXIC SUBSTANCES BUREAU
STATE OF REV YORK
DEPARTMENT OF HEALTH
TOVER BUILDING ROOM 259
ALBANY NY 12237

MR WILLIAM CONDON
CHIEF ENVIRONMENTAL RADIATION SECTION
STATE OF REV YORK
DEPARTMENT OF HEALTH

UNIVERSITY PLACE
ALBANY NY 122033313

MR GEORGE KASYK
ACTING PRINCIPAL RADIOPHYSICIST
STATE OF REV YORK
DEPARTMENT OF LABOR
ONE RAIN STREET ROOM 813
BROOKLYN NY 11201

DR PAUL MERGES DIRECTOR
BUREAU OF RADIATION
DIVISION OF HAZARDOUS SUBSTANCES REGULATION
STATE OF REV YORK
DEPARTMENT OF ENVIRONMENTAL CONSERVATION
50 WOLF ROAD
ALBANY NY 122337255

MR KAUL
DIVISION OF HAZARDOUS SUBSTANCES REGULATION
STATE OF REV YORK
DEPARTMENT OF ENVIRONMENTAL CONSERVATION
50 WOLF ROAD
ALBANY NY 122337255

VQ 0077



5F3 F7C

MR PAUL COUNTERMAN
DIVISION OF HAZARDONS SUBSTANCES REGULATION
STATE OF NW YORK
DEPARTAENT OF ENVFRONXENTAL CONSERVATION
50 WOLF ROAD
ALBANY NY 122337255

KR JAMES ECKLE EUQ
STATE OF NWYORK
DEPARTMENT OF ENVIRONMENTAL CONSERVATION
50 WOLF ROAD
ALBANY NY 122335500

TIM TOMPKINS
ENVIRONMENTAL ENFORCEMENT OFFICER
TOVUA OF LEVISTON
1375 RIDGE ROAD
LEVISTON NY 14092

EARL DRYDGES LIBRARY
1425 MAIN STREET
NIAGARA FALLS NY 14301

LEVISTON PUBLIC LIBRARY
505 CENTER STREET
LEVISTON NY 14092

YOUNGSTOWN HUE LIBRARY
240 LOOKPORT STREET
YOUNGSTOWN NY 14174

LOCKPORT PUBLIC LIBRARY
23 EAST AVENUE
LOCKPORT NJ 14094

MR PARK OVEN COPIES
REMEDIAL ACTION PROGRAM INFORMATION CENTER
OAK RIDGE NATIONAL LABORATORY
MARTIN MARIETTA ENERGY SYSTM INC
PO DOX 2008
OAK RIDGE TN 278316255

M50 077



DISTRIBUTION COPIES
OFFICE OF SCIENTIFIC AND TCHZLLCS1 INFORMATION
US DSP OF INERGYPO DOX 62
OAK RIDGE TN 37831

KR AL DAVIS
SCIENCE APPLICATIONS INTERNATIONAL CORPORATIONPO BOX 2501
OAK RIDGE TN 37831

NIAGARA FALLS STORAGE SITE
CC SITE SUPERINTENDENT
BECHTEL NATIONAL INC
1397 PLETCHER ROAD
YOUNGSTOWN NY 14174

KR DERGER
OAK RIDGE ASSOCIATED UNIVERSITIES
PO BOX 117
OAK RIDGE TN 378310117

MD

MU

OO7



DOEOR21 949343

FORMERLY UTILIZED SITES REMEDIAL ACTION PROGRAM FUSRAP
CONTRACT NO DEACO5910R21949

NIAGARA FALLS STORAGE SITE
ANNUAL ENVIRONMENTAL REPORT

FOR CALENDAR YEAR 1991

LEWISTON NEW YORK

SEPTEMBER 1992

OA

PUNTED ON RECYCMDRECYCIABLE PAPER

48 61161



DOEOR21949343

NIAGARA FALLS STORAGE SITE

ANNUAL ENVIRONMENTAL REPORT

FOR CALENDAR YEAR 1991

LEWISTON NEW YORK

SEPTEMBER 1992

PREPARED FOR

UNITED STATES DEPARTMENT OF ENERGY

OAK RIDGE FIELD OFFICE

UNDER CONTRACT NO DEACO5910R21949

BY

BECHTEL NATIONAL INC

OAK RIDGE TENNESSEE

BECHTEL JOB NO 14501



EXECUTIVE SUIOCARY

THIS DOCUMENT DESCRIBES THE ENVIRONMENTAL MONITORING PROGRAM AT

THE NIAGARA FALLS STORAGE SITE NFSS AND SURROUNDING AREA

IMPLEMENTATION OF THE PROGRAM AND MONITORING RESULTS FOR 1991

ENVIRONMENTAL MONITORING AT NFSS BEGAN IN 1981 THE SITE IS OWNED

BY THE US DEPARTMENT OF ENERGY DOE AND IS ASSIGNED TO THE DOE

FORMERLY UTILIZED SITES REMEDIAL ACTION PROGRAM FUSRAP FUSRAP

IS PROGRAM TO DECONTAMINATE OR OTHERWISE CONTROL SITES WHERE

RESIDUAL RADIOACTIVE MATERIALS REMAIN FROM THE EARLY YEARS OF THE

NATIONS ATOMIC ENERGY PROGRAM OR FROM COMMERCIAL OPERATIONS

CAUSING CONDITIONS THAT CONGRESS HAS AUTHORIZED DOE TO REMEDY

THE ENVIRONMENTAL MONITORING PROGRAM AT NFSS INCLUDES SAMPLING

NETWORKS FOR RADON CONCENTRATIONS IN AIR EXTERNAL GAMMA RADIATION

EXPOSURE AND TOTAL URANIUM AND RADIUM226 CONCENTRATIONS IN

SURFACE WATER SEDIMENTS AND GROUNDWATER ADDITIONALLY SEVERAL

NONRADIOLOGICAL PARAMETERS INCLUDING SEVEN METALS ARE ROUTINELY

MEASURED IN GROUNDWATER

MONITORING RESULTS ARE COMPARED WITH APPLICABLE ENVIRONMENTAL

PROTECTION AGENCY EPA STANDARDS DOE DERIVED CONCENTRATION GUIDES

DCGS DOSE LIMITS AND OTHER REQUIREMENTS IN DOE ORDERS

ENVIRONMENTAL STANDARDS ARE ESTABLISHED TO PROTECT PUBLIC HEALTH

AND THE ENVIRONMENT

RESULTS OF ENVIRONMENTAL MONITORING DURING 1991 INDICATE THAT

CONCENTRATIONS OF CONTAMINANTS OF CONCERN WERE BELOW APPLICABLE

STANDARDS AND DCGS CONCENTRATIONS OF SOME CHEMICAL CONTAMINANTS

IN GROUNDWATER WERE ABOVE THE NEW YORK STATE DEPARTMENT OF

ENVIRONMENTAL CONSERVATION CLASS GA AND EPA GUIDELINES FOR

DRINKING WATER THESE GUIDELINES WERE INCLUDED FOR COMPARISON

PURPOSES ONLY GROUNDWATER AT NFSS IS NOT USED FOR DRINKING WATER

THE POTENTIAL RADIATION DOSE CALCULATED FOR HYPOTHETICAL

MAXIMALLY EXPOSED INDIVIDUAL IS 03 MREM MILLIROENTGEN EQUIVALENT

MAN PER YEAR LESS THAN AN INDIVIDUAL WOULD RECEIVE WHILE

TRAVELING IN AN AIRPLANE AT 12000 METERS 39000 FEET FOR ONE

HOUR
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DURING 1991 SITE ACTIVITIES INCLUDED REMEDIATING ONE LOCALIZED
ONSITE AREA APPROXIMATELY 100 SQUARE METERS 1100 SQUARE FEET
AND CONSOLIDATING TWO SMALL INTERIM STORAGE PILES AND 60 DRUMS OF

RADIOACTIVELY CONTAMINATED MATERIAL INTO THE WASTE CONTAINMENT

STRUCTURE NFSS WAS IN COMPLIANCE WITH ALL APPLICABLE DOE ORDERS
AND FEDERAL AND STATE REGULATIONS

AS PART OF THE ONGOING ENVIRONMENTAL MONITORING PROGRAM AT

NFSS THE ADEQUACY OF EXISTING MONITORING ACTIVITIES IS ASSESSED

ANNUALLY RESULTS OF THIS ASSESSMENT ARE USED TO IDENTIFY ANY
NECESSARY CHANGES IN THE SCOPE OF THE MONITORING PROGRAM SUCH

CHANGES MAY RESULT FROM CHANGING SITE CONDITIONS CHANGING

REGULATORY REQUIREMENTS OR NEWLY IDENTIFIED DATA NEEDS TO SUPPORT
THE REMEDY SELECTION PROCESS BEING CONDUCTED FOR THE SITE
ADDITIONALLY AS MONITORING DATA ARE ACCUMULATED DECISIONS MAY BE
MADE TO ADJUST MONITORING REQUIREMENTS FUTURE ANNUAL SITE

ENVIRONMENTAL REPORTS WILL REFLECT ANY CHANGES TO THE ROUTINE

MONITORING PROGRAM
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300 INTRODUCTION

ENVIRONMENTAL MONITORING OF THE US DEPARTMENT OF ENERGYS
DOE NIAGARA FALLS STORAGE SITE NFSS AND SURROUNDING AREA BEGAN
IN 1981 THIS DOCUMENT DESCRIBES THE ENVIRONMENTAL MONITORING

PROGRAM IMPLEMENTATION OF THE PROGRAM MONITORING RESULTS

FOR 1991 AND SPECIAL OCCURRENCES IF ANY DURING 1991 AND THE

FIRST QUARTER OF 1992

11 DOE INVOLVEMENT

NFSS IS PART OF THE FORMERLY UTILIZED SITES REMEDIAL ACTION

PROGRAM FUSRAP DOE PROGRAM TO DECONTAMINATE OR OTHERWISE

CONTROL SITES WHERE RESIDUAL RADIOACTIVE MATERIALS REMAIN FROM THE

EARLY YEARS OF THE NATIONS ATOMIC ENERGY PROGRAM OR FROM

COMMERCIAL OPERATIONS CAUSING CONDITIONS THAT CONGRESS HAS

AUTHORIZED DOE TO REMEDY

12 BITE DESCRIPTION

NFSS IS IN NORTHWESTERN NEW YORK WITHIN THE TOWNSHIP OF

LEWISTON NIAGARA COUNTY FIGURE 11 THE NFSS PROPERTY INCLUDES

THREESTORY BUILDING BUILDING 401 WITH THREE ADJACENT SILOS AN
OFFICE BUILDING SMALL STORAGE SHED AND FOUR ABANDONED BUILDINGS

FIGURE 12 NO PROCESS EFFLUENTS ARE GENERATED AT THE SITE THE

WASTE CONTAINMENT STRUCTURE WCS CLAYLINED CLAYCAPPED AND

GRASSCOVERED STORAGE PILE COVERS APPROXIMATELY HA 10 ACRES
FIGURE 13 THE ROUTINE MAINTENANCE OF THE WCS IS DESCRIBED IN

AN INSTRUCTION GUIDE THE PROPERTY IS ENTIRELY FENCED AND PUBLIC

ACCESS IS RESTRICTED

13 SITE HISTORY

THE HISTORY OF NFSS GOES BACK TO WORLD WAR II WHEN THE

MANHATTAN ENGINEER DISTRICT PREDECESSOR TO THE ATOMIC ENERGY

COMMISSION USED PART OF THE ARMYS LAKE ONTARIO ORDNANCE WORKS

LOOW AS TRANSSHIPMENT AND STORAGE SITE FOR RADIOACTIVE

1150031 090192
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FIGURE 13AERIAL VIEW OF THE NESS WASTE CONTAINMENT STRUCTURE
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MATERIALS THE SITE WAS ALSO USED FOR ENRICHING NONRADIOACTIVE

BORONB 1954 THROUGH 1958 AND 1964 THROUGH 1971 HOWEVER THE

PRIMARY USE OF THE SITE 1944 TO PRESENT HAS BEEN FOR STORAGE OF

RADIOACTIVE RESIDUES PRODUCED AS BYPRODUCT OF URANIUM

PRODUCTION AS RESULT OF STORAGE OPERATIONS PORTIONS OF THE

FORMER WOW OTHER THAN THE PRESENT NFSS BECAME CONTAMINATED WHEN

SOME OF THE RADIOACTIVE MATERIALS STORED AT NFSS MIGRATED DUE TO

EROSION CHIEFLY THROUGH DRAINAGE DITCHES

TODAY NFSS CONSISTS OF 77 HA 191 ACRES OF THE WOWS
ORIGINAL 3060 HA 7570 ACRES RADIOLOGICAL SURVEYS AND

CHARACTERIZATIONS OF NFSS WERE PERFORMED IN 1979 AND 1980

BATTELLE 1991 AND RADIOLOGICAL SURVEYS OF VICINITY PROPERTIES

WERE CONDUCTED FROM 1981 TO 1985 REMEDIATION OF VICINITY

PROPERTIES BEGAN IN 1981 AND CONTINUED UNTIL 1986 REMEDIATION AT

NFSS BEGAN IN 1982 AND CONTINUED UNTIL 1986 CONTAMINATED

MATERIALS MOVED BETWEEN 1981 AND 1986 INCLUDING K65 MATERIAL

RESULTING FROM PITCHBLENDE PROCESSING FOR URANIUM EXTRACTION WERE

STORED IN THE WCS ONE LOCALIZED ONSITE AREA APPROXIMATELY 100

1100 FT WAS REMEDIATED IN MID1991 IN ADDITION TWO SMALL

INTERIM STORAGE PILES OF CONTAMINATED MATERIALS GENERATED DURING

ADDITIONAL REMEDIATION OF ONSITE ISOLATED AREAS IN 1989 AND

60 DRUMS OF RADIOACTIVELY CONTAMINATED MATERIAL WERE CONSOLIDATED

INTO THE WCS ALL ONSITE AREAS OF RESIDUAL RADIOACTIVITY ABOVE

GUIDELINES HAVE NOW BEEN REMEDIATED MATERIALS GENERATED DURING

REMEDIAL ACTIONS ARE STORED IN THE WCS APPROXIMATELY 195000

255000 YD
CHEMICAL CHARACTERIZATION OF THE SITE WAS CONDUCTED IN 1990

SOIL GAS SURVEY IDENTIFIED MODERATELY ELEVATED LEVELS OF VOLATILE

ORGANIC COMPOUNDS NEAR BUILDING 401 AN INVESTIGATION WILL BE

CONDUCTED TO DETERMINE WHETHER VOLATILE ORGANIC COMPOUNDS ARE ALSO

PRESENT IN THE GROUNDWATER

14 LAND USE

AS SHOWN IN FIGURE 14 LAND IN THE VICINITY OF THE SITE IS

PREDOMINANTLY RURAL THE SITE IS BORDERED BY CHEMICAL WASTE

1150031 090192



PLETCHER ROAD

BASED ON AERIAL PHOTOGRAPHS SITE VISITS AND USGS TOPOGRAPHIC MAP 124000 SCALE
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FIGURE 14
GENERALIZED LAND USE IN THE VICINITY OF NFSS



DISPOSAL FACILITY CWM CHEMICAL SERVICES INC TO THE NORTH

SOLID WASTE DISPOSAL FACILITY MODERN DISPOSAL INC TO THE EAST

AND SOUTH AND NIAGARA MOHAWK POWER CORPORATION RIGHTOFWAY TO

THE WEST

THE PRINCIPAL SOURCES OF POTABLE WATER IN THE NFSS AREA ARE

LAKE ERIE 65 PERCENT THE NIAGARA RIVER 25 PERCENT AND

GROUNDWATER 10 PERCENT APPROXIMATELY 90 PERCENT OF THE

POPULATION OF LEWISTON USES THE FIRST TWO SOURCES SURFACE WATER

DISCHARGES FROM THE SITE VIA THE CENTRAL DRAINAGE DITCH AND THE

WEST DRAINAGE DITCH WHICH EMPTY INTO FOURMILE CREEK WHICH

ISCHARGES INTO LAKE ONTARIO APPROXIMATELY KM MI NORTH OF

NFSSJ
THE NEAREST RESIDENTIAL AREAS ARE APPROXIMATELY 11 KM

068 MI SOUTHWEST OF THE SITE THE RESIDENCES ARE PRIMARILY

SINGLEFAMILY DWELLINGS THE TOTAL POPULATION OF THE AREA WITHIN

AN 80KM 50MI RADIUS OF NFSS IS IN EXCESS OF 250000 ACCORDING

TO THE 1990 CENSUS ECONOMIC DEVELOPMENT BOARD AT THE LOCKPORT

COUNTY COURT HOUSE COUNTY SEAT THE POPULATION OF NIAGARA COUNTY

IS 220756

25 CLIMATE

TABLE 11 IS SUMMARY OF 1991 CLIMATOLOGICAL DATA FROM THE

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION NOAA FOR THE

BUFFALONIAGARA FALLS AREA IT INCLUDES SITE PRECIPITATION DATA FOR

1991 AND NOAA NORMAL PRECIPITATION DATA FROM 1951 TO 1980 MONTHLY

SITE PRECIPITATION RANGED FROM 18 TO 20 CM 071 TO 79 IN
TEMPERATURE EXTREMES RANGED FROM 17 TO 32C 14 TO 90F
AVERAGE WIND SPEED RANGED FROM 15 TO 21 KMH 93 TO 13 MPH
PREDOMINANTLY FROM THE WEST
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TABLE 11SUIMUARY OF CLIWNATOLOGICAL DATA FOR 1991

OR BUFFALO REV YORK AND VICINITY

TOTAL TOTAL SITEE TOTAL NORMALB WINDTEMOERATURE 71 PRECIP PRECIP PRECIP AVG SPEED REMULTANTMONTH KIN MAX AVG IN IN IN MPH DIRECTIONJANUARY 45 26 21 30 13FEBRUARY 57 31 21 24 24 13MARCH 18 70 38 60 79 30 12APRIL 26 78 51 58 48 31 12 SW

MAY 36 90 64 31 26 29 11 SWJUNE 46 88 69 09 07 27 96JULY 52 88 72 33 26 30 98AUGUST 52 89 71 28 23 42 93SEPTEMBER 32 89 62 32 13 34 95OCTOBER 30 79 53 31 14 29 98 SWNOVEMBER 18 70 39 40 16 36 114DECEMBER 59 31 34 39 34 134

SOURCE NOAA LOCAL CLIMNATOLOGICAL DATA GREATER BUFFALO MT AIRPORT BUFFALO NYARESULTS FROM RAIN GAUGE AT THE SITE VALUES WITH INCLUDE SNOW VALUES FOR SNOW HAVE BEEN CONVERTED TOWATER EQUIVALENT VALUEM BY MULTIPLYING BY 010BSOURCET CLIMATES OF THE STATE THIRD EDITION VOLUME NOAH NORMALS FOR GREATER BUFFALO INTERNATIONALAIRPORT BUFFALO NY DARNED ON

RECORD FROM 1951 TO 1980

IDLE IS 61 1861I111 EM MCI IN ANTE IS TC



SUMMARY OF ENVIRONMENTAL COMPLIANCE

THE PRIMARY REGULATORY GUIDELINES AND LIMITS ARE GIVEN IN THE

DOE ORDERS AND SIX FEDERAL ACTS THE CLEAN AIR ACT CAA THE

CLEAN WATER ACT CWA THE RESOURCE CONSERVATION AND RECOVERY ACT

RCRA THE TOXIC SUBSTANCES CONTROL ACT TSCA THE COMPREHENSIVE

ENVIRONMENTAL RESPONSE COMPENSATION AND LIABILITY ACT CERCLA AS

AMENDED BY THE SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT SARA
AND THE NATIONAL ENVIRONMENTAL POLICY ACT NEPA THE FOLLOWING

SUMMARIES DESCRIBE COMPLIANCE REQUIREMENTS AS THEY EXISTED IN 1991

AND FIRST QUARTER 1992 AS WELL AS ANTICIPATED REGULATORY

REQUIREMENTS THAT COULD AFFECT THE SITE IN THE FUTURE

22 PRIMARY REGULATORY GUIDELINES

DOE ORDERS FOR RADIONUCLIDE RELEASES

SITE RELEASES MUST COMPLY WITH SPECIFIC DOE ORDERS 5400 SERIES

AND DOE ORDER 58202A RADIOACTIVE WASTE MANAGEMENT DOE 1988A
THAT ESTABLISH QUANTITATIVE LIMITS DERIVED CONCENTRATION GUIDES

DCGS AND DOSE LIMITS FOR RADIOLOGICAL RELEASES FROM DOE

FACILITIES FOR ENVIRONMENTAL PROTECTION AGENCY EPA PERMITTING

PURPOSES DOE ORDERS ARE TREATED AS LEGAL REQUIREMENTS AND

RELEASES OF SOURCE SPECIAL NUCLEAR OR BYPRODUCT MATERIAL IN

COMPLIANCE WITH DOE ORDERS AT ITS FACILITIES ARE CONSIDERED

FEDERALLY PERMITTED ACTIONS 54 FR 22524
ENVIRONMENTAL MONITORING RESULTS FOR CALENDAR YEAR 1991 SHOW

THAT NFSS WAS IN COMPLIANCE WITH ALL APPLICABLE RADIONUCLIDE

RELEASE STANDARDS AND DOE ORDERS SECTION 40 PRESENTS THE RESULTS

OF THE ENVIRONMENTAL MONITORING PROGRAM FOR RADIOACTIVE

CONTAMINANTS

CLEAN AIR ACT AND NATIONAL EMISSION STANDARDS FOR
HAZARDOUS AIR POLLUTANTS

THE PRIMARY FEDERAL STATUTE GOVERNING AIR EMISSIONS IS THE CAA

NFSS IS NOT AN OPERATING FACILITY HAS NO POINT SOURCES EG
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STACKS VENTS OR EFFLUENT STREAMS FOR RADIONUCLIDE AIR EMISSIONS
AND DOES NOT REQUIRE ANY STATE OR FEDERAL AIR PERMITS NFSS WAS

SUBJECT TO SUBPARTS AND OF THE NATIONAL EMISSION STANDARDS FOR
HAZARDOUS AIR POLLUTANTS NESHAPS IN 1991 BEGINNING IN

JULY 1991 NFSS WAS ALSO SUBJECT TO THE GENERAL PROVISIONS OF IS
NESHAPS FOUND IN SUBPART WHEN TWO SMALL PILES OF RADIOACTIVELY
CONTAMINATED SOIL WERE EXCAVATED AND CONSOLIDATED INTO THE EXISTING
WCS HOWEVER CALCULATIONS SHOWED THAT ALL RADIONUCLIDE EMISSIONS

RESULTING FROM THE PILE CONSOLIDATION WORK WOULD CAUSE AN EFFECTIVE
DOSE EQUIVALENT OF LESS THAN PERCENT OF THE SUBPART STANDARD
THUS THE PILE CONSOLIDATION WORK WAS EXEMPTED FROM ANY OF THE
NOTIFICATION OR REPORTING REQUIREMENTS FOUND IN SUBPART

COMPLIANCE WITH THE NONRADON RADIONUCLIDE STANDARD IN

SUBPART OF NESHAPS HAS BEEN DETERMINED BY EVALUATING THE SITE

USING THE COMPUTER MODEL AIRDOS VERSION 30 APPROVED BY EPA
RESULTS FROM THE MODEL INDICATE THAT NFSS IS IN COMPLIANCE WITH

SUBPART SEE APPENDIX E2
THE NATIONAL STANDARD FOR RADON EMISSIONS SUBPART EXPRESSLY

APPLIES TO NFSS PER 40 CFR SECTION 61190 STRATEGY FOR

DETERMINING COMPLIANCE WITH THE RADON FLUX STANDARD IN SUBPART
WAS APPROVED BY EPA IN 1990 AND COMPLIANCE WITH THE STRATEGY WAS
MAINTAINED IN 1991 RADON FLUX RATES MEASURED TO DEMONSTRATE

COMPLIANCE WITH SUBPART ARE PROVIDED IN SUBSECTION 411
SUBPART WAS NOT APPLICABLE WHILE THE PILE CONSOLIDATION WORK

WAS BEING CONDUCTED BECAUSE THE STORAGE FACILITY WAS CONSIDERED TO
BE IN AN UNCOMPLETED STATUS AS PRESENTED IN THE PREAMBLE OF THE

FEDERAL REAISTER DATED DECEMBER 15 1989 SUBPART APPLIES ONLY TO

COMPLETED INTERIM STORAGE FACILITIES AT DOE SITES WHERE RADON IS IS

PRESENT UPON COMPLETION OF THE PILE CONSOLIDATION WORK RADON

FLUX WAS MONITORED FOR COMPLIANCE WITH SUBPART

NESHAPS SUBPART CONTAINS THE NATIONAL ASBESTOS EMISSION

STANDARDS ASBESTOS FROM THE ROOF OF BUILDING 410 WHICH HAS BEEN

DEMOLISHED IS BURIED IN AN ONSITE ASBESTOS BURIAL AREA BECAUSE

LONGTERM STORAGE IS PLANNED FOR THIS WASTE SUBPART WOULD BE
IS

APPLICABLE ONLY IF DOE DECIDED TO EXCAVATE THE ASBESTOS ASBESTOS

IS ALSO PRESENT IN BUILDING 401 AND IN SIDING ON OTHER BUILDINGS
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IN THE SUMMER OF 1990 WINDOWS AND BROKEN SIDING IN BUILDING 401

WERE BOARDED UP TO PREVENT ANIMAL INTRUSION SUBPART WILL BE

APPLICABLE FOR ALL ASBESTOS REMOVAL ACTIVITIES

CLEAN WATER CT

POLLUTANTS DISCHARGED TO WATERS OF THE UNITED STATES ARE

REGULATED UNDER THE FEDERAL CWA

ON NOVEMBER 16 1990 EPA PROMULGATED CHANGES TO ITS STORMWATER

REGULATION PROVISIONS ALTHOUGH THESE PROVISIONS DID NOT AFFECT

REPORTING OBLIGATIONS FOR 1991 SIGNIFICANT CHANGES IN COMPLIANCE

REPORTING AND MONITORING WILL BE IMPLEMENTED IN 1992 AS RESULT

OF THE CHANGES TO THE STORMWATER REGULATIONS DOE HAS DETERMINED

THAT STORMWATER DISCHARGE PERMIT WILL BE REQUIRED FOR NFSS

PLAN WILL BE DEVELOPED AND IMPLEMENTED TO MEET THE REGULATORY

DEADLINE OF OCTOBER 1992 SET FOR SUBMITTAL OF STORMWATER

DISCHARGE PERMIT APPLICATIONS THE PLAN WILL INCLUDE DATA

COLLECTION METHODOLOGY FOR ALL APPLICABLE REGULATORY PARAMETERS

REFERENCED IN THE REGULATION

RESOURCE CONSERVATION AND RECOVERY KCT

RCRA IS THE PRINCIPAL FEDERAL STATUTE GOVERNING THE MANAGEMENT

OF HAZARDOUS WASTE NEITHER RCRAREGULATED WASTES NOR RADIOACTIVE

WASTES CONTAINING RCRAREGULATED WASTES HAVE BEEN DETECTED AT NFSS

TOXIC SUBSTANCES CONTROL PCT

THE MOST COMMON TOXIC SUBSTANCES REGULATED BY TSCA ARE

POLYCHLORINATED BIPHENYLS PCBS AND ASBESTOS AS NOTED EARLIER

ASBESTOS IS PRESENT AT NFSS BUILDING 401 IS NOT SCHEDULED FOR

RENOVATION OR DEMOLITION ASBESTOS IS ALSO PRESENT IN AN ONSITE

LANDFILL BUT LONGTERM STORAGE OF IT IS PLANNED PROVISIONS

REGULATING ASBESTOS ARE ANTICIPATED TO REMAIN LIMITED TO THE

NOTIFICATION OF ANY FUTURE OWNER OF THE PROPERTY THAT ASBESTOS IS

PRESENT PCB DISPOSAL WAS IN ACCORDANCE WITH APPLICABLE

REQUIREMENTS
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COMPREHENSIVE ENVIRONMENTAL RESPONSE COMPENSATION AND
LIABILITY KCT

CERCLA AS AMENDED BY SARA IS THE PRIMARY SOURCE OF STATUTORY

AUTHORITY FOR THE REMEDIATION OF SITES CONTAMINATED WITH HAZARDOUS

SUBSTANCES HOWEVER ANY FURTHER REMEDIAL ACTION ACTIVITIES AT

NFSS WILL BE MANAGED UNDER NEPA AUTHORITY BECAUSE THE RECORD OF

DECISION ROD WAS PLACED IN THE ADMINISTRATIVE RECORD IN 1986

BEFORE SARA MADE CERCLA APPLICABLE TO FEDERAL FACILITIES

IN RESPONSE TO REQUEST FROM EPA PRELIMINARY ASSESSMENT
WHICH IS AN EVALUATION TO DETERMINE THE SEVERITY OF THE THREAT THAT

HAZARDOUS WASTE SITE POSES TO HUMAN HEALTH AND THE ENVIRONMENT
WAS COMPLETED IN 1990 BECAUSE INSUFFICIENT CHEMICAL DATA WERE

INCLUDED IN THE PRELIMINARY ASSESSMENT SITE INVESTIGATION IS

BEING PERFORMED AND RESULTS SHOULD BE AVAILABLE IN FISCAL YEAR
1992

NATIONAL ENVIRONMENTAL POLICY ACT

COMPLIANCE WITH NEPA WAS ACCOMPLISHED THROUGH THE USE OF ACTION

DESCRIPTION MEMORANDA WITH CORRESPONDING MEMORANDATOFILE AND AN

ENVIRONMENTAL IMPACT STATEMENT EIS AN EIS WAS ISSUED IN 1986 TO

EVALUATE LONGTERM DISPOSITION OF THE WASTE PILE CONSISTENT WITH

THE ROD DOE HAS CHOSEN LONGTERM INPLACE MANAGEMENT OF THE WASTE

PILE BECAUSE REMEDIATION OF THE SITE AND CONSTRUCTION OF THE

WASTE PILE WERE COMPLETED BEFORE THE EFFECTIVE DATE OF SARA THE

CLEANUP DECISION WAS BASED ON NEPA IT WAS DESIGNED TO MEET THE

GOAL OF PROTECTING HUMAN HEALTH AND THE ENVIRONMENT

IN 1991 DOCUMENTATION TO JUSTIFY PROPOSED ACTION AS

CATEGORICAL EXCLUSION CX FOR REMOVAL OF FOUR UNDERGROUND STORAGE

TANKS USTS WAS SUBMITTED TO AND APPROVED BY DOE HEADQUARTERS

THE USTS DISCOVERED DURING THE FIRST QUARTER OF 1991 WERE SAMPLED

AND REMOVED IN ACCORDANCE WITH NYCRR SECTION 6139 IN ADDITION

SITE ASSESSMENT WAS PERFORMED AS REQUIRED UNDER 40 CFR SUBPART

THE FEDERAL REGULATIONS WERE APPLICABLE TO THE REMOVAL OPERATION

BECAUSE THE USTS WERE NOT REGISTERED WITH THE NEW YORK STATE
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DEPARTMENT OF ENVIRONMENTAL CONSERVATION NYSDEC AS REQUIRED UNDER

NYCRR PART 612 THE FEDERAL AND STATE REGULATIONS ARE SIMILAR

EXCEPT FOR THE FEDERAL REQUIREMENT OF CONDUCTING SITE ASSESSMENT

CX COVERING ENVIRONMENTAL MONITORING ACTIVITIES WAS ALSO

APPROVED BY DOE HEADQUARTERS

OTHER MAJOR ENVIRONMENTAL STATUTES AND EXECUTIVE ORDERS

IN ADDITION TO THE AFOREMENTIONED DOE ORDERS AND STATUTES
SEVERAL OTHER MAJOR ENVIRONMENTAL STATUTES HAVE BEEN REVIEWED FOR

APPLICABILITY FOR EXAMPLE THE FEDERAL INSECTICIDE FUNGICIDE
AND RODENTICIDE ACT THE ENDANGERED SPECIES ACT THE SAFE DRINKING
WATER ACT AND THE NATIONAL HISTORIC PRESERVATION ACT HAVE ALL BEEN

FOUND TO IMPOSE NO CURRENT REQUIREMENTS ON NFSS IN ADDITION
EXECUTIVE ORDERS 11988 FLOODPLAIN MANAGEMENT AND 11990

PROTECTION OF WETLANDS AND STATE LAWS AND REGULATIONS HAVE BEEN
REVIEWED FOR APPLICABILITY AND COMPLIANCE NFSS IS IN COMPLIANCE
WITH ALL APPLICABLE ENVIRONMENTAL STATUTES REGULATIONS AND
EXECUTIVE ORDERS

202 APPLICABLE ENVIRONMENTAL PERMITS

DOE HAS DETERMINED THAT STORMWATER DISCHARGE PERMIT

APPLICATION MUST BE SUBMITTED PURSUANT TO THE NATIONAL POLLUTANT

DISCHARGE ELIMINATION SYSTEM NPDES REGULATIONS BY THE REGULATORY
DEADLINE OF OCTOBER 1992

203 ENVIRONMENTAL IMPACT STATEMENTS AND ENVIRONMENTAL ASSESSMENTS

AS STATED AN EIS EVALUATING LONGTERM DISPOSITION OF THE WASTE

PILE WAS COMPLETED ARID INCORPORATED INTO THE ADMINISTRATIVE RECORD

IN 1986
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SU3O OP REGULKTORY CONPLWICE IN CALENDLE YEAR 1992
FIRST QUARTER

EXCEPT FOR CHEMICAL CONTAMINANTS THAT EXCEED EPA ANDOR NYSDEC

DRINKING WATER GUIDELINES NFSS IS CURRENTLY IN COMPLIANCE WITH ALL

APPLICABLE ENVIRONMENTAL REGULATIONS DURING THE FIRST QUARTER OF

1992 ENVIRONMENTAL MONITORING CONTINUED AS DID REVIEW OF

POTENTIALLY APPLICABLE REGULATIONS FOR THEIR INPUT ON THE SITE
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ENVIRONMENTAL PROGRAM INFORMATION

ROUTINE MONITORING FOR RADIATION RADIOACTIVE MATERIALS AND

CHEMICAL SUBSTANCES AT NFSS IS USED TO DOCUMENT COMPLIANCE WITH

APPROPRIATE STANDARDS PROVIDE THE PUBLIC WITH INFORMATION PROVIDE

HISTORICAL RECORD FOR YEARTOYEAR COMPARISONS AND IDENTIFY

ENVIRONMENTAL IMPACTS THE ENVIRONMENTAL MONITORING PROGRAM

ASSISTS IN FULFILLING THE DOE POLICY OF PROTECTING PUBLIC HEALTH

AND THE ENVIRONMENT AND MITIGATING ENVIRONMENTAL IMPACTS
THE OBJECTIVES OF THIS REPORT ARE TO

DESCRIBE EFFORTS TO CONTROL STORED POLLUTANTS UNTIL FUTURE

REMEDIATION

DESCRIBE THE ENVIRONMENTAL MONITORING PROGRAM

REPORT THE RADIOLOGICAL AND NONRADIOLOGICAL CONDITIONS OF

THE SITE AND SURROUNDING AREAS DURING 1991

PROVIDE COMPARISON OF MONITORING RESULTS AND APPLICABLE

REGULATORY STANDARDS APPENDIX

PROVIDE TREND ANALYSES WHERE APPLICABLE TO INDICATE

INCREASES OR DECREASES IN ENVIRONMENTAL IMPACT

TO ENSURE THAT THE ENVIRONMENTAL MONITORING DATA ARE OF

SUFFICIENT QUALITY TO MEET THESE OBJECTIVES ALL PERSONNEL INVOLVED

IN SAMPLING ARE TRAINED IN SITESPECIFIC REQUIREMENTS AND SAMPLING

TECHNIQUES THIS TRAINING IS CONDUCTED BEFORE EACH SAMPLING EVENT

BEGINS AND IS FOLLOWED UP BY LESSONS LEARNED ANALYSIS AFTER

SAMPLING IS COMPLETED THE ENVIRONMENTAL MONITORING GROUP

SUPERVISOR IS RESPONSIBLE FOR ENSURING THAT ALL OAK RIDGE SUPPORT

STAFF AND SITE SUPPORT PERSONNEL ARE TRAINED

THE PRIMARY AUDIENCE FOR THE ENVIRONMENTAL MONITORING RESULTS

MAY INCLUDE THE GENERAL PUBLIC PROPERTY OWNERS MEDIA COMMUNITY

INTEREST GROUPS TECHNICAL STAFFS OF FEDERAL STATE AND LOCAL

GOVERNMENT AGENCIES AND REGULATORY PERSONNEL
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301 SUMMARY OF ENVIRONMENTAL MONITORING PROGRAM

311 ENVIRONMENTAL MONITORING REQUIREMENTS

REQUIREMENTS FOR ENVIRONMENTAL MONITORING OF RADIOACTIVE

MATERIALS IN AIR SURFACE WATER SEDIMENT AND GROUNDWATER ARE
FOUND IN THE DOE ORDERS DEALING WITH RADIATION PROTECTION OF THE

PUBLIC AND THE ENVIRONMENT REQUIREMENTS FOR ENVIRONMENTAL

MONITORING OF AIRBORNE POLLUTANTS RADON AND OTHER RADIONUCLIDES
ARE FOUND IN NESHAPS REQUIREMENTS FOR ENVIRONMENTAL MONITORING OF

NONRADIOLOGICAL PARAMETERS ARE FOUND IN DOE ORDER 54001
DOE 1988B NONRADIOLOGICAL PARAMETERS WERE MONITORED TO OBTAIN

INFORMATION ON GROUNDWATER QUALITY

312 MONITORING NETWORKS

THE ENVIRONMENTAL MONITORING NETWORKS AT NFSS ARE AS FOLLOWS

THERE ARE 46 RADON AND EXTERNAL GAMMA RADIATION MONITORING
STATIONS 18 ONSITE 19 PROPERTYLINE AND OFFSITE ALL

STATIONS EXCEPT BACKGROUND STATIONS ARE ONSITE AND

ACCESSIBLE ONLY TO EMPLOYEES AND AUTHORIZED VISITORS SOME

STATIONS ARE LOCATED ON OR NEAR THE PROPERTY LINE TO ALLOW

DETERMINATION OF EXPOSURE AT THE FENCELINE AS REQUIRED BY
DOE ORDERS

THERE ARE FIVE SURFACE WATER AND SEDIMENT MONITORING
LOCATIONS THREE ONSITE ONE UPSTREAM AND TWO OFFSITE

DOWNSTREAM

NFSS HAS 47 GROUNDWATER MONITORING LOCATIONS MONITORING
THE WCS IS THE OVERRIDING CONSIDERATION THE TWO

GROUNDWATER SYSTEMS BENEATH THE WCS ARE INDEPENDENT OF EACH

OTHER AND FLOW IN DIFFERENT DIRECTIONS
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BACKGROUND STATIONS ARE LOCATED OFFSITE IN AREAS CONSIDERED

TO BE UNCONTAMINATED MEASURED BACKGROUND VALUES ARE

COMPARED WITH SITE VALUES TO DETERMINE COMPLIANCE WITH DOE

ORDERS

DETAILS ON THE MONITORING NETWORKS ARE PROVIDED IN SECTIONS 40
AND 50

32 SUMMARY OF SPECIAL ENVIRONMENTAL ACTIVITIES

DURING 1991 THE ENVIRONMENTAL ACTIVITIES AT NFSS CONSISTED OF

PERFORMING THE ENVIRONMENTAL MONITORING DESCRIBED IN SECTIONS 40
AND 50 REMEDIATING ONE LOCALIZED ONSITE AREA AND INCORPORATING

TWO SMALL STORAGE PILES AND 60 DRUMS CONTAINING RADIOACTIVELY

CONTAMINATED MATERIAL INTO THE WCS

IN 1990 ONETIME SAMPLING EVENT WAS CONDUCTED TO STUDY GROSS

ALPHA AND BETA CONCENTRATIONS IN 20 PERCENT OF THE SURFACE WATER
SEDIMENT AND GROUNDWATER SAMPLES THIS STUDY WAS DESIGNED TO

EVALUATE THE ISOTOPIC ANALYSES CURRENTLY PERFORMED BY COMPARING THE

SUM OF THE RADIONUCLIDE RESULTS TOTAL URANIUM AND RADIUM WITH THE

GROSS ALPHA AND BETA RESULTS TABLE 31 THERE WERE SOME LARGE

DISCREPANCIES BETWEEN THE GROSS ALPHA AND BETA RESULTS AND THE

ISOTOPIC RESULTS FOR THE SEDIMENT AND GROUNDWATER SAMPLING

LOCATIONS ESPECIALLY WELL OW15A BECAUSE THIS WELL IS LOCATED

IN THE LOWER GROUNDWATER SYSTEM THE SOURCE OF CONTAMINATION WAS

THOUGHT TO BE POTASSIUM40 ANDOR NATURAL THORIUM THEREFORE IN

THE SECOND QUARTER OF 1991 SAMPLES WERE COLLECTED FROM THE

SEDIMENT ARID GROUNDWATER LOCATIONS WITH ELEVATED GROSS ALPHA AND

BETA RESULTS AND WERE ANALYZED FOR POTASSIUM40 AND ISOTOPIC

THORIUM RESULTS TABLE 32 INDICATE THAT POTASSIUM40 AND

ISOTOPIC THORIUM ARE NOT CAUSING THE ELEVATED LEVELS HOWEVER IT

IS REASONABLE TO ASSUME THAT CONTAMINATION IS NOT MIGRATING FROM

THE WCS BECAUSE RESULTS FOR THE PRIMARY RADIONUCLIDES IN THE

WCS TOTAL URANIUM AND RADIUM ARE VERY LOW AND THE PRESENCE

OF CONTAMINATION IN THE LOWER GROUNDWATER SYSTEM BUT NOT IN THE

UPPER GROUNDWATER SYSTEM IS NOT PROBABLE IN ADDITION THE HIGH
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TABLE 31
SUMMARY OF GROSS RIPHA AND GROSS BETA

RESULT FOR NFBS 1990

SUMOF
SAMPLING ISOTOPIC
LOCATIONA GROSS ALPHA GROSS BETA RESULTS

SURFACE WATER 10 HSCIMLB

11 26 16 18

SEDIMENT PCIGE

11 26 24 56

GROUNDWATER 10 PCIMLB

OW3A 16
OW3B 24 12
OWSA 24 16
OWSB 14 13
OW12A 18
OW12B 33 18 11
OWISA 51 210
OWISE 22 21
BH61 38

ASAMPLING LOCATIONS ARE SHOWN IN SUBSECTION 41
10 MCIMI IS EQUIVALENT TO 0037 BQL AND

PCIL

CJ PCIG IS EQUIVALENT TO 0037 BQG
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TABLE 32
SUMMARY OF POTASSIUM40 AND ISOTOPIC

THORIUM RESULTS FOR NFBB 1993

SAMPLING
LOCATION POTASSIUNI40 THORIUIN232 THORIUM230 THORIUIN228

SEDIMENT PCIGB

11 21 14 101 096

GROUNDWATER 10 PCIIMLC

OW3A 10 04 06 04
OW5A 10 02 03 02
OW15A 17 09 09 09
OW15B 34 01 02 01

SAMPLING LOCATIONS ARE SHOWN IN SUBSECTION 41
PCIG IS EQUIVALENT TO 0037 BQG

1O JICIML IS EQUIVALENT TO 0037 BQL AND PCIL
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READINGS COULD BE ANOMOLIES IN 1992 SAMPLES FROM WELL OW15A
WILL BE ANALYZED FOR BETAEMITTING RADIONUCLIDES IN THE URANIUM

DECAY SERIES

SELFASSESSMENTS

DURING 1991 BECHTEL NATIONAL INC BNI THE PROJECT

MANAGEMENT CONTRACTOR FOR FUSRAP CONDUCTED TWO SELFASSESSMENTS AT

NFSS THE FIRST FOCUSED ON ENVIRONMENTAL MONITORING AND SAMPLING

ACTIVITIES THREE NONCONFORMANCE REPORTS AND LESSONS LEARNED

DOCUMENT WERE ISSUED ALL FINDINGS HAVE BEEN RESOLVED THE SECOND

FOCUSED ON REQUIREMENTS AND REGULATIONS FOR

ENVIRONMENTAL MONITORING AND REPORTING

CERCLA

RADIOACTIVE WASTE MANAGEMENT

RADIATION PROTECTION OF PUBLIC HEALTH AND THE ENVIRONMENT

NEPA

EMERGENCY RESPONSE AND COMMUNITY RIGHTTOKNOW
PCB MANAGEMENT

WATER DISCHARGE

AIR DISCHARGE

HAZARDOUS AND MIXED WASTE MANAGEMENT

RESULTS INDICATE THAT FUSRAP WAS IN COMPLIANCE WITH 98 PERCENT OF

THE REQUIREMENTS AND REGULATIONS EVALUATED CORRECTIVE ACTIONS ARE

BEING IMPLEMENTED IN RESPONSE TO THE 2PERCENT VARIANCE FINDINGS

WERE IN THE AREAS OF COMPLIANCE WITH CONTROLLING DOCUMENTS OR

SITUATIONS WHERE AN ALTERNATE APPROACH IS CONSISTENT WITH GOOD

INDUSTRY PRACTICES OR BEST MANAGEMENT PRACTICES THERE WERE NO

FINDINGS THAT REPRESENTED AN IMMINENT THREAT TO PUBLIC HEALTH

SAFETY OR THE ENVIRBNMENT

AN ACTION REMAINING OPEN FROM 1990 ASSESSMENTS INCLUDED THE

DEVELOPMENT OF ENVIRONMENTAL MONITORING PLANS REQUIRED BY DOE

ORDER 54001 DOE 1988BJ TO DOCUMENT THE RATIONALE FOR THE

ENVIRONMENTAL MONITORING NETWORKS AT FUSRAP SITES THE PLANS WERE

PUBLISHED IN NOVEMBER 1991
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ANY DEFICIENCIES IDENTIFIED IN SELFASSESSMENTS ARE PROCESSED

THROUGH THE CORRECTIVE ACTION PROCESS ESTABLISHED BY BNI
DEPENDING ON THE NATURE OF THE DEFICIENCY CORRECTIVE ACTION

REQUEST NONCONFORMANCE REPORT OR OBSERVATION REPORT IS USED TO

DOCUMENT THE DEFICIENCY AND BEGIN THE CORRECTIVE ACTION PROCESS
THE METHOD OF IDENTIFICATION DOCUMENTATION AND FINAL CORRECTIVE
ACTION ENABLES THE INFORMATION TO BE RETAINED AND IMPROVEMENTS

INCORPORATED INTO THE PROGRAM
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400 ENVIRONXENTHL PROGRP

NFSS IS NOT CURRENTLY AN ACTIVE SITE THEREFORE THE ONLY

EFFLUENTS ORIGINATING FROM THE SITE WOULD BE THE RESULT OF

CONTAMINANT MIGRATION

RADIOLOGICAL ENVIRONMENTAL MONITORING IN 1991 AT NFSS INCLUDED

SAMPLING FOR

RADON CONCENTRATIONS IN AIR

EXTERNAL GAMMA RADIATION EXPOSURE

RADIUM226 AND TOTAL URANIUM CONCENTRATIONS IN SURFACE

WATER SEDIMENT AND GROUNDWATER

THE MONITORING SYSTEMS INCLUDE ONSITE PROPERTYLINE AND

OFFSITE SAMPLING LOCATIONS TO PROVIDE SUFFICIENT INFORMATION ON

POTENTIAL EFFECTS OF THE SITE ON HUMAN HEALTH AND THE ENVIRONMENT

THE ANALYTICAL METHODS PERFORMED ON EACH MATRIX ARE PRESENTED IN

APPENDIX

THIS SECTION OF THE REPORT CONTAINS THE QUARTERLY RADIOLOGICAL

DATA FOR EACH SAMPLING POINT YEARLY AVERAGES AND TREND

INFORMATION THE METHODOLOGIES FOR CALCULATING THE AVERAGES AND

STANDARD DEVIATIONS ARE PROVIDED IN APPENDIX ALL QUARTERLY DATA

ARE REPORTED AS RECEIVED FROM THE LABORATORY HOWEVER THE AVERAGES

AND EXPECTED RANGES ARE REPORTED USING THE SMALLEST NUMBER OF

SIGNIFICANT FIGURES FROM THE QUARTERLY DATA EG 32 AND 32 BOTH

HAVE TWO SIGNIFICANT FIGURES WHERE APPROPRIATE DATA ARE

PRESENTED USING POWERS OF TEN EG 032 32 101
SOME OF THE QUARTERLY RESULTS ARE REPORTED USING LESS THAN

SIGN THIS NOTATION IS USED TO DENOTE SPECIFIC SAMPLE ANALYSIS

RESULTS THAT ARE BELOW THE LIMIT OF SENSITIVITY OF THE ANALYTICAL

METHOD BASED ON STATISTICAL ANALYSIS OF PARAMETERS WHEN

COMPUTING ANNUAL AVERAGES QUARTERLY VALUES REPORTED AS LESS THAN

GIVEN LIMIT OF SENSITIVITY ARE CONSIDERED EQUAL TO THAT LIMIT OF

SENSITIVITY

THE FOLLOWING SUBSECTIONS DISCUSS THE RADIOLOGICAL MONITORING

PROGRAM RESULTS FOR 1991 AND ANY POSSIBLE CONTAMINANT MIGRATION
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INDICATED BY THE RESULTS CONCENTRATION TRENDS ARE ALSO SHOWN IN

GRAPHICAL REPRESENTATIONS WHICH INCLUDE UP TO SIX OF THE HIGHEST

VALUES FOR EACH ANALYTE AND MATRIX SAMPLED DURING THE PAST FIVE

YEARS THE SCALES FOR THESE GRAPHS ARE SET TO PERCENTAGE OF THE

APPROPRIATE GUIDELINE BASED ON THE VALUES OF THE SAMPLES TO ENSURE

MAXIMUM RESOLUTION BACKGROUND VALUES ARE ALSO DISPLAYED WHEN

APPROPRIATE

41 ENVIRONMENTAL MONITORING FOR RADIOACTIVE CONTAMINANTS

411 RADON MONITORING

AT NFSS THE MAJOR RADIATION EXPOSURE PATHWAY FROM THE

URANIUM238 SERIES IS INHALATION OF THE SHORTLIVED RADIONUCLIDES
RADON HALFLIFE OF 38 DAYS AND RADON DAUGHTER PRODUCTS RADON

IS AN ALPHAPARTICLEEMITTING GAS THAT IS VERY MOBILE IN AIR
RADON MONITORING IS CONDUCTED TO CONFIRM THAT NFSS IS NOT

SIGNIFICANTLY ADDING TO THE NATURAL BACKGROUND RADON LEVELS AND TO

ENSURE COMPLIANCE WITH ENVIRONMENTAL REGULATIONS RADON MONITORING

LOCATIONS ARE SHOWN IN FIGURES 41 AND 42

DATA AND DISCUSSION

THE MAXIMUM QUARTERLY AMBIENT AIR RADON CONCENTRATION DETECTED

WAS 19 LO PCIML 007 BQL AT LOCATION 13 THE ANNUAL

AVERAGE RADON CONCENTRATIONS ONSITE AND AT THE PROPERTY LINE WERE

LESS THAN THE AVERAGE BACKGROUND CONCENTRATION SEE TABLE 41 NO

QUARTERLY OR ANNUAL AVERAGE LEVEL WAS HIGHER THAN THE DOE GUIDELINE

OF 30 L0 MCIML
THE RADON RESULTS FOR THE WCS SHOW AN AVERAGE FLUX RATE OF

005 PCIM 0002 BQM WITH MINIMUM AND MAXIMUM LEVELS OF

004 AND 33 PCIM LO AND 012 BQM RESPECTIVELY

THESE RESULTS DEMONSTRATE THAT THE WCS IS IN COMPLIANCE WITH THE

LIMIT OF 20 PCIM AN AVERAGED VALUE SET FORTH IN

40 CFR PART 61 SUBPART
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TABLE 41
AVERAGE RADON CONCENTRATIONS

AT NFBS 1992

PAQE OF

SAMPLING OUARTER
LOCATION AVG

CONCENTRATIONS ARE IN 10 PCIAL

PROPERTY LINE

05 04 03 03 04
06 04 03 03 04
18 04 03 04 07
11 04 03 03 05
07 04 03 03 04

04 04 03 03 04
11 12 04 03 03 06
12 04 04 03 03 04
13 19 04 03 07 08
14 05 04 03 04 04
15 07 04 03 05 05
20 08 04 03 03 05
28 14 04 03 03 06
29 08 04 03 07 06
34 11 04 03 03 05
35 13 04 03 03 06
36 08 04 03 03 05
38 11 04 03 03 05

AVERAGE 05

ONSITE

14 04 03 03 06
12 04 03 03 06

04 04 03 05
10 08 04 03 04 05
16 14 06 06 05 08
17 11 04 04 03 06
18 11 04 03 03 05
19 11 04 03 03 05
21 11 04 04 03 06
22 08 04 11 08 08
23 04 03 06 06
24 04 04 03 03 04
25 11 04 03 03 05
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TABLE 42
CONTINUED

PAQE OF

SAMPLING OUARTER
LOCATIONC AVG

ONSITE CONTD

26 14 04 03 03 06
27 09 04 03 03 05
39 06 04 04 03 04

QUALITY CONTROL
AVERAGE 06

31 04 04 03 06 04
32 12 04 03 03 06
338 12 04 03 03 06

AVERAGE 05

BACKGROUND

30 04 05 03 03 04
40 08 04 04 04 05
41 05 04 04 04 04
42 13 04 03 03 06

105 04 04 03 03 04
112 07 08 45 118
116 11 04 03 05 06
120 04 03 03 05
121 18 04 03 03 07

AVERAGE IO

AL I0 MCIMI IS EQUIVALENT TO 0037 BQL AND
PCIL THE DOE GUIDELINE IS 30 10 MCIMI

BBACKGROUND HAS NOT BEEN SUBTRACTED FROM THE REPORTED
VALUES NOTE CONCENTRATIONS AT SOME STATIONS WERE
BELOW VALUES AT BACKGROUND STATIONS

CSAMPLING LOCATIONS ARE SHOWN IN FIGURES 41 AND 42
DFIRST QUARTER DOSIMETERS ANALYZED BY RADON ENVIRONMENTAL

MONITORING INC DOSIMETERS IN SUBSEQUENT QUARTERS
ANALYZED BY LANDAUER INC

QUALITY CONTROL FOR STATION 12

EQUALITY CONTROL FOR STATION

QUALITY CONTROL FOR STATION 19
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TRENDS

TRENDS IN RADON CONCENTRATIONS MEASURED FROM 1986 THROUGH 1991

ARE PRESENTED IN TABLE 42 AND SHOWN IN FIGURE 43 THE MONITORING

STATIONS LOCATED ON THE PROPERTY LINE WERE CHOSEN FOR THE TREND

ANALYSIS BECAUSE THE RADON LEVELS MEASURED AT THESE LOCATIONS BEST

REPRESENT THE POTENTIAL LEVELS OF EXPOSURE TO THE PUBLIC AS

TABLE 42 SHOWS RADON CONCENTRATIONS AT THESE LOCATIONS ARE LOW
HAVE NOT FLUCTUATED NOTABLY AND APPROXIMATE BACKGROUND LEVELS FOR

THE AREA

412 EXTERNAL GAMMA RADIATION EXPOSURE MONITORING

EXTERNAL GAMMA RADIATION EXPOSURE RATES ARE MEASURED AS PART OF

THE ROUTINE ENVIRONMENTAL MONITORING PROGRAM TO CONFIRM THAT DIRECT

RADIATION LEVELS AT NFSS DO NOT DIFFER FROM NATURAL BACKGROUND

RADIATION LEVELS AND TO ENSURE COMPLIANCE WITH ENVIRONMENTAL

REGULATIONS

ALTHOUGH TISSUEEQUIVALENT THERMOLUMINESCENT DOSIMETERS ARE

STATEOFTHEART THE DOSIMETER ACCURACY IS APPROXIMATELY

10 PERCENT AT RADIATION LEVELS BETWEEN 100 AND 1000 MRYR AND

25 PERCENT AT LEVELS BETWEEN AND 70 MRYR THEREFORE FOR THE

LOW LEVELS THAT ARE BEING MONITORED AT NFSS BELOW 70 XNRYR THERE

CAN BE SEEMINGLY LARGE DIFFERENCES RESULTING FROM INACCURACIES OF

DETECTION AND THE PROCESSING SYSTEM

THE BACKGROUND EXTERNAL GAMMA RADIATION VALUE IS NOT CONSTANT

FOR GIVEN LOCATION OR FROM ONE LOCATION TO ANOTHER EVEN OVER

SHORT TIME BECAUSE THE VALUE IS AFFECTED BY COMBINATION OF BOTH

NATURAL TERRESTRIAL AND COSMIC RADIATION SOURCES AND BY FACTORS

SUCH AS THE LOCATION OF THE DOSIMETER IN RELATION TO SURFACE ROCK

OUTCROPS STONE OR CONCRETE STRUCTURES OR HIGHLY MINERALIZED SOIL

DOSIMETERS ARE ALSO INFLUENCED BY SITE ALTITUDE ANNUAL BAROMETRIC

PRESSURE CYCLES AND THE OCCURRENCE AND FREQUENCY OF SOLAR FLARE

ACTIVITY EISENBUD 1987 THEREFORE EXTERNAL GAMMA RADIATION

EXPOSURE RATES AT THE BOUNDARY COULD BE LESS THAN THE BACKGROUND

RATE MEASURED SOME DISTANCE FROM THE SITE AND RATES ONSITE COULD

BE LOWER THAN AT THE BOUNDARY
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TABLE 42
TREND ANALYSIS OR RADON CONCENTRATIONSAB

AT NFSS 19861991

AVERAGE ANNUAL EXPECTED AVERAGE ANNUAL
SAMPLING CONCENTRATION RANGED CONCENTRATION
LOCATIONE 1986 1987 1988 1989 1990 2S 1991

CONCENTRATIONS ARE IN 10 PCIMI

03 02 05 04 03 01 06 04
03 03 02 04 03 02 04 04
03 04 02 04 03 02 05 07
03 02 05 07 03 08 05
02 02 04 04 04 01 05 04
02 03 04 08 03 09 04

11 04 02 02 04 04 01 05 06
12 02 03 03 05 03 01 05 04
13 04 01 05 07 03 08 08
14 08 04 03 05 04 01 09 04
15 03 02 03 04 04 02 05 05
20 02 02 05 04 0B3 01 06 05
28 03 02 03 05 04 01 06 06
29 04 03 03 08 07 06
32 03 03 03 06 03 01 06 06
34 03 08 02 05 03 09 05
35 02 02 05 04 04 01 06 06
36 03 02 03 04 03 02 04 05

BACKGROUND

30 03 03 06 14 04 04
120 05 05 03 02 07 03
121 05 04 03 02 06 03

NOTE SOURCES FOR 19861990 DATA ARE THE ANNUAL SITE ENVIRONMENTAL REPORTS
FOR THOSE YEARS BNI 1987 1988 1989 1990 1991

AI 10 PCIML IS EQUIVALENT TO 0037 BQL AND PCIL THE DOE

GUIDELINE IS 30 10 PCIML

BMEASURED BACKGROUND HAS NOT BEEN SUBTRACTED

ASAMPLING LOCATIONS ARE SHOWN IN FIGURES 41 AND 42
DAVERAGE VALUE STANDARD DEVIATIONS 95 PERCENT CONFIDENCE LEVEL

STATION ESTABLISHED IN APRIL 1988
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DATA AND DJSAUS3IOFL

THE RESULTS OF EXTERNAL GAMMA RADIATION MONITORING ARE

PRESENTED IN TABLE 43 FOR EACH QUARTER AN AVERAGE OF THE

BACKGROUND LEVELS MEASURED WAS SUBTRACTED FROM THE SITE BOUNDARY

MEASUREMENTS TO PROVIDE AN ESTIMATE OF RADIATION LEVELS RESULTING

FROM RESIDUAL MATERIALS AT THE SITE

FOR COMPARISON FIGURE 44 SHOWS THE AVERAGE ANNUAL EXTERNAL

GAMMA RADIATION EXPOSURE RATES FOR LOCATIONS ONSITE AT THE SITE

BOUNDARY OFFSITE AND ACROSS THE NATION BASED ON THESE DATA THE

RADIOACTIVE WASTE AT NFSS DOES NOT PRESENT THREAT TO THE PUBLIC

FROM EXTERNAL GAMMA RADIATION EXPOSURE BECAUSE THE RATES ARE SO

LOW THE WASTE IS BURIED AND ACCESS TO THE WASTE IS RESTRICTED

TRENDS

TRENDS IN AVERAGE EXTERNAL GAMMA RADIATION EXPOSURE RATES

MEASURED AT THE PROPERTYLINE AND BACKGROUND LOCATIONS FROM 1986

THROUGH 1991 ARE PRESENTED IN TABLE 44 TRENDS FOR LOCATIONS WITH

THE HIGHEST CONCENTRATIONS ARE SHOWN IN FIGURE 45 EXTERNAL GAMMA

RADIATION EXPOSURE RATES HAVE NOT CHANGED NOTICEABLY OVER THE LAST

FIVE YEARS HOWEVER THE DOSIMETER ACCURACY LIMITS 25 PERCENT

AT THESE LOW RATES DO NOT PERMIT MORE ACCURATE DETERMINATION

413 SURFACE WATER MONITORING

SURFACE WATER MONITORING IS CONDUCTED TO DETERMINE WHETHER

ONSITE SURFACE WATER IS CONTAMINATED TO DETERMINE WHETHER RUNOFF

FROM NFSS CONTRIBUTES TO SURFACE WATER CONTAMINATION IN THE AREA

AND TO ENSURE COMPLIANCE WITH ENVIRONMENTAL REGULATIONS ONSITE

SAMPLING LOCATIONS FOR SURFACE WATER 10 AND 11 ARE SHOWN IN

FIGURE 46 OFFSITE LOCATIONS 12 AND 20 ARE SHOWN IN FIGURE 42
LOCATION IS AN UPSTREAM BACKGROUND LOCATION ESTABLISHED AT THE

SOUTH 31 DITCH IN OCTOBER 1988 LOCATIONS 12 AND 20 ARE 16 AND

32 KM AND MI DOWNSTREAM RESPECTIVELY FROM THE NORTHERN

BOUNDARY OF NFSS BECAUSE SURFACE WATER RUNOFF FROM THE SITE
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TABLE 43
AVERAGE EXTERNAL GAMMA RADIATION EXPOMURE RATES

AT NYSS 1991

PACIE OF

SAMPLING OUARTER
LOCATIONB AVG

RATES ARE IN RYR

PROPERTY LINE MEASURED BACKGROUND UUBTRACTED

10
17 22 10

10
11
12 11
13
14 12
15 10 12 20 10
20 10 13 19 10 13
28 16 15 10
29
34
35 12
36 10
38

AVERAGE

ONSITE MEASURED BACKGROUND SUBTRACTEDC

10 12
20 29 26 33 27

10
16
17 13 10
18 10 12 16 25 16
19
21 14 12 16 10
22 14 10
23 10 13 18 10
24
25
26
27
39

AVERAGE
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TABLE 43
CONTINUED

PACRE OF

SAMPLING OUARTER
LOCATIONB AVG

QUALITY CONTROL

32
33

BACKGROUND

30 68 60 57 60 61
40 70 69 70 76 71
41 72 68 68 84 73
42 74 72 70 86 75

105 73 62 62 69 67
112 76 74 70 88 77
116 60 70 66 71 67
120 92 84 88 91 89
121 97 93 83 108

AVERAGE 75

DOSIMETERS EVALUATED EACH QUARTER HAVE BEEN IN PLACE
FOR YR THE DOE GUIDELINE IS 100 MREMYR ABOVE
BACKGROUND MREM IS APPROXIMATELY EQUIVALENT TO MR

BSAMPLING LOCATIONS ARE SHOWN IN FIGURES 41 AND 42
CAVERAGE ANNUAL MEASURED BACKGROUND OF 75 MRYR HAS BEEN

SUBTRACTED FROM THE PROPERTYLINE AND ONSITE READINGS

DA ZERO VALUE INDICATES THAT THE RATE WAS EQUAL TO
BACKGROUND AT THIS LOCATION

READING NOT TAKEN BECAUSE THE DOSIMETER WAS VANDALIZED

EQUALITY CONTROL FOR STATION

QUALITY CONTROL FOR STATION 12

HQUALITY CONTROL FOR STATION 19
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TABLE 44
TREND ANALYSIS FOR EXTERNAL GAINA RADIATION EXPOSURE EATES

AT NYSS 19861991

AVERAGE ANNUAL EXPECTED AVERAGE ANNUAL
SAMPLING RATE RANGEA RATE
LOCATIONB 1986 1987 1988 1989 1990 28 1991

RATES ARE IN RYR
PROPERTY LINE MEASURED BACKGROUND UUBTRACTEDD

16 11 11 020
11 010

14 13 020
14 16 22 030 13

16 020
11 010

11
12 010
13

14 14 020
15 14 020 11
20 26 24 23 040 13
28 14 14 10 020 10
29 10 010

010
34 010
35 15 14 14 020
36 16 10 020

BACKGROUND

30 69 64 71 61 54 5077 61
120 83 80 7786 89
121 87 83 7991 95

NOTE SOURCES FOR 19861990 DATA ARE THE ANNUAL SITE ENVIRONMENTAL REPORTS
FOR THOSE YEARS BNI 1987 1988 1989 1990 1991

ATHE DOE GUIDELINE IS 100 MREMYR ABOVE BACKGROUND MREM IS
APPROXIMATELY EQUIVALENT TO MRBS LOCATIONS ARE SHOWN IN FIGURES 41 AND 42

EAVERAGE VALUE STANDARD DEVIATIONS 95 PERCENT CONFIDENCE LEVEL

DAVERAGE ANNUAL MEASURED BACKGROUND HAS BEEN SUBTRACTED FROM
PROPERTYLINE READINGS

ZERO VALUE INDICATES THAT THE LEVEL WAS EQUAL TO BACKGROUND
AT THIS LOCATION

CONTROL FOR STATION 12

STATION ESTABLISHED IN APRIL 1988
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TABLE 45
CONOENTRATIONMAB OF TOTAL URANIUM AND

RADIUM226 IN SURFACE WATER AT NPSS 1992

SAMPLING OUARTER
LOCATIONC AVG

CONCENTRATIONS ARE IN 10 CIML
TOTAL URANIUND

9E

10 11
11 13 16 13
12
2O

RADIUM2

9E 23 01 09
10 03 03 15 07
11 33 05 07
12 02 01 09 10 06
20 03 04 04 05 04

AL I0 IS EQUIVALENT TO 0037 BQL AND
PCIL THE DCGS FOR TOTAL URANIUM AND RADIUM226

ARE 600 I0 AND 100 10 SCIM1 RESPECTIVELY

BMEASURED BACKGROUND HAS NOT BEEN SUBTRACTED

CSAMPLING LOCATIONS ARE SHOWN IN FIGURES 42 AND 46
DTOTAL URANIUM CONCENTRATIONS WERE DETERMINED BY USING

FLUOROMETRIC ANALYSIS DURING THE FIRST THREE QUARTERS
AND BY KINETIC PHOSPHORESCENCE ANALYSIS DURING THE
FOURTH QUARTER

BACKGROUND UPSTREAM SAMPLING LOCATION

BECAUSE OF DROUGHT CONDITIONS THE DITCH WAS DRY AND
COULD NOT BE SAMPLED

OFFSITE DOWNSTREAM SAMPLING LOCATION

HRADIUM226 CONCENTRATIONS WERE DETERMINED BY EMANATION
DURING THE FIRST THREE QUARTERS AND BY ALPHA
SPECTROSCOPY DURING THE FOURTH QUARTER
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TABLE 46
TREND ANALYSIS FOR TOTAL URANIUM AND RADIUUA226

CONCENTRATIONUH IN SURFACE WATER AT KISS 19861991

AVERAGE ANNUAL EXPECTED AVERAGE ANNUAL
SAMPLING CONCENTRATION RANGED CONCENTRATION
LOCATION 1986 1987 1988 1989 1990 23 1991

CONCENTRATIONS ARE IN 10 PCIMI

TOTAL URANIUM

10
10 21 20
11 14 10 16 20 13
12 10 10
20

RADIUM
02 15 05

10 02 02 02 06 05 07 07
11 03 03 25 04
12 03 03 03 06 09 01 06
20 04 04 05 07 01 04

NOTE SOURCES FOR 19861990 DATA ARE THE ANNUAL SITE ENVIRONMENTAL REPORTS
FOR THOSE YEARS SNI 1987 1988 1989 1990 1991

10 PCIML IS EQUIVALENT TO 0037 BQL AND PCIL THE DCGS FOR
TOTAL URANIUM AND RADIUM226 ARE 600 10 AND 100 10 PCIML
RESPECTIVELY

BHEASURED BACKGROUND HAS NOT BEEN SUBTRACTED

SAMPLING LOCATIONS ARE SHOWN IN FIGURES 42 AND 46
DAVERAGE VALUE STANDARD DEVIATIONS 95 PERCENT CONFIDENCE LEVEL

TOTAL URANIUM CONCENTRATIONS WERE DETERMINED BY USING FLUOROMETRIC ANALYSIS
DURING 1986 THROUGH 1990 AND THE FIRST THREE QUARTERS OF 1991 AND BY
KINETIC PHOSPHORESCENCE ANALYSIS DURING THE FOURTH QUARTER OF 1991

BACKGROUND UPSTREAM SAMPLING LOCATION ESTABLISHED IN OCTOBER 1988 AT
THE SOUTH 31 DITCH THUS DATA FOR 1988 REPRESENT ONE QUARTERS
RESULTS NOT AVERAGE ANNUAL RESULTS

OFFSITE DOWNSTREAM SAMPLING LOCATION

BRADIUM226 CONCENTRATIONS WERE DETERMINED BY EMANATION DURING 1986 THROUGH
1990 AND THE FIRST THREE QUARTERS OF 1991 AND BY ALPHA SPECTROSCOPY DURING
THE FOURTH QUARTER OF 1991
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DISCHARGES VIA THE CENTRAL DRAINAGE DITCH ALL SAMPLING LOCATIONS

EXCEPT LOCATION WERE PLACED ALONG THAT DITCH

TABLE 45 PRESENTS 1991 CONCENTRATIONS OF TOTAL URANIUM AND

RADIUM226 IN SURFACE WATER WHICH WERE WELL BELOW THE DCGS OF

600 L0 AND 100 LO RESPECTIVELY

TRENDS

TRENDS IN AVERAGE ANNUAL RADIONUCLIDE CONCENTRATIONS MEASURED

IN SURFACE WATER FROM 1986 THROUGH 1991 ARE PRESENTED IN TABLE 46
AND SHOWN IN FIGURES 47 AND 48 AS SHOWN IN THE TABLE RESULTS

FOR 1991 ARE WITHIN THE EXPECTED RANGE OF VALUES CONCENTRATIONS

OF TOTAL URANIUM AND RADIUM226 REMAIN FAIRLY CONSISTENT AND CLOSE

TO BACKGROUND LEVELS

414 SEDIMENT MONITORING

SEDIMENT MONITORING IS CONDUCTED TO DETERMINE WHETHER

CONTAMINANTS ARE COLLECTING IN ONSITE ANDOR OFFSITE SEDIMENTS AND

TO ENSURE COMPLIANCE WITH ENVIRONMENTAL REGULATIONS

SEDIMENT SAMPLES WERE COLLECTED QUARTERLY AT SURFACE WATER

SAMPLING LOCATIONS WHERE SEDIMENT IS PRESENT ONSITE SAMPLING

LOCATIONS 10 AND 11 ARE SHOWN IN FIGURE 46 DOWNSTREAM
OFFSITE LOCATIONS 12 AND 20 ARE SHOWN IN FIGURE 42

DATA AND DISCUSSION

CURRENTLY THERE ARE NO DCGS FOR RADIONUCLIDES IN SEDIMENT

THEREFORE SEDIMENT CONCENTRATIONS ARE COMPARED WITH FUSRAP SOIL

GUIDELINES APPENDIX

TABLE 47 PRESENTS 1991 CONCENTRATIONS OF TOTAL URANIUM AND

RADIUM226 IN SEDIMENT AT NFSS THE HIGHER CONCENTRATION OF TOTAL

URANIUM AT LOCATION THE UPSTREAM LOCATION PROBABLY RESULTS FROM

RESIDUAL RADIOACTIVITY BELOW GUIDELINES REMAINING FROM PREVIOUS

REMEDIAL ACTION ACTIVITIES TOTAL URANIUM CONCENTRATIONS WERE URN

CLOSE TO BACKGROUND THROUGHOUT THE YEAR AND BELOW THE FUSRAP SOIL

GUIDELINE OF 90 PCIG ESTABLISHED FOR NFSS RADIUM226 LEVELS
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GUIDELINE 100 PCI
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TABLE 47
CONCENTRATIONSB OF TOTAL URANIUM AND RADIUM226

IN SEDIMENT AT MISS 1991

SAMPLING OUARTER
LOCATIONC

AVG

CONCENTRATIONS ARE IN PCIG

TOTAL URANIUM

107 21
10 47
11 39 33

16 17 68
18 18 21

RADIUM22

21 10
10 06 11 08
11 19 09
L2 08 06 02 07

11 07 07

PCIG IS EQUIVALENT TO 0037 BQG THE FUSRAP
SOIL GUIDELINE FOR TOTAL URANIUM IS 90 PCIG AND FOR
RADIUM226 IS PCIG

BMEASURED BACKGROUND HAS NOT BEEN SUBTRACTED

CSAMPLING LOCATIONS ARE SHOWN IN FIGURES 42 AND 46
DBACKGROUND UPSTREAM SAMPLING LOCATION

BECAUSE OF DROUGHT CONDITIONS THE DITCH WAS DRY AND
COULD NOT BE SAMPLED

OFFSITE DOWNSTREAM SAMPLING LOCATION
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REMAINED CLOSE TO BACKGROUND THROUGHOUT THE YEAR AND BELOW THE

FUSRAP SOIL GUIDELINES LISTED IN APPENDIX

TRENDS

TRENDS IN AVERAGE ANNUAL RADIONUCLIDE CONCENTRATIONS MEASURED

IN SEDIMENT FROM 1986 THROUGH 1991 ARE PRESENTED IN TABLE 48 AND

SHOWN IN FIGURES 49 AND 410 TOTAL URANIUM AND RADIUIN226

CONCENTRATIONS IN SEDIMENT HAVE REMAINED FAIRLY CONSISTENT OVER THE

PAST FIVE YEARS

415 GROUNDWATER MONITORING

GROUNDWATER MONITORING IS CONDUCTED TO PROVIDE INFORMATION ON

POTENTIAL MIGRATION OF CONTAMINANTS THROUGH THE GROUNDWATER SYSTEM

AND TO ENSURE COMPLIANCE WITH ENVIRONMENTAL REGULATIONS

THE MONITORING WELL SYSTEM IS DESIGNED TO PROVIDE SUFFICIENT

COVERAGE OF BOTH UPGRADIENT AND DOWNGRADIENT CONDITIONS SAMPLING

LOCATIONS FIGURE 411 WERE SELECTED BASED ON THE AREAS OF KNOWN

RADIOACTIVE CONTAMINATION AND AVAILABLE HYDROGEOLOGICAL DATA WELL

BH48 MONITORS BACKGROUND CONDITIONS IN THE LOWER GROUNDWATER

SYSTEM INCLUDING BEDROCK SEE SECTION 60 AND WELL 20S MONITORS

BACKGROUND CONDITIONS IN THE UPPER GROUNDWATER SYSTEM WELLS WITH

THE PREFIX AND SUFFIX 9U5 ARE IN THE UPPER GROUNDWATER SYSTEM

THOSE WITH THE PREFIX BH AND SUFFIX ARE IN THE LOWER SYSTEM

MOST OF THE MONITORING WELLS ARE LOCATED NEAR THE WCS IN 1987 36

WELLS OWWELLS IN FIGURE 411 WERE ADDED TO THE ENVIRONMENTAL

MONITORING PROGRAM TO CLOSELY MONITOR GROUNDWATER NEAR THE WCS TO

DETECT POSSIBLE CONTAMINANT MOVEMENT FROM THE PILE GENERALLY

OWWELLS WITH THE SUFFIX ARE IN THE LOWER GROUNDWATER SYSTEM

THOSE WITH THE SUFFIX ARE IN THE UPPER SYSTEM

BECAUSE OF ELEVATED URANIUM VALUES IN WELL A42 CHEMICAL

RADIOLOGICAL AND HYDROGEOLOGICAL CONDITIONS IN THE WELL WERE

INVESTIGATED IN DECEMBER 1988 RESULTS INDICATE THAT THE SAND LENS

THROUGH WHICH THE WELL WAS DRIVEN IS NOT IN GOOD HYDRAULIC

CONNECTION WITH THE ZONES OF COMPLETION OF ADJACENT WELLS
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TABLE 48
TREND ANALYUIS FOR TOTAL URANIUM AND RADIUM226

CONCENTRATIONSAB IN SEDIMENT AT NFSS 19861991

AVERAGE ANNUAL EXPECTED AVERAGE ANNUAL
SAMPLING CONCENTRATION RANGED CONCENTRATION
LOCATION 1986 1987 1988 1989 1990 2S 1991

CONCENTRATIONS ARE IN PCIG

TOTAL URANIUM

26 37
10 18 27 88 18 11
11 14 15 21 25
12 19 13 19 14 17 11 22
20 14 15 18 15 16 13 19

96 13 081
10 08 08 18 08 012 08
11 11 13 17 062
12 05 13 08 08 03 07
20 16 08 09 08 042

NOTE SOURCES FOR 19861990 DATA ARE THE ANNUAL SITE ENVIRONMENTAL REPORTS
FOR THOSE YEARS BNI 1987 1988A 1989 1990 1991

PCIG IS EQUIVALENT TO 0037 BQG THE FUSRAP SOIL GUIDELINE FOR
TOTAL URANIUM IS 90 PCIG AND FOR RADIUNI226 IS PCIG

BZ4EASURED BACKGROUND HAS NOT BEEN SUBTRACTED

LOCATIONS ARE SHOWN IN FIGURES 42 AND 46
DAVERAGE VALUE STANDARD DEVIATIONS 95 PERCENT CONFIDENCE LEVEL

BACKGROUND UPSTREAM SAMPLING LOCATION ESTABLISHED IN OCTOBER 1988 AT THE
SOUTH 31 DITCH THUS DATA FOR 1988 REPRESENT ONE QUARTERS RESULTS NOT

AVERAGE ANNUAL RESULTS

ENOUGH SEDIMENT WAS AVAILABLE FOR SAMPLE

OFFSJTE DOWNSTREAM SAMPLING LOCATION
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ADDITIONALLY RESULTS OF SUBSEQUENT SAMPLING CONDUCTED IN 1989

INDICATE THAT RADIOACTIVE CONTAMINATION IN WELL A42 IS PROBABLY

ASSOCIATED WITH CONTAMINATED SOILS IN OR NEAR THE WELL AND NOT WITH

LEAKAGE FROM THE WCS

THREE WELLS 19D 20S AND 20D WERE ADDED TO THE ENVIRONMENTAL

MONITORING PROGRAM IN JUNE 1990 TO MONITOR GROUNDWATER NEAR THE

NFSSMODERN DISPOSAL LANDFILL BOUNDARY

QUARTERLY GROUNDWATER SAMPLES WERE ANALYZED FOR RADIUM226 AND

TOTAL URANIUM

DATA AUID DISCUESION

RADIUM226 CONCENTRATIONS IN GROUNDWATER SAMPLES ARE PRESENTED
IN TABLE 49 DROUGHT CONDITIONS IN 1991 AFFECTED THE ELEVATION OF

WATER LEVELS IN THE UPPER GROUNDWATER SYSTEM WELLS OWLB OW3B
0W5B 0W7B 0W8B 0W9B OWLLB 0W12B 0W15B 0W17B OWLBB
A50 AND 20S FIGURE 411 DID NOT REFILL WITH WATER AFTER

PURGING THEREFORE SAMPLES WERE NOT COLLECTED FROM SOME OF THESE

WELLS DURING THE FOURTH QUARTER IF THE AMOUNT OF WATER WAS

INSUFFICIENT SAMPLES WERE ALSO NOT COLLECTED FROM OW5B DURING
THE THIRD QUARTER BECAUSE THERE WAS WASP NEST IN THE WELL
SAMPLES WERE NOT COLLECTED FROM OW4A DURING THE THIRD QUARTER

BECAUSE THE BAILER WAS STUCK IN THE WELL AND COULD NOT BE REMOVED
DATA AVAILABLE FOR THE FIRST SECOND AND THIRD QUARTERS FOR MOST

OF THE WELLS IN THE UPPER GROUNDWATER SYSTEM ARE PRESENTED IN

TABLES THE AVERAGE LEVELS FOR THESE QUARTERS ARE COMPARED WITH

AVERAGE BACKGROUND LEVELS IN WELL 20S
THERE WERE NO MAJOR DIFFERENCES IN UPGRADIENT AND DOWNGRADIENT

RADIONUCLIDE CONCENTRATIONS IN THE UPPER OR LOWER GROUNDWATER

SYSTEMS FOR WCS AREA WELLS ALL RADIUM226 CONCENTRATIONS WERE

BELOW THE DCG OF 100 10 CIML
TOTAL URANIUM CONCENTRATIONS IN GROUNDWATER SAMPLES ARE

PRESENTED IN TABLE 410 THERE WERE NO SIGNIFICANT DIFFERENCES IN

RADIONUCLIDE CONCENTRATIONS BETWEEN THE BACKGROUND AND DOWNGRADIENT

WELLS IN THE LOWER GROUNDWATER SYSTEM THE AVERAGE CONCENTRATION

IN DOWNGRADIENT WELLS IN THE UPPER GROUNDWATER SYSTEM WAS TWO TIMES

GREATER THAN THE AVERAGE BACKGROUND CONCENTRATION AS CAN BE SEEN
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TABLE 49
CONOENTRATION3B OF RADIUM226 IN GROUNDWATER

AT NIBS 1991

PACIE OF

SAMPLING OUARTER
LOCATIOND AVG

CONCENTRATIONS ARE IN 10 PCIMI

UPPER GROUNDWATER SYSTEM

OWLB 04 04 04
OW2B 01 01 01 07 03
OW3B 02 04 02 02 03
OW4B 02 02 06 31
OW5B 03 03
OW6B 01 03 02 01 02
OW7B 03 04 03 03
OW8B 01 01 03 02
OW9B 03 03 01 02
OWLOB 01 03 17 06 07
OWLIE 02 01 03 02
OW12B 04 01 03
OW13B 08 01 04 07 05
OW14B 02 01 07 22 08
OW15B 02 01 05 03
OW16B 05 02 08 24
OW17B 04 04 01 02 03
OWIBE 04 08 05 06
A42 08 03 02 05 05
ASO 02 04 05 04
A52 07 05 05 27
BH49A 07 05 31 27

03 05 04 04

LOWER GROUNDWATER SYSTEM

OWLA 05 02 04 08 05
OW2A 07 04 04 03 05
OW3A 03 04 03 07 04
OW4A 02 07 02 04
OWSA 03 02 05 09 05
OW6A 02 06 05 17 08
OW7A 03 02 01 21 07
OW8A 08 06 09 14 09
OW9A 05 04 03 23 09
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TABLE 49 US

CONTINUED

PAQE OF

SAMPLING OUARTER
LOCATIOND AVG

CONCENTRATIONS IN 10 PCIMI
US

LOVER GROUNDWATER SYSTEM
CONTD

OWBA 02 02 03 15 06
OWHA 02 01 06 41
OW12A 03 01 04 04 03
OW13A 04 01 05 04 04 US

OW14A 05 01 03 05 04
OWISA 13 01 05 07
OW16A 09 01 05 04 05
OW17A 02 05 03 36
OWIBA 06 04 02 04 04
BH5 02 04 04 19 07
BH49 06 05 04 09 06
BH61 02 05 07 02 04
19D 03 04 01 07 04
20D 05 06 07 11 07

BH 25 11 28

I0 JTCIM1 IS EQUIVALENT TO 0037 BQL AND PCIL
THE DCG IS 100 10 PCIMI

US

BMEASURED BACKGROUND HAS NOT BEEN SUBTRACTED

CRADIUM226 CONCENTRATIONS WERE DETERMINED BY EMANATION

DURING THE FIRST THREE QUARTERS AND BY ALPHA
SPECTROSCOPY DURING THE FOURTH QUARTER

DSAMPLING LOCATIONS ARE SHOWN IN FIGURE 411

NOT ENOUGH WATER FOR SAMPLE
US

WELL DID NOT RECOVER AFTER PURGING

NEST IN WELL COULD NOT SAMPLE

HBACKGROUND WELL

BAILER STUCK IN WELL COULD NOT SAMPLE

WELL
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TABLE 410

CONCENTRATIONS SB OF TOTAL URANIUMC IN GROUNDWATER

AT MISS 1991

PAAE OF

SAMPLING OUARTER
LOCATIOND AVG

CONCENTRATIONS ARE IN 10 PCIMI

UPPER GROUNDWATER SYSTEM

OWLB
OW2B 11 66
OW3B 14 15 13 108 13
OW4B 55
OW5B 10 10
OW6B 30 19 162 20
OW7B 10 12 13 12
OW8B 26 10
OW9B 18 22 20 20
OWLOB 14 28 58 10
OWLIB 15 28 27 23
OW12B 12 14 13
OW13B 19 18 17 18 18
OW14B 13 51
OW15B 74 318 122 17
OW16B 14 49
OW17B
OW18B 14 17 12 14
A42 63 56 47 609 57
ASO 10
A52 15 19 13 166 16
BH49A 11 14 99 10

LOVER GROUNDWATER SYSTEM

OWLA 08
OW2A 11 03
OW3A 64
OW4A 23
OWSA
OW6A 17
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TABLE 410

CONTINUED
PACRE OF

SAMPLING OUARTER
LOCATIOND AVG

LOVER GROUNDVATER SYSTEM AONTD

OW7A 28
OWBA 12 26
OW9A 13
OWBA 10 23
OWBLA 18
OW12A 02
OW13A 14 25
OW14A 02
OW15A 09
OW16A 07
OW17A 22 14
OWIBA 09
BH5 01
BH49 18 01
BH6L 05
19D 01
20D 04

BH 17

81 10 MCIMI IS EQUIVALENT TO 0037 BQL AND PCIL
THE DCG IS 600 L0 MCIMI

BMEASURED BACKGROUND HAS NOT BEEN SUBTRACTED

CTOTAL URANIUM CONCENTRATIONS WERE DETERMINED BY USING
FLUOROMETRIC ANALYSIS DURING THE FIRST THREE QUARTERS
AND BY KINETIC PHOSPHORESCENCE ANALYSIS DURING THE
FOURTH QUARTER

DSAMPLING LOCATIONS ARE SHOWN IN FIGURE 411

WELL DID NOT RECOVER AFTER PURGING

NOT ENOUGH WATER FOR SAMPLE

WASP NEST IN WELL COULD NOT SAMPLE

HBACKGROUND WELL

STUCK IN WELL COULD NOT SAMPLE

WELL

1150031 090192 54



IN THE TREND SECTION THE CONCENTRATIONS HAVE REMAINED STEADY SINCE

BEFORE THE WCS WAS CONSTRUCTED THEREFORE THE WCS DOES NOT APPEAR
TO BE THE SOURCE OF THE ELEVATED URANIUM LEVELS TOTAL URANIUM

CONCENTRATIONS WERE WELL BELOW THE DCG OF 600 LO MCIML

TRENDS

TRENDS IN AVERAGE ANNUAL RADIONUCLIDE CONCENTRATIONS MEASURED
IN GROUNDWATER FROM 1986 THROUGH 1991 ARE PRESENTED IN TABLES 411
AND 412 TRENDS IN WELLS WITH THE HIGHEST CONCENTRATIONS ARE SHOWN

IN FIGURES 412 AND 413 THE EXPECTED RANGE IS BASED ON

CALCULATION OF THE STANDARD DEVIATION OF THE YEARLY MEAN AND

PROVIDES ROUGH CHECK ON THE PRESENCE OF ANY TRENDS

CONCENTRATIONS OF RADIUM226 AND TOTAL URANIUM IN GROUNDWATER
AT NFSS HAVE REMAINED BASICALLY STABLE AS CAN BE SEEN BY THE

NARROW RANGES THE TOTAL URANIUM CONCENTRATIONS IN WELL A42 HAVE

BEEN CONSISTENTLY ABOVE THOSE MEASURED IN THE OTHER WELLS BECAUSE

THIS WELL WAS INSTALLED IN RADIOACTIVELY CONTAMINATED AREA

42 UNPLANNED RADIOACTIVE RELEASES

NO UNPLANNED RADIOACTIVE RELEASES OCCURRED IN 1991

43 POTENTIAL DOSE TO THE PUBLIC

THIS SECTION CONTAINS INFORMATION ON POTENTIAL RADIATION

EXPOSURES CALCULATED FOR HYPOTHETICAL MAXIMALLY EXPOSED

INDIVIDUAL AND THE GENERAL PUBLIC FROM RADIOACTIVE MATERIALS AT

NFSS AS EXPECTED FOR STABLE SITE LIKE NFSS ALL CALCULATED

DOSES WERE WELL BELOW THE DOE GUIDELINE

DOSES TO THE GENERAL PUBLIC CAN COME FROM EITHER EXTERNAL OR

INTERNAL EXPOSURES EXPOSURES TO RADIATION OUTSIDE THE BODY ARE

CALLED EXTERNAL EXPOSURES EXPOSURES TO RADIATION FROM

RADIONUCLIDES DEPOSITED INSIDE THE BODY ARE CALLED INTERNAL

EXPOSURES THIS DISTINCTION IS IMPORTANT BECAUSE EXTERNAL

EXPOSURES OCCUR ONLY WHEN PERSON IS NEAR RADIONUCLIDES BUT
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TABLE 411
TREND ANALYSIS FOR EADIUM226 CONCENTRATIONSAB

IN GROUNDWATER AT NFSS 19861991

PAAE OF

AVERAGE ANNUAL EXPECTED AVERAGE ANNUAL
SAMPLING CONCENTRATIOND RANGE CONCENTRATIOND
LOCATION 1986 1987 1988 1989 1990 2S 1991

CONCENTRATIONS ARE IN 10 PCIML

UPPER GROUNDWATER SYSTEM

OWLB 02 04 07 03 08 04
OW2B 02 04 03 02 01 05 03
OW3B 01 05 07 03 09 03
OW4B 02 03 05 03 01 06
0WSB 02 07 07 05 01 03
OW6B 02 05 05 02 07 02
OW7B 02 04 05 03 01 06 03
OW8B 02 08 06 03 02
0WGB 02 07 09 03 02
0WLOB 02 03 03 03 02 04 07
OWLIB 01 05 04 03 07 02
OW12B 02 06 05 04 01 08 03
OW13B 02 07 07 08 01 05
OW14B 05 08 10 05 02 08
OW15B 02 06 08 04 03
OW16B 02 08 07 06
OW17B 02 03 04 04 01 05 03
OW18B 04 04 08 04 01 09 06
A42 06 02 05 06 09 01 05
ASO 0S 03 03 0S 0S 02 06 04
A52 03 02 03 06 04 01 07

LOVER GROUNDWATER SYSTEM

OWLA 04 04 06 03 02 07 05
OW2A 02 04 04 03 01 05 05
OW3A 01 04 05 03 07 04
OW4A 02 04 05 03 01 06 04
OWSA 02 04 04 06 01 07 0S
OW6A 02 04 0S 03 01 06 08
OW7A 02 05 10 04 07
OWBA 02 0S 06 0S 01 08 09
OW9A 02 04 05 03 01 06 09
OWBA 03 03 04 02 01 05 06
OWILA 02 06 08 04
OW12A 02 05 05 04 01 07 03
OW13A 02 05 06 04 01 08 04
OW14A 02 05 03 02 06 04
OWISA 03 0S 04 0S 02 06 07
OW16A 02 04 05 04 01 06 05
OW17A 02 05 03 03 01 06
OWIBA 03 0S 03 05 02 06 04
BHS 05 04 03 04 04 03 05 07
BH48 0S 05 07 07 07 04 08BH 03 03 03 04 04 02 04 04

1150031 090192 56



TABLE 411

CONTINUED
PACE OF

NOTE SOURCES FOR 19861990 DATA ARE THE ANNUAL SITE ENVIRONMENTAL REPORTS
FOR THOSE YEARS BNI 1987 1988 1989 1990 1991

1O PCIMI IS EQUIVALENT TO 0037 BQL AND PCIL THE DCG IS
100 10 PCIML

BL4EASURED BACKGROUND HAS NOT BEEN SUBTRACTED

LOCATIONS ARE SHOWN IN FIGURE 411 SAMPLING LOCATIONS THAT NO
LONGER EXIST BECAUSE OF ADJUSTMENTS IN THE MONITORING PROGRAM OR CHANGES
RESULTING FROM REMEDIAL ACTIONS ARE NOT REPORTED IN TREND TABLES DATA
FROM THESE LOCATIONS WOULD NOT BE VALID FOR COMPARISON OR TRENDS

DFLADIUM226 CONCENTRATIONS WERE DETERMINED BY EMANATION DURING 1986 THROUGH
1990 AND THE FIRST THREE QUARTERS OF 1991 AND BY ALPHA SPECTROSCOPY DURING
THE FOURTH QUARTER OF 1991

AVERAGE VALUE STANDARD DEVIATIONS 95 PERCENT CONFIDENCE LEVEL

INDICATES THAT WELL WAS NOT ESTABLISHED AND SAMPLED UNTIL 1987

BACKGROUND WELL

BDOWNGRADIENT WELL
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TABLE 412
TREND ANALYSIS FOR TOTAL URANIUM CONCENTRATIONSB

IN GROUNDWATERAT MISS 19861991

PAAE OF

AVERAGE ANNUAL EXPECTED AVERAGE ANNUAL

SAMPLING CONCENTRATIOND RANGE CONCENTRATIOND
LOCATIONA 1986 1987 1988 1989 1990 2A 1991

CONCENTRATIONS ARE IN 10 PCIAL

UPPER GROUNDWATERSYSTEM

0WLB 29
OW2B 410
OW3B 10 14 17 10 620 13
OW4B 58
0WSB 11 10 12 710 10
OW6B 15 14 13 15 1216 20
0W7B 010 12
OWBE 17 20 20 14 1224 10
OW9B 14 20 20 10 626 20
0WLOB 210 10
OWLIB 36 28 32 31 2538 23
OW12B 15 14 10 10 718 13
OW13B 14 17 17 19 1321 18
OW14B 38
OWISE 14 120 17
OW16B 11 210
OW17B S9
OW18B 14 18 19 19 1322 14

A42 71 78 55 67 76 SISB 57
ASO 110
A52 17 18 19 13 IS 1221 16

LOWER GROUNDWATER SYSTAN

OWLA 25
OW2A 25
OW3A 19
OW4A 33
OWSA 35
OW6A 33
OW7A 10 10 110
OWBA 26
OW9A 26
OWBA 26
OWHA 24
OW12A 18
OW13A 24
OW14A 25
OWISA 24
OW16A 26
OW17A 25
OWISA 26
BHS 07
BH48 26BH 33
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TABLE 412

CONTINUED

PACE OF

NOTE SOURCES FOR 19861990 DATA ARE THE ANNUAL UITE ENVIRONMENTAL REPORTS
FOR THOSE YEARS SNI 1987 1988 1989 1990 1991

AJ 10 PCIMI IS EQUIVALENT TO 0037 BQL AND PCIL THE DCG IS

600 10 PCIMI

HNEASURED BACKGROUND HAS NOT BEEN SUBTRACTED

SAINPLING LOCATIONS ARE SHOWN IN FIGURE 411 SAMPLING LOCATION THAT NO
LONGER EXIST BECAUSE OF ADJUSTMENTS IN THE MONITORING PROGRAM OR CHANGES
RESULTING FROM REMEDIAL ACTIONS ARE NOT REPORTED IN TREND TABLES DATA
FROM THESE LOCATIONS WOULD NOT BE VALID FOR COMPANION OR TRENDS

DTOTAL URANIUM CONCENTRATIONS WERE DETERMINED BY USING FLUOROMETRIC ANALYSIS
DURING 1986 THROUGH 1990 AND THE FIRST THREE QUARTERS OF 1991 AND BY
KINETIC PHOSPHORESCENCE ANALYSIS DURING THE FOURTH QUARTER OF 1991

AVERAGE VALUE STANDARD DEVIATIONS 95 PERCENT CONFIDENCE LEVEL

INDICATES THAT WELL WAS NOT ESTABLISHED AND SAMPLED UNTIL 1987

BACKGROUND WELL

BDOWNGRADIENT WELL
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GUIDELINE 600 PCI

020

YEAR NOTE LEVELS ARE ON

SCALE EQUIVALENT TO 13

OF THE GUIDELINE OF 600 PCILFIGURE 412AVERAGE ANNUAL TOTAL URANIUM LEVELS IN GROUNDWATER AT NFSSIA IA 1111 I6IIFIII LA III 1IUII II



GUIDELINE 100 PCI BACKGROUND

OWHA0W16B
OW 07A

YEAR NOTE LEVELS ARE ON SCALE EQUIVALENT TO

OF THE GUIDELINE OF 100 PCLLFIGURE 413AVERAGE ANNUAL RADIUM226 LEVELS IN GROUNDWATER AT NFSS



INTERNAL EXPOSURES CONTINUE AS LONG AS RADIONUCLIDES RESIDE IN THE

BODY
TO ASSESS THE POTENTIAL HEALTH EFFECTS OF THE MATERIALS STORED

AT NFSS RADIOLOGICAL EXPOSURE PATHWAYS WERE EVALUATED AND

RADIATION DOSES WERE CALCULATED FOR HYPOTHETICAL MAXIMALLY

EXPOSED INDIVIDUAL AND FOR THE POPULATION WITHIN 80 3CM 50 MI OF

THE SITE THE COMBINED EFFECT FROM ALL THE PATHWAYS FROM ALL DOE

SOURCES WAS THEN COMPARED WITH THE DOE GUIDELINE THE PATHWAYS

CONSIDERED ARE SURFACE WATER GROUNDWATER AIR AND DIRECT

EXPOSURE EXPOSURES FROM RADON AND RADON DAUGHTERS ARE NOT

CONSIDERED IN THESE CALCULATIONS BECAUSE RADON EXPOSURE IS IN

COMPLIANCE WITH BOUNDARY CONCENTRATION REQUIREMENTS APPENDIX
ALL DOSES PRESENTED IN THIS SECTION ARE ESTIMATES AND DO NOT

REPRESENT ACTUAL DOSES SUMMARY IS PROVIDED IN TABLE 413

431 HYPOTHETICAL MAXIMALLY EXPOSED INDIVIDUAL

THE HYPOTHETICAL MAXIMALLY EXPOSED INDIVIDUAL IS ASSUMED TO

LIVE NEAR THE SITE AND WORK AT THE MODERN DISPOSAL LANDFILL

ADJACENT TO THE EASTERN SIDE OF THE SITE FOR DOSE CALCULATION

PURPOSES THIS INDIVIDUALS AVERAGE DISTANCE FROM THE SITE WAS

300 980 FT EXCEPT FOR DIRECT EXPOSURE WHICH WAS 10 30 FT
FROM THE FENCELINE

DIRECT GAMMA RADIATION PATHWAY

THE CALCULATED YEARLY DOSE TO THE HYPOTHETICAL WORKER AT THE

LANDFILL CALCULATED BY USING THE EQUATION IN APPENDIX FOR DIRECT

EXPOSURE IS 03 MREMYR 0003 MSVYR WELL BELOW THE DOE

GUIDELINE OF 100 MREMYR THIS APPROACH IS CONSERVATIVE BECAUSE

IT IS UNLIKELY THAT AN INDIVIDUAL WOULD WORK THIS CLOSE TO THE SITE

FOR AN ENTIRE YEAR

DRINKING WATER PATHWAY

ONLY ONE WATER PATHWAY EITHER GROUNDWATER OR SURFACE WATER IS

CONSIDERED TO DETERMINE THE COMMITTED DOSE TO THE HYPOTHETICAL
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THBLE 413

SUZUHIARY OF CALCULATED DOAES FOR MISS 1991

DOSE TO COLLECTIVE DOSE OR
HYPOTHETICAL MAXIMALLY POPULATION WITHIN 80 1CM

EXPOSED INDIVIDUAL OF SITE
EXPOSURE PATHWAY MREMYRB PERSONREMYR

DIRECT GAMMA RADIATION 03

DRINKING WATER

INGESTION

AIR IMMERSION

INHALATION 00002 57 10
TOTAL 03 57 10

BACKGROUNDH 75 19 IO

ADOES NOT INCLUDE RADON

MREMYR 001 MSVYR PERSONREMYR 001 PERSONSVYR

DOES NOT INCLUDE CONTRIBUTION FROM BACKGROUND

DCONTRIBUTION TO THE TOTAL DOSE NEGLIGIBLE

CALCULATED USING EPAS AIRDOS MODEL VERSION 30 APPENDIX BASED ON
THE AIRDOS PC USER MANUAL THE 50YR EFFECTIVE DOSE EQUIVALENT FACTORS WERE
USED TO DETERMINE THE COMMITTED EFFECTIVE DOSE EQUIVALENT TO VARIOUS CRITICAL
ORGANS THEREFORE THE MREMYR UNIT OF EFFECTIVE DOSE EQUIVALENT FROM
INTERNAL DEPOSITION OF RADIONUCLIDES SHOULD BE INTERPRETED AS THE 50YR
COMMITTED DOSE EQUIVALENT BASED ON TOTAL RADIOLOGICAL PARTICULATE INTAKE FOR

GIVEN YEAR APPENDIX

FROM TABLE 410

DOE GUIDELINE FOR TOTAL EXPOSURE TO AN INDIVIDUAL IS 100 MREM DOE 1990B
BDIRECT GAMMA RADIATION EXPOSURE ONLY

BY THE FOLLOWING 75 MREMYR 25 10 PEOPLE
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MAXIMALLY EXPOSED INDIVIDUAL THIS INDIVIDUAL WOULD OBTAIN

100 PERCENT OF HISHER DRINKING WATER FROM EITHER SURFACE WATER OR

GROUNDWATER IN THE VICINITY OF THE SITE BECAUSE OF THE LOW

RADIONUCLIDE CONCENTRATIONS NEAR OR BELOW BACKGROUND FOUND IN

GROUNDWATER MONITORING WELLS IN THE VICINITY OF THE SITE AND

BECAUSE NO KNOWN DRINKING WATER WELLS ARE LOCATED WITHIN 16KM
1MI RADIUS OF NFSS THE DOSE COMMITMENT TO HYPOTHETICAL

MAXIMALLY EXPOSED INDIVIDUAL WOULD BE NEGLIGIBLE AND WAS NOT

CALCULATED THE DOSE FROM SURFACE WATER TO THIS INDIVIDUAL WAS

ALSO NOT CALCULATED BECAUSE OF THE VERY LOW CONCENTRATIONS OF

RADIONUCLIDES IN THE SURFACE WATER

AIR PATHWAY INGESTION AIR IMMERSION INHALATION

THE EFFECTIVE DOSE EQUIVALENT TO THE HYPOTHETICAL MAXIMALLY

EXPOSED INDIVIDUAL DETERMINED USING EPAS AIRDOS MODEL
VERSION 30 IS NEGLIGIBLE IO MREMYR THE 1991 AIRDOS

COMPLIANCE REPORT GENERATED FROM THE AIRDOS COMPUTER MODEL IS

PROVIDED IN APPENDIX

TOTAL DOSE

THE TOTAL DOSE FOR THE HYPOTHETICAL MAXIMALLY EXPOSED

INDIVIDUAL IS THE SUM OF THE 50YR COMMITTED EFFECTIVE DOSE

EQUIVALENT AND THE EXTERNAL EFFECTIVE DOSE EQUIVALENT BASED ON THE

TOTAL ESTIMATED RADIOACTIVE PARTICULATES RELEASED IN 1991 AND THE

EFFECTIVE DOSE EQUIVALENT DUE TO TOTAL EXTERNAL GAMMA RADIATION

MEASURED AT THE FENCELINE IN 1991 WHEN THESE DOSES ARE ADDED

TOGETHER THE TOTAL EFFECTIVE DOSE EQUIVALENT IS 03 MREMYR

0003 MSVYR FOR THE HYPOTHETICAL MAXIMALLY EXPOSED INDIVIDUAL

THIS DOSE IS LESS THAN THE DOSE PERSON WOULD RECEIVE WHILE

TRAVELING IN AN AIRPLANE AT 12000 39000 FT FOR ONE HOUR

BECAUSE OF GREATER AMOUNTS OF COSMIC RADIATION AT HIGHER ALTITUDES

APPENDIX
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432 GENERAL POPULATION

THE COLLECTIVE DOSE TO THE GENERAL POPULATION LIVING WITHIN

80 1CM 50 MI OF THE SITE WAS ALSO CALCULATED

DIRECT GAMMA RADIATION PATHVAY

DISTANCE FROM THE SITE TO THE NEAREST RESIDENTIAL AREAS AND THE

PRESENCE OF INTERVENING STRUCTURES REDUCE DIRECT GAMMA EXPOSURE

FROM NFSS SEE TABLE 414 THEREFORE IT IS SAFE TO ASSUME THAT

THERE IS NO DETECTABLE EXPOSURE TO THE MAJORITY OF THE GENERAL

PUBLIC

DRINKING WATER PATHWAY

NO KNOWN DRINKING WATER WELLS ARE LOCATED WITHIN 16 KM MI
DOWNGRADIENT OF THE SITE SEE SUBSECTION 612 BECAUSE THE

HYPOTHETICAL MAXIMALLY EXPOSED INDIVIDUAL WOULD RECEIVE NO

SIGNIFICANT DOSE COMMITMENT FROM RADIONUCLIDES IN DRINKING WATER
IT IS REASONABLE TO ASSUME THAT THE GENERAL PUBLIC WOULD NOT

RECEIVE COMMITTED DOSE EITHER

AIR PATHWAY INGESTION AIR IMMERSION INHALATION

THE EPA AIRDOS MODEL PROVIDES AN EFFECTIVE DOSE EQUIVALENT FOR

CONTAMINANTS TRANSPORTED VIA THE ATMOSPHERIC PATHWAY AT DIFFERENT

DISTANCES FROM THE SITE TABLE 414 THE COLLECTIVE DOSE FOR THE

GENERAL POPULATION WITHIN 80 KM 50 MI OF NFSS WAS CALCULATED

USING THESE EFFECTIVE DOSE EQUIVALENTS AND THE POPULATION DENSITY

THE CALCULATED DOSE TO THE GENERAL PUBLIC WITHIN AN 80KM 50MI
RADIUS OF THE SITE WAS 57 10 PERSONREMYR

57 10 PERSONSVYR TABLE 414
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TABLE 414
MAXIMUM EFFECTIVE DOSE TO THE GENERAL PUBLIC

FROM KFSS 1991

DISTANCE FROM THE
SITE IN EFFECTIVE DOSE EQUIVALENT POPULATION DOSE

INNER RADIUS OUTER RADIUS MREINYRB PERUON
1000 10 19 IO

1000 3000 65 LO I0
3000 10000 11 IO 39 L0

10000 80000 10 49 10

TOTAL DOSE 57 10

ATO BE CONSERVATIVE THE EFFECTIVE DOSE EQUIVALENT USED FOR EACH
RANGE WAS THAT FOR THE DISTANCE CLOSEST TO THE SITE THE DOE
DCG IS 100 INREM ABOVE BACKGROUND FOR EFFECTIVE DOSE EQUIVALENT
IN YEAR

BVALUES WERE OBTAINED USING AIRDOS VERSION 30 APPENDIX

ABASED ON THE 1990 CENSUS POPULATION DENSITY OF
124 I0 PERSONRN WAS USED IN THE CALCULATION

DCALCULATED USING POPULATION DOSE POPULATION DENSITY
IF OUTER RADIUS IF INNER RADIUS EFFECTIVE DOSE EQUIVALENT

EFFECTIVE DOSE EQUIVALENT FOR 300 IN
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TOTAL POPULATION DOSE

THE TOTAL POPULATION DOSE IS THE SUM OF THE DOSES FROM ALL

EXPOSURE PATHWAYS BECAUSE AIR IS THE ONLY PATHWAY WITH

POTENTIAL MAJOR CONTRIBUTION TO THE COLLECTIVE POPULATION DOSE THE

TOTAL POPULATION DOSE TABLE 414 IS EQUAL TO THAT CALCULATED FOR

THE AIR PATHWAY 57 LO PERSONREMYR
57 10 PERSONSVYR THIS DOSE IS EXTREMELY SMALL WHEN

COMPARED WITH THE COLLECTIVE POPULATION DOSE CAUSED BY NATURAL

BACKGROUND GAMMA RADIATION TABLE 413
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NONRADIOLOGICAL ENVIRONMENTAL PROGRAM

THE ENVIRONMENTAL MONITORING PROGRAM AT NFSS INCLUDES

GROUNDWATER MONITORING FOR NONRADIOLOGICAL PARAMETERS

DOWNGRADIENT UPGRADIENT AND ONSITE WELLS PROVIDE INFORMATION ON

THE POTENTIAL EFFECTS OF THE SITE ON HUMAN HEALTH AND THE

ENVIRONMENT

NFSS IS NOT AN OPERATING SITE THEREFORE THE ONLY EFFLUENTS

WOULD BE CONTAMINANTS THAT MIGRATE BASED ON SITE

CHARACTERIZATION NONRADIOLOGICAL CONTAMINATION DOES NOT POSE

POTENTIAL THREAT TO HUMAN HEALTH OR THE ENVIRONMENT VIA AN AIRBORNE

PATHWAY EG RESUSPENSION OF SOIL OR SURFACE WATER PATHWAY

EG RUNOFF ANDOR COLLECTION IN SEDIMENTS

53 GROUNDWATER MONITORING

GROUNDWATER SAMPLES FOR CHEMICAL ANALYSES WERE COLLECTED FROM

THE SAME LOCATIONS AS THOSE FOR RADIOLOGICAL ANALYSES

FIGURE 4LI SAMPLES WERE ANALYZED FOR INDICATOR PARAMETERS AND

METALS LABORATORY DETECTION LIMITS FOR METALS ARE GIVEN IN

TABLE 51 TABLE 52 LISTS THE EPA AND NYSDEC CLASS GA DRINKING

WATER GUIDELINES

INDICATOR PARAMETERS MONITORED IN GROUNDWATER AT NFSS INCLUDE

SPECIFIC CONDUCTIVITY PH TOTAL ORGANIC CARBON TOC AND TOTAL

ORGANIC HALIDES TOX THESE PARAMETERS PROVIDE INFORMATION ON THE

INORGANIC AND ORGANIC COMPOSITION OF THE GROUNDWATER AND OVER

TIME MAY INDICATE CHANGES IN GROUNDWATER COMPOSITION TOC

MEASURES THE TOTAL ORGANIC CONTENT OF THE GROUNDWATER BUT IS NOT

SPECIFIC TO CONTAMINANT TOX MEASURES ORGANIC COMPOUNDS

CONTAINING HALOGENS EG HALOGENATED HYDROCARBONS

SPECIFIC CONDUCTIVITY AND PH INDICATE CHANGES IN THE INORGANIC

COMPOSITION OF GROUNDWATER SPECIFIC CONDUCTIVITY MEASURES THE

CAPACITY OF WATER TO CONDUCT AN ELECTRICAL CURRENT GENERALLY

CONDUCTIVITY INCREASES WITH AN ELEVATED CONCENTRATION OF DISSOLVED

SOLIDS OR SALINITY ACIDITY OR BASICITY OF THE WATER IS EXPRESSED

AS PH CHANGE IN PH AFFECTS THE SOLUBILITY AND MOBILITY OF

CHEMICAL CONTAMINANTS IN WATER
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TABLE 52
LABORATORY DETECTION LIMITS FOR METAL

LNALYSES AT NFBS 1992

DETECTION LIMIT
METAL

ALUMINUM 200

COPPER 25

IRON IOO

LEAD 390S

MANGANESE 15

MERCURY 02
VANADIUM 50

ATHE DETECTION LIMIT FOR LEAD WAS
EITHER OR 90 MGL DEPENDING ON THE
ANALYTICAL TECHNIQUE USED
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TABLE 52
ZP AND NYSDEC GUIDELINES AS

OTION LEVELS FOR WATER MEDIA

NYSDEC CLASS GA
EPAA STANDARD

CONSTITUENT CONCENTRATION CONCENTRATION

COPPER L300C 2000
IRON 300
LEAD 15C 25
MANGANESE 300
MERCURY

EPA 1990 CORRECTIVE ACTION FOR SOLID WASTE MANAGEMENT
UNITS SWMTJS AT HAZARDOUS WASTE MANAGEMENT FACILITIES
EPASW53090012 PROPOSED RULE 40 CFR PART 264 265 II

270 271 JULY 27
BNYSDEC 1991 WATER QUALITY REGULATIONS FOR SURFACE WATERS

AND GROUNDWATERS NYCRR PARTS 700705 SEPTEMBER

CEPA 1991 MAXIMUM CONTAMINANT LEVEL GOALS AND NATIONAL
PRIMARY DRINKING WATER REGULATIONS FOR LEAD AND COPPER
FINAL RULE 40 CFR PARTS 141 AND 142 PP 2646026479
JUNE

DNO STANDARDS AVAILABLE

COMBINED CONCENTRATION STANDARD FOR IRON AND MANGANESE
IS 500 SGL

MAXIMUM CONTAMINANT LEVEL
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DATA AND DISCUSSION

INDICATOR PARAMETERS TABLES 53 AND 54 INDICATE THAT

GROUNDWATER IS OF SOMEWHAT POOR QUALITY IN GENERAL SLIGHT
VARIATIONS WERE OBSERVED IN BOTH UPGRADIENT AND DOWNGRADIENT WELLS

TABLE 55 GIVES ANALYTICAL RESULTS FOR METALS DETECTED IN

GROUNDWATER GROUNDWATER SAMPLES WERE NOT FILTERED BEFORE

ANALYSES THEREFORE RESULTS INCLUDE BOTH DISSOLVED AND SUSPENDED
METALS

AVERAGE CONCENTRATIONS OF LEAD WERE ABOVE BACKGROUND LEVELS IN

OW17A AND OWIBA CONCENTRATIONS IN THESE WELLS AND THE BACKGROUND
WELL BH48 EXCEEDED THE EPA AND NYSDEC CLASS GA GUIDELINES

TABLE 52 EXCEPT IN THESE WELLS AND OW16B LEAD WAS NOT

DETECTED ABOVE THE DETECTION LIMITS HOWEVER THE DETECTION LIMIT
USED BY THE LABORATORY WAS ABOVE THE EPA AND NYSDEC WATER

GUIDELINES THEREFORE WHETHER THESE VALUES ACTUALLY EXCEED

GUIDELINES CANNOT BE DETERMINED THE LABORATORY HAS BEEN INFORMED
OF THE DETECTION LIMIT REQUIREMENTS AND WILL PROVIDE APPROPRIATE
DETECTION LIMITS FOR 1992 SAMPLES

AVERAGE CONCENTRATIONS OF COPPER WERE ABOVE BACKGROUND LEVELS
IN SOME WELLS HOWEVER MERCURY WAS NOT DETECTED ABOVE THE

DETECTION LIMITS IN ANY WELLS CONCENTRATIONS OF THESE METALS ARE

BELOW THE EPA AND NYSDEC CLASS GA GUIDELINES VANADIUM WAS NOT

DETECTED ABOVE THE DETECTION LIMIT IN MOST WELLS
AVERAGE CONCENTRATIONS OF ALUMINUM IRON AND MANGANESE

EXCEEDED BACKGROUND LEVELS IN MOST WELLS IN THE UPPER GROUNDWATER

SYSTEM AND IN WELL OW6A IN THE LOWER GROUNDWATER SYSTEM COMBINED

CONCENTRATIONS OF IRON AND MANGANESE IN MOST WELLS INCLUDING
BACKGROUND WELLS 20S BH48J EXCEEDED NYSDEC CLASS GA
GUIDELINES

TRENDS

INDICATOR PARAMETERS SUCH AS TOC AND TOX ARE USED AS GROSS
INDICATORS FOR THE PRESENCE OF ORGANIC COMPOUNDS BECAUSE THESE

PARAMETERS CAN FLUCTUATE GREATLY BETWEEN SAMPLING EVENTS TREND

ANALYSIS IS NOT FEASIBLE OR MEANINGFUL IF TOC AND TOX ANALYSES
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TABLE 53
SPECIFIC CONDUCTIVITY AND PH IN GROUNDWATER

AT NPSSD 1993

PAAE OF

SAMPLING OUARTER
LOCATIONA AVG

SPECIFIC CONDUCTIVITY CPMHOSCM

UPPER GROUNDWATER SYSTEM

OWLB 1131 1270 1340 1250
OW2B 1675 1728 1750 1650 1700
OW3B 2270 2330 2400 2210 2300
OW4B 1455 1580 1510 1390 1480
OWSB 1680 1624 1650
OW6B 2300 2340 2410 2350 2350
OW7B 1295 1916 2050 1750
OW8B 1860 2610 2640 2370
OW9B 2370 2530 2450 2450
OWLOB 863 1384 1300 1340 1220
OWLIB 1553 1657 1770 1660
OW12B 1065 1736 1540 1450
OW13B 2420 2370 2580 2320 2420
OW14B 1370 1485 1410 1280 1390
OW15B 1728 1914 1890 1840
OW16B 1209 1409 1320 1290 1310
OW17B 1640 1820 1850 1600 1730
OW18B 3410 3640 3560 3540
BH49A 1595 1717 1740 1710 1690
A42 1388 1444 1500 1440 1440
ASO 1688 1785 1810 1760
A52 1400 1426 1390 1310 1380

2O 1285 3400 1370 2020

LOWER GROUNDWATER SYSTEM

OWLA 2070 2280 2320 1910 21SO
OW2A 2000 2100 2190 2100 2100
OW3A 2250 2310 2340 2260 2290
OW4A 1490 1444 1450 1460
OWSA L450 1509 1500 1480 1490
OW6A 2020 2240 2430 2060 2190
OW7A 2040 2180 2320 2290 2210
OWBA 2S20 1788 1960 2S30 2200
OW9A 2180 2430 2S60 2140 2330
OWBA 1410 1491 1480 1S20 1480
OWHA 1670 1766 1650 1750 1710
OW12A 1770 1917 1740 2050 1870
OW13A 1920 2000 2120 2050 2020
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TABLE 53
CONTINUED

PAQE OF

SAMPLING OUARTER
LOCATION AVG

LOVER GROUNDWATER SYSTEM
CONTD

OW15A 2370 2570 2540 2470 2490
OW16A 2560 2840 2850 2620 2720
OW17A 2930 3200 3010 2990 3030
OW18A 2430 2650 2460 2390 2480
BH5 1450 2020 1560 1600 1660
BH49 1550 1892 1857 1950 1810BH61 2460 3400 2830 2620 2830
19D 2320 3610 2900 2690 2880
20D 2490 1751 2450 2590 2320

BH 5010 6820 5520 5640 5750

PH STANDARD UNITS

UPPER GROUNDWATER SYSTEM

OWLB 73 77 72 74
OW2B 64 72 71 71
OW3B 72 75 72 73 73
OW4B 75 75 72 75 74
OWSB 71 75 73
OW6B 71 71 69 72 71
OW7B 75 77 71 74
OW8B 72 76 76 75
OW9B 75 74 76 75
0WLOB 74 74 75 73
OWLIB 74 74 69 72
OW12B 74 75 71 73
OW13B 7S 73 74
OW14B 72 73 72 74 73
OW15B 74 74 73 74
OW16B 72 74 72 74 73
OW17B 7S 74 7S 76 7S
BH49A 73 72 69 73 72
A42 71 72 68 72 71
ASO 73 71 71 72
A52 71 68 68

75 79 72
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TABLE 53
CONTINUED

PAQE OF

SAMPLING OUARTER
LOCATIONS AVG

LOWER GROUNDWATER SYSTEM

OWLA 83 81 79 87 83
OW2A 78 78 76
OW3A 73 74 71 76 74
OW4A 83 84 84 84
OW5A 79 79 77
OW6A 77 77 74 79 77
OW7A 76 75 73 78 76
OW8A 78 71 76
OW9A 78 76 73 76 76
OWBA 82 81 76
OWHA 77 77 72 77 76
OW12A 75 75 71 76 74
OW13A 84 75 74 77 78
OW14A 79 78 77 81 79
OWISA 78 77 75 77 77
OW16A 77 77 76 78 77
OW17A 75 77 78
OW18A 75 78 75 81 77
BH5 104 98 91 96 97
BH49 97 93 81
BH6L 79 76 75 76 77

BH 77 75 74 75 75

ASAMPLING LOCATIONS ARE SHOWN IN FIGURE 411

BWEHL DID NOT RECOVER AFTER PURGING

CWASP NEST IN WELL COULD NOT SAMPLE

DBACKGROUND WELL

BAILER STUCK IN WELL COULD NOT SAMPLE

DOWNGRADIENT WELL
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TABLE 54
CONCENTRATIONS OF TOTAL ORGANIC CARBON

AND TOTAL ORGANIC HALIDES IN GROUNDVATER AT MISS 1991

PAQE OF

SAMPLING OUARTER
LOCATION AVG

TOTAL ORGANIC CARBON CMGL

UPPER GROUNDWATER SYSTEM

OWLB 22 13
OW2B 21 17 181 12 58
OW3B 18 21 17 19
OW4B 14 18 22 16 18
OWSB 12 14 13
OW6B 51 26 34
OW7B 11 47
OW8B 19 19 28
OW9B 16 36 15 22
OWLOB 16 21 52 32 30
OWLIB 15 15 16 15
OW12B 38 19 23 27
OW13B 178 124 34 23 90
OW14B 73 11 19 16 55
OW15B 22 24 21 22
OW16B 13 18 15 19 16
OW17B 18 24 14 19
OW18B 37 31 29 32
BH49A 16 25 24 29 24
A42 31 22 33 23 27
ASO 24 27 72 41
A52 34 48 21 22 31

20 17 21 27 22

LOWER GROUNDWATER SYSTEM

OWLA 25 18 15 34 23
OW2A 21 15 49
OW3A 158 15 15
OW4A 14 64 15 31
OWSA 52 16 15 17
OW6A 17 15 24 19
OW7A 23 13 21 14 18
OW8A 18 21 22
OW9A 29 18 23 29 25
OWBA 18 38 18
OWHA 13 31 48 098 25
OW12A 16 17 26 17 19
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TABLE 54
CONTINUED

PACIE OF

SAMPLING OUARTER
LOCATION AVG

LOVER GROUNDWATER SYSTEM
CONTD

OW14A 13 23 16 16 17
OW15A 28 28 23
OW16A 25 23 19
OW17A 15 22 16 21 19
OW18A 17 26 18 17 20
BH5 28 24 56
BN49 14 12 23 16 16
BH61 15 16 27 14 18

BH 77 094 21 078 29

TOTAL ORGANIC HALIDES PGL
UPPER GROUNDWATER SYSTEM

OWLB 39 100 20 50
OW2B 33 20 52 20 30
OW3B 23 46 20 30
OW4B 96 91 20 20 60
OW5B 46 41 44
OW6B 60 21 20 20 30
OW7B 20 29 20 20
OW8B 27 20 20 20
OW9B 46 26 20 30
0WLOB 22 37 20 20 30
OWLIB 22 30 21 20
OW12B 20 20 20 20
OW13B 22 76 93 20 50
OW14B 22 27 20 20 20
OW15B 20 20 20 20
OW16B 20 69 24 27 40
OW17B 20 67 20 40
OW18B 23 92 110 80
BH5 20 26 20 20 20 RN

BH49 86 130 160 20 100
BH61 84 88 69 20 70
BH49A 26 20 20 20 20
A42 60 20 45 20 40
ASO 88 20 20 40
A52 20 20 20 27 20

52 20 20 30
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TABLE 54
CONTINUED

PAC OF

SAMPLING OUARTER
LOCATION AVG

LOVER GROUNDWATER SYSTEM

OWLA 73 140 26 29 67
OW2A 110 20 46 20 50
OW3A 33 38 20 20 30
OW4A 40 42 20 30
OWSA 20 77 110 20 60
OW6A 20 100 49 20 50
OW7A 27 39 40 83 50
OW8A 94 81 27 69 68
OW9A 22 50 20 20 30
OWBA 20 68 30 20 40
OWHA 55 65 36 20 40
OW12A 73 97 20 20 50
OW13A 33 35 20 20 30
OW14A 70 120 41 27 70
OWISA 100 310 74 83 140
OW16A 110 20 20 38 50
OW17A 63 57 91 67 70
OW18A 50 39 20 90 50
BH5 20 26 20 20 20
BH49 86 130 160 20 100
BH61 84 88 69 20 70
BH49A 26 20 20 20 20
19D 81 130 20 20 60
20D 83 55 20 20 50

BH 33 620 20 27 180

SAMPLING LOCATIONS ARE SHOWN IN FIGURE 411

DID NOT RECOVER AFTER PURGING

CWASP NEST IN WELL COULD NOT SAMPLE

DBACKGROUND WELL

BAILER STUCK IN WELL COULD NOT SAMPLE

DOWNGRADIENT WELL

THE DETECTION LIMIT FOR TOX WAS 20 PGL
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TABLE 55
CONCENTRATIONS OF METALS IN GROUNDWATER

AT NFSS 1991

PAAE OF 10

SAMPLING OUARTER
LOCATION AVG

CONCENTRATIONS ARE IN PGL

UPPER GROUNDWATERSYSTEM

OWLB

ALUMINUM 345 4390 3820 2850
COPPER 25 25 25 25
IRON 622 6610 4740 3990
MANGANESE 197 164 166 117
LEAD 90 90 90 90
VANADIUM 50 50 50 50

MERCURY 02 02 02

OW2B

ALUMINUM 200 252 200 200 200
COPPER 417 25 25 25 29
IRON 430 512 100 311 340
MANGANESE 558 129 144 160 120
LEAD 90 90 90 90 90
VANADIUM 50 50 50 50 50
MERCURY 02 02 02 02 02

OW3B

ALUMINUM 296 3190 988 1490
COPPER 25 345 25 28
IRON 1030 17400 2960 7130
MANGANESE 421 213 744 110
LEAD 90 90 90 90
VANADIUM 50 135 519 80

MERCURY 02 02 02 02

OW4B

ALUMINUM 1260 2250 19200 1750 6120
COPPER 25 25 459 25 30
IRON 2420 3940 31800 3060 10300
MANGANESE 140 17S 894 159 342
LEAD 90 90 90 90 90
VANADIUM 50 50 50 50 50

MERCURY 02 02 02 02 02

OWSE

ALUMINUM 5660 S790 5730
COPPER 37S 253 31
IRON 9420 9520 9470
MANGANESE 331 271 301
LEAD 90 90 90
VANADIUM 50 50 50

MERCURY 02 02 02
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TABLE 55

PAOE2OF 10

CONT IRIUED

SAMPLING OUARTER
LOCATIONA AVG

UPPER GROUNDWATER SYATM
CONTD

OW6B

ALUMINUM 200 674 2170 738 950
COPPER 25 25 26 285 26
IRON 430 1330 4170 1380 1830
MANGANESE 706 183 195 771 131
LEAD 90 90 90 90 90
VANADIUM 50 50 50 50 50
MERCURY 02 02 02 02 02
OW7B

ALUMINUM 2770 12400 4940 6700
COPPER 25 548 25 35
IRON 4980 22000 8930 12000
MANGANESE 162 746 327 412
LEAD 90 90 90 90
VANADIUM 50 50 50 50
MERCURY 02 02 02 02
OW8B

ALUMINUM 1680 1220 5990 2960
COPPER 25 25 297 27
IRON 2740 2050 9830 4870
MANGANESE 713 57 321 150
LEAD 90 90 90 90
VANADIUM 50 50 50 50
MERCURY 02 02 02 02
OW9B

ALUMINUM 6120 11800 3140 7020
COPPER 274 381 25 30
IRON 10500 19400 4890 11600
MANGANESE 256 476 151 294
LEAD 90 90 90 90
VANADIUM 50 50 50 50
MERCURY 02 02 02 02

OWLOB

ALUMINUM 1530 5020 31400 17300 13800
COPPER 25 317 120 731 63
IRON 3020 9520 58500 34400 26400
MANGANESE 225 581 4140 2050 1750
LEAD 90 90 90 90 90
VANADIUM 50 50 96 63 70
MERCURY 02 02 02 02 02

OWI LB

ALUMINUM 6170 2800 5240 4740
COPPER 389 25 26 30
IRON 11700 5500 10200 9130
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TABLE 55

CONTINUED
PACE OF 10

SAMP2 ING OUARTER
LOCATION AVG

OWLIE UPPER GROUNDWATER SYSTEM
CONT CONT

MANGANESE 609 354 564 509
LEAD 90 90 90 90
VANADIUNI 50 50 50 50
MERCURY 02 02 02 02

OW12B

ALUMINUM 1240 6050 4990 7810
COPPER 353 25 25 28
IRON 19500 9190 7730 12100
MANGANESE 443 212 221 292
LEAD 90 90 90 90
VANADIUM 50 50 50 50
MERCURY 02 02 02 02

OW13B

ALUMINUM 9510 8810 15600 26500 15100
COPPER 431 372 554 797 54
IRON 16800 15800 26700 47100 26600
MANGANESE 553 578 798 1270 800
LEAD 90 90 90 70
VANADIUM 524 50 617 829 60

MERCURY 02 02 02 02 02

0WI 4B

ALUMINUM 1610 2050 7310 29400 10100
COPPER 25 25 307 96 44
IRON 2770 3460 12300 47900 16600
MANGANESE 100 174 353 1170 450
LEAD 90 90 90 70
VANADIUM 50 50 50 585 50

MERCURY 02 02 02 02 02

OWISE

ALUMINUM 1110 1080 24100 8760
COPPER 25 25 746 42
IRON 1940 1880 40400 14700
MANGANESE 603 576 1040 386
LEAD 90 90 60
VANADIUM 50 50 597 50

MERCURY 02 02 02 02

OW16B

ALUMINUM 7140 11900 11800 35900 16700
COPPER 402 704 615 214 97
IRON 12300 20300 21300 65400 29800
MANGANESE 636 920 831 2280 1170
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TABLE 55
CONTINUED

PACE OF 10

SAMPLING OUARTER
LOCATIONA AVG

OW16B UPPER GROUNDWATER SYSTEM
CONTD CONTD

LEAD 49 90 90 263 110
VANADIUM 50 50 50 548 50

MERCURY 02 02 02 02 02

OWI 78

ALUMINUM 213 4190 2200 2200
COPPER 25 25 25 25
IRON 403 6560 3350 3440
MANGANESE 152 160 985 91
LEAD 90 90 60
VANADIUM 50 50 50 50
MERCURY 02 02 02 02

OWIBE

ALUMINUM 952 21700 10300 11000
COPPER 25 834 483 52

IRON 1930 37900 16700 18800
MANGANESE 941 1300 558 650
LEAD 90 90 60
VANADIUM 50 79 676 70

MERCURY 02 02 02 02

BH49A

ALUMINUM 481 6830 35600 31600 18600
COPPER 25 255 123 110 71
IRON 1230 12200 63600 56800 33500
MANGANESE 193 473 1650 1900 1050
LEAD 90 90 90 70
VANADIUM 50 50 729 76 60

MERCURY 02 02 02 02 02

A42

ALUMINUM 200 248 200 200 200

COPPER 25 25 25 25 25

IRON 278 510 279 138 301

MANGANESE 452 452 518 1370 698

LEAD 90 90 90 70

VANADIUM 50 50 50 50 50

MERCURY 02 02 02 02 02

ASO

ALUMINUM 3160200 3070 6210
COPPER 2S 25 265 26

IRON 445 4880 10SOO S280
MANGANESE 857 244 S22 284

LEAD 90 90 60

VANADIUM 50 50 50 50

MERCURY 02 02 02 02
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TABLE 55
CONTINUED

PACE OF 10

SAMPLING OUARTER
LOCATIONA

AVG

UPPER GROURADVATER SYSTEM
CONT

A52

ALUMINUM 1480 9170 9960 15500 9030
COPPER B22 819 898 967 89
IRON 3090 15400 16200 26800 15400
MANGANESE 1040 1260 1270 1650 1310
LEAD 34 90 90 90 70
VANADIUM 50 50 50 526 50
MERCURY 02 02 02 02 02
20S

ALUMINUM 490 5370 7610 4490
COPPER 25 25 25 25
IRON 939 9000 11500 7150
MANGANESE 128 264 350 250
LEAD 90 90 60
VANADIUM 50 50 50 50
MERCURY 02 02 02 02

LOWER GROUNDWATER SYSTEM

OWLA

ALUMINUM 15100 1860 10400 956 7080
COPPER 455 25 294 25 31
IRON 26600 3270 16800 1670 12100
MANGANESE 1250 257 816 181 626
LEAD 90 90 90 90 90
VANADIUM 50 50 50 50 50
MERCURY 02 02 02 02
OW2A

ALUMINUM 3620 3270 1050 756 2170
COPPER 25 25 25 25 25
IRON 6480 5870 2270 1740 4090
MANGANESE 326 277 154 155 228
LEAD 90 90 90 90 90
VANADIUM 50 50 50 50 50
MERCURY 02 02 02 02 02

OW3A

ALUMINUM 1500 6120 1440 6430 3870
COPPER 25 351 25 33 30
IRON 2950 11600 2950 12000 7380
MANGANESE 255 610 221 652 435
LEAD 90 90 90 70
VANADIUM 50 135 50 50 70
MERCURY 02 02 02 02 02
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TABLE 55
CONTINUED

PACE OF 10

SAMPLING OUARTER
LOCATION AVG

LOWER GROUNDWATER SYSTEM
CONT

OW4A

ALUMINUM 1480 15100 9960 8850
COPPER 25 719 638 54
IRON 3120 29700 18700 17200
MANGANESE 237 1460 963 887
LEAD 90 90 60
VANADIUM 50 50 50 50
MERCURY 02 02 02 02
0W5A

ALUMINUM 2590 2190 13800 760 4840
COPPER 25 25 342 25 27
IRON 4670 3890 26000 1600 9040
MANGANESE 233 173 1380 110 474
LEAD 90 90 90 70
VANADIUM 50 50 50 50 50
MERCURY 02 02 02 02 02
0W6A

ALUMINUM 2560 46300 59300 14200 30600
COPPER 628 165 105 855 105
IRON 6680 81300 99500 27000 53600
MANGANESE 283 3620 3540 1080 2130
LEAD 90 90 90 90 90
VANADIUM 50 763 102 518 70
MERCURY 02 021 02 02 02

OW7A

ALUMINUM 4150 2560 800 17000 6100
COPPER 25 25 25 589 34
IRON 7020 4610 1590 29900 10800
MANGANESE 338 288 124 2110 715
LEAD 90 90 90 70
VANADIUM 50 50 50 67 50
MERCURY 02 02 02 02 02

OWBA

ALUMINUM 7870 4720 4390 6390 5840
COPPER 341 287 345 378 34
IRON 13500 7600 7730 11000 9960
MANGANESE 693 414 552 846 626
LEAD 90 90 90 70
VANADIUM 50 50 50 5256 50

MERCURY 02 02 02 02 02
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TABLE 55
CONTINUED

PACE OF 10

SAMPLING OUARTER
LOCATIONA AVG

LOWER GROUNDWATER SYSTEM
CONT

OW9A

ALUMINUM 5090 3390 2740 14500 6430
COPPER 25 25 25 655 35
IRON 8670 6030 4650 27600 11700
MANGANESE 651 499 450 3360 1240
LEAD 90 90 90 70
VANADIUM 50 50 50 729 60
MERCURY 02 02 02 02 02

OWBA

ALUMINUM 1340 564 7020 6380 3830
COPPER 266 25 343 40 32
IRON 2250 992 11100 10700 6260
MANGANESE 987 556 370 534 264
LEAD 36 90 90 90 70
VANADIUM 50 50 50 50 50
MERCURY 02 02 02 02 02

OWHA

ALUMINUM 976 2210 18800 3890 6470
COPPER 25 25 492 25 31
IRON 1800 3820 30800 7070 10900
MANGANESE 142 224 1740 410 629
LEAD 90 90 90 70
VANADIUM 50 50 658 50 50
MERCURY 02 02 02 02 02

OWI 2A

ALUMINUM 606 948 687 458 675

COPPER 25 25 25 25 25
IRON 3360 3680 3630 3000 3420
MANGANESE 189 204 170 166 182
LEAD 90 90 90 70
VANADIUM 50 50 50 50 50

MERCURY 02 02 02 02 02

OW13A

ALUMINUM 1100 4460 4890 1060 2880
COPPER 25 25 25 25 25
IRON 2130 8070 8880 1980 5270
MANGANESE 104 318 327 821 208
LEAD 90 90 90 70
VANADIUM 50 50 50 50 50

MERCURY 02 02 02 02 02
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TABLE 55
CONTINUED

PAAE OF 10

SAMPLING OUARTER
LOCATIONA AVG

LOVER GROUNDWATER SYSTEM
CONTD

OW14A

ALUMINUM 1850 1590 1690 1210 1590
COPPER 25 25 25 25 25
IRON 3510 2920 3060 2830 3080
MANGANESE 363 345 333 257 325
LEAD 90 90 90 70
VANADIUM 50 50 50 50 50
MERCURY 02 02 02 02 02

OWISA

ALUMINUM 12700 6480 10600 1730 7880
COPPER 336 261 25 25 27
IRON 22600 12SOO 19SOO 3450 14SOO
MANGANESE 1010 703 872 313 72S
LEAD SS 90 90 90 70
VANADIUM 50 50 50 50 50
MERCURY 02 02 02 02 02

0WI 6A

ALUMINUM 1030 1790 32S0 994 1770
COPPER 2S 25 25 25 2S
IRON 2390 4040 6380 3210 4010
MANGANESE 131 244 300 167 211
LEAD 90 90 90 70
VANADIUM 50 50 50 50 50
MERCURY 02 02 02 02 02

OW17A

ALUMINUM 931 6040 17700 18500 10800
COPPER 25 396 331 543 38
IRON 1830 10800 31500 37500 20400
MANGANESE 282 726 1710 1820 1140
LEAD 90 90 579 200
VANADIUM 50 SO8 614 50 50
MERCURY 02 02 02 02 02

OWIBA

ALUMINUM 7860 1900 727 1050 2880
COPPER 366 2S 2S 2S 28
IRON 14000 3160 1330 2280 S190
MANGANESE 633 252 172 226 321
LEAD 73 90 90 90S 270
VANADIUM 50 50 50 50 50

MERCURY 02 02 02 02 02
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TABLE 55
CONTINUED

PAAE OF 10

SAMPLING OUARTER
LOCATIONA AVG

LOWER GROUNDWATER SYSTEM
CONT

19D

ALUMINUM 216 200 40800 1000 10600
COPPER 25 25 616 25 34
IRON 484 566 61100 1800 16000
MANGANESE 316 338 2160 330 790
LEAD 90 90 90 70
VANADIUM 50 50 859 50 60

MERCURY 02 02 02 02 02

20D

ALUMINUM 954 583 361 1300 800

COPPER 25 25 25 25 25
IRON 1790 1070 601 2100 1390
MANGANESE 337 283 220 380 310
LEAD 90 90 90 70
VANADIUM 50 50 50 50 50

MERCURY 02 02 02 02 02

BH5

ALUMINUM 200 200 1040 465 480

COPPER 25 25 25 25 25
IRON 129 133 106 160 130

MANGANESE 15 15 15 15 15

LEAD 90 199 90 50
VANADIUM 50 50 50 50 50

MERCURY 02 02 02 02 02

BH49

ALUMINUM 6450 1380 782 1000 2400
COPPER 25 25 25 25 25
IRON 11000 2330 1380 1800 4100
MANGANESE 408 117 745 110 177
LEAD 73 90 90 90 70
VANADIUM 50 50 50 50 50

MERCURY 02 02 02 02 02

BH6 II

ALUMINUM 580 1850 1850 570 1200
COPPER 25 25 25 25 25

IRON 1980 4250 3390 1700 2830
MANGANESE 230 295 224 170 230

LEAD 90 90 90 70

VANADIUM 50 50 50 50 50

MERCURY 02 02 02 02 02
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TABLE 55
CONTINUED

PAAE 10 OF 10

SAMPLING OUARTER
LOCATIONA AVG

LOWER GROUNDWATER SYSTEM
CONTD

BH48

ALUMINUM 24300 8600 6890 9900 12400
COPPER 536 25 252 34 35
IRON 48100 17000 11600 20000 24000
MANGANESE 3550 1590 1150 2100 2100
LEAD 175 90 90 90 70
VANADIUM 712 50 589 62 60
MERCURY 02 02 02 02 02

SAMPLING LOCATIONS ARE SHOWN IN FIGURE 411

BWELL DID NOT RECOVER AFTER PURGING

ANALYZED FIRST QUARTER

DWASP NEST IN WELL COULD NOT SAMPLE

BACKGROUND WELL

BAILER STUCK IN WELL COULD NOT SAMPLE

DOWNGRADIENT WELL
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INDICATE THE NEED FOR BROADER ORGANIC CONTAMINANT SCREENING BECAUSE

OF SUSTAINED ELEVATED LEVELS ABOVE 200 MGL FOR TOC AND 200

FOR TOX FOR SEVERAL QUARTERS AN INDIVIDUAL ORGANIC CONTAMINANT

ANALYSIS WILL BE PERFORMED

ANALYSIS FOR METALS WAS INITIATED IN 1987 HOWEVER SAMPLES
COLLECTED DURING 1987 1988 1989 AND THE FIRST THREE QUARTERS OF

1990 WERE ANALYZED FOR FILTERED DISSOLVED METALS SAMPLES

COLLECTED DURING THE FOURTH QUARTER OF 1990 AND DURING 1991 WERE

NOT FILTERED BEFORE ANALYSIS THEREFORE SOME VALUES ARE HIGHER
THAN IN PREVIOUS YEARS BECAUSE THEY INCLUDE BOTH DISSOLVED AND

SUSPENDED METALS SAMPLES WERE NOT COLLECTED FROM SOME OF TH
WELLS DURING THE FOURTH QUARTER OF 1991 BECAUSE THE WELLS DID NOT

RECOVER AFTER PURGING THEREFORE SUFFICIENT DATA ON TOTAL METALS

ARE NOT AVAILABLE TO INDICATE TREND

52 NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM

PERMIT APPLICATION WILL BE COMPLETED IN 1992 TO COMPLY WITH

THE EPA NPDES REQUIREMENTS STORMWATER DISCHARGES WILL BE SAMPLED
IN THE THIRD QUARTER OF 1992 TO MEET THE APPLICATION REQUIREMENTS

53 OTHER EMISSIONS MONITORING

NFSS IS NOT AN ACTIVE SITE THEREFORE THERE ARE NO EMISSIONS
OTHER THAN THOSE ALREADY DISCUSSED TO MONITOR

54 ENVIRONMENTAL OCCURRENCES

NO UNPLANNED RELEASES OCCURRED IN 1991

55 SARA TITLE III REPORTING

NO REPORTS UNDER SECTION 313 OF THE EMERGENCY PREPAREDNESS AND

COMMUNITY RIGHTTOKNOW ACT WERE FILED DURING 1991 FTJSRAP SITES

WERE NOT SUBJECT TO TOXIC CHEMICAL RELEASE REPORTING PROVISIONS

UNDER 40 CFR 37222 IN 1991 HOWEVER IN ACCORDANCE WITH THE

SPIRIT AND LANGUAGE OF DOE ORDER 54001 FUSRAP EVALUATES AND
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INVENTORIES TOXIC CHEMICALS USED ONSITE TO ENSURE THAT NO THRESHOLD

PLANNING QUANTITIES TPQS ARE EXCEEDED

TOXIC CHEMICALS SUCH AS NITRIC ACID ARE USED AT FUSRAP SITES

FOR SAMPLING AND OTHER PURPOSES HOWEVER THE QUANTITIES OF SUCH

CHEMICALS STORED ONSITE ARE WELL BELOW TPQS IF TPQ IS EXCEEDED

AT SITE THE TOXIC CHEMICAL RELEASE INVENTORY REPORTING FORM

FORM UNDER 40 CFR 37285 WILL BE FILED WITH EPA
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60 GROUNDWATER PROTECTION PROGRAM

62 NYDROGEOLOGICAL CHARACTERISTICS

611 SITE HYDROGEOLOGY

NFSS LIES WITHIN THE CENTRAL LOWLANDS PHYSIOGRAPHIC PROVINCE

WHICH IS PART OF THE ERIEONTARIO LOWLAND AND IS CHARACTERIZED BY

TOPOGRAPHY DEVELOPED ON UNDEFORMED PALEOZOIC SEDIMENTARY ROCKS

THE ROCKS OCCUPY BROAD BASIN SLOPING GENTLY SOUTHWARD FROM THE

NEIGHBORING CRYSTALLINE TERRAINS OF THE CANADIAN SHIELD AND THE

ADIRONDACK DOME MULLER 1965 REGIONALLY BASEMENT OF GNEISS

HAS BEEN FOUND IN WELLS RANGING FROM APPROXIMATELY 610 TO 914

2000 TO 3000 FT IN DEPTH USCE 1973 THE AREA WAS

SIGNIFICANTLY MODIFIED BY GLACIERS

THE SITE STRATIGRAPHY INCLUDES 12 TO 15 40 TO 50 FT OF

UNCONSOLIDATED DEPOSITS OVERLYING THICK SEQUENCE OF SEDIMENTARY

ROCKS THESE SURFICIAL DEPOSITS ARE GLACIALLY DERIVED SEDIMENTS

THAT INCLUDE GLACIOFLUVIAL SANDS AND GRAVEL DENSE TILLS AND

GLACIAL LACUSTRINE CLAYS LACUSTRINE MATERIALS WERE DEPOSITED ON

THE BOTTOMS AND ALONG THE SHORES OF GLACIAL AND POSTGLACIAL LAKES

BENEATH THESE DEPOSITS ARE SHALES SILTSTONES AND MUDSTONES OF THE

ORDOVICIAN QUEENSTON FORMATION SIX MAJOR GEOLOGIC UNITS HAVE BEEN

IDENTIFIED WITHIN THE INTERVAL FROM TO 27 90 FT BELOW THE

GROUND SURFACE IN ORDER OF INCREASING DEPTH THESE UNITS ARE

SURFICIAL SOILS AND FILL BROWN CLAY GRAY CLAY SAND AND GRAVEL

RED SILT AND BEDROCK OF THE QUEENSTON FORMATION

TWO TYPES OF WATERBEARING MATERIAL OCCUR WITHIN 30 100 FT

OF THE GROUND SURFACE THE BEDROCK OF THE QUEENSTON FORMATION AND

SELECT PERMEABLE ZONES WITHIN THE OVERLYING UNCONSOLIDATED

DEPOSITS THE ELEVATION OF GROUND SURFACE IS GENERALLY 98

320 FT ABOVE MEAN SEA LEVEL MSL WELLS IN BEDROCK ARE SCREENED

AT DEPTHS RANGING FROM 122 TO 275 40 TO 90 FT THE

POTENTIOMETRIC SURFACE IN THIS ZONE OCCURS AT DEPTHS OF

APPROXIMATELY 175 TO 388 575 TO 1273 FT WATERBEARING

ZONES WITHIN THE UNCONSOLIDATED DEPOSITS CAN BE SUBDIVIDED INTO TWO
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UNITS THE INTERMITTENT SAND GRAVEL AND SILT LENSES FOUND IN

THE BROWN CLAY UNIT BETWEEN ELEVATIONS 915 AND 966
300 AND 317 FT ABOVE HSL AND THE SAND AND GRAVEL UNIT

IMMEDIATELY BELOW THE GRAY CLAY TYPICALLY BETWEEN ELEVATIONS OF

823 AND 914 270 AND 300 FT ABOVE MSL ALTHOUGH THE LENSES OF

GRAVEL SAND AND SILT IN THE BROWN CLAY UNIT ARE DISCONTINUOUS
THE SAND ZONES ARE REFERRED TO AS THE UPPER GROUNDWATER SYSTEM
THE POTENTIOMETRIC SURFACE IN THIS ZONE OCCURS AT DEPTHS OF 045 TO
432 148 TO 1415 FT WELLS IN THE UPPER GROUNDWATER SYSTEM
ARE SCREENED AT DEPTHS OF 24 TO 67 TO 22 FT THE SAND AND
GRAVEL UNIT BETWEEN THE RED SILT AND THE GRAY CLAY IS REFERRED TO
AS THE LOWER GROUNDWATER SYSTEM WELLS IN THIS SYSTEM ARE SCREENED
AT DEPTHS OF 61 TO 144 20 TO 472 FT AND THE POTENTIOMETRIC
SURFACE OCCURS IN THE DEPTH INTERVAL BETWEEN 056 AND 385
184 AND 1262 FT

612 GROUNDWATER QUALITY AND USAGE

GROUNDWATER IS USED AS SOURCE OF WATER FOR APPROXIMATELY
10 PERCENT OF THE POPULATION IN NIAGARA AND ERIE COUNTIES THE

PRIMARY USES ARE FOR SMALL DOMESTIC AND FARM SUPPLIES IN RURAL

AREAS THE DOMINANT SOURCE OF THIS WATER THE LOCKPORT DOLOMITE

AQUIFER IS ABSENT NORTH OF THE NIAGARA ESCARPMENT WHERE NFSS IS

LOCATED WELLS IN THE VICINITY OF NFSS GENERALLY HAVE LOW YIELD
AND SUPPLY WATER OF POOR QUALITY IN SOME PLACES THE UPPER
GROUNDWATER SYSTEM IN THE GLACIAL DEPOSITS NEAR NFSS IS CAPABLE OF

SUPPLYING ADEQUATE GROUNDWATER FOR DOMESTIC USE ALTHOUGH THIS
SOURCE MAY BE DEPLETED DURING DRY SEASONS DOE 1986

WELL CANVASS OF THE AREA WITHIN 48KM 3MI RADIUS OF
NFSS CONDUCTED IN 1987 AND 1988 YIELDED RECORDS FOR SEVEN WELLS
FOUR OF THESE WELLS WERE USED TO SUPPLY WATER FOR IRRIGATION AND
ONE WAS USED FOR DOMESTIC PURPOSES THERE IS NO AVAILABLE

INFORMATION ON WATER USAGE FOR THE OTHER TWO WELLS NO PRIVATE
WELLS WERE REPORTED FOR DRINKING WATER PURPOSES BUT ONE OF THE

WELLS DRILLED FOR IRRIGATION REPORTEDLY IS SOURCE OF WATER
SUITABLE FOR DRINKING NO PUBLIC WATER SUPPLY WELLS WERE FOUND
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WITHIN THE CANVASS AREA WATER NEEDS FOR THE AREA ARE USUALLY MET

BY COUNTYSUPPLIED TREATED WATER FROM LAKE ERIE AND THE

NIAGARA RIVER

GROUNDWATER MONITORING

621 METHODS

THE HYDROGEOLOGICAL INTERPRETATIONS PRESENTED HERE ARE BASED ON

GROUNDWATER LEVELS MEASURED IN 48 MONITORING WELLS IN THE GENERAL

AREA OF THE WCS DURING CALENDAR YEAR 1991 FIGURE 61
GROUNDWATER LEVELS WERE MEASURED BIWEEKLY USING AN ELECTRIC

DOWNHOLE PROBE WATER LEVEL INDICATOR WELL CONSTRUCTION DETAILS

ARE SUMMARIZED IN TABLE 61 AN EXAMPLE OF WELL CONSTRUCTION

DETAILS IS PROVIDED IN APPENDIX FURTHER INFORMATION ON SITE

GEOLOGY HYDROGEOLOGY AND WELL INSTALLATION METHODS CAN BE FOUND

IN AN INSTRUCTION GUIDE IN BNI 1984 AND 1986 AND IN ACRES

AIIIERICAN INC 1981

WATER LEVEL MEASUREMENTS FROM MONITORING WELLS ARE USED TO

PREPARE TWO TYPES OF GRAPHIC EXHIBITS HYDROGRAPHS AND

POTENTIOMETRIC SURFACE MAPS THAT SHOW HYDROGEOLOGICAL CONDITIONS UP

HYDROGRAPHS ARE LINE GRAPHS THAT DISPLAY CHANGES IN WATER LEVELS

FOR EACH MONITORING WELL THROUGHOUT THE YEAR APPENDIX THE

NFSS HYDROGRAPHS ALSO INCLUDE BAR GRAPHS OF SITE PRECIPITATION

RECORDS AS AN AID IN EVALUATING THE INFLUENCE OF PRECIPITATION ON

WATER LEVEL BEHAVIOR

THE AMOUNT OF SLOPE GRADIENT AND FLOW DIRECTION OF THE NFSS

GROUNDWATER SYSTEMS ARE DETERMINED FROM POTENTIOMETRIC SURFACE

WATER LEVEL MAPS THESE MAPS ARE PREPARED BY PLOTTING WATER

LEVEL MEASUREMENTS FOR SELECTED DATES TO REPRESENT SPRING SUMMER

FALL AND WINTER ON BASE MAPS AND CONTOURING THE VALUES

UP
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TABLE 61
NYSS MONITORING WELL CONSTRUCTION SWMUARY

PACE OF

MONITORING OR
TOTAL SCREENED INTERVAL

WELL COMPLETION DEPTH BELOW GROUND CONSTRUCTION
NUMBER DATE FT RNRN FTFTJ MATERIAL

UPPER GROUNDWATER SYSTEM

A42 MAR 1983 686 225 317686 157205 PVC
A43 MAR 1983 427 140 21427 84140 PVC
A45 MAR 1983 610 200 24610 134180 PVC
ASO MAR 1983 701 230 305671 164210 PVC
A52 MAR 1983 458 150 18458 84130 PVC

OWLB OCT 1986 518 170 314467 103153 3L6STAINLESSSTEEL
OW2B SEPT 1986 610 200 411564 135185 3L6STAINLESSSTEEL
OW3B OCT 1986 488 160 29442 95145 3L6STAINLESSSTEEL
OW4B OCT 1986 518 170 311463 102152 3L6STAINLESSSTEEL
OWSB OCT 1986 518 170 29442 95145 3L6STAINLESSSTEEL
OW6B OCT 1986 518 170 314467 103153 3L6STAINLESSSTEEL
OW7B OCT 1986 397 130 19345 63113 3L6STAINLESSSTEEL
OW8B NOV 1986 366 120 17320 55105 3L6STAINLESSSTEEL
OW9B NOV 1986 445 146 2S403 82132 3L6STAINLESSSTEEL
OWLOB NOV 1986 88S 290 528842 173276 3L6STAINLESSBTEEL
OWLIB NOV 1986 488 160 23381 7S125 3L6STAINLEUSSTEEL
OW12B NOV 1986 366 120 18329 S8108 3L6STAINLESSSTEEL
OW13B NOV 1986 427 140 22372 72122 3L6STAINLESSSTEEL
OW14B OCT 1986 464 1S2 26412 8S13S 3L6STAINLESSSTEEL
OW15B OCT 1986 366 120 17326 S7107 3L6STAINLESSSTEEL
OW16B OCT 1986 397 130 21363 69119 3L6STAINLESSSTEEL
OW17B OCT 1986 S18 170 320473 10S1S5 3L6STAINLESSSTEEL
OW18B OCT 1986 506 166 311464 1021S2 3L6STAINLESSSTEEL

LOWER GROUNDWATER SYSTEM

BH5 JUNE 1981 159 522 73144 290440 PVC
BH59 MAY 1981 124 40S 70US 2840377 PVC
BH61 MAY 1981 140 460 73127 27S416 PVC
BH64 JUNE 1981 149 487 85131 329421 PVC
BH70 JUNE 1981 137 450 61122 248395 PVC
OWLA OCT 1986 143 470 106137 348451 3L6STAINLESSSTEEL
OW2A OCT 1986 140 460 103134 337440 3L6STAINLESSSTEEL
OW3A OCT 1986 128 420 99114 324374 3L6STAINLESSSTEEL
OW4A OCT 1986 124 406 86117 281384 3L6STAINLESSSTEEL
OWSA OCT 1986 135 443 98128 320420 3L6STAINLESSSTEEL
OW6A OCT 1986 123 402 86117 281384 3L6STAINLESSSTEEL
OW7A OCT 1986 121 396 85117 279382 3L6STAINLESSSTEEL
OW8A NOV 1986 136 446 100131 327430 3L6STAINLESSSTEEL
OW9A NOV 1986 12S 411 87119 286389 3L6STAINLESSSTEEL

OWBA NOV 1986 123 403 102117 33S38S 3L6STAINLESSSTEEL

OWHA NOV 1986 114 372 77108 25235S 3L6STAINLESSSTEEL
OW12A NOV 1986 117 383 76121 2S6359 3L6STAINLESSSTEEL
OW13A OCT 1986 125 411 90132 294397 3L6STAINLESSSTEEL

OW14A OCT 1986 137 448 101132 331434 3L6STAINLESSSTEEL

OWISA OCT 1986 139 4SS 119134 390440 3L6STAINLESSSTEEL
OW16A OCT 1986 138 452 99130 324427 3L6STAINLESSSTEEL

OW17A OCT 1986 130 425 92123 301404 3L6STAINLESSSTEEL

OW18A OCT 1986 146 478 109140 3S7460 3L6STAINLESSSTEEL
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TABLE 61
CONTINUED

PAGE OF

MONITORING OR
TOTAL SCREENED INTERVAL

WELL COMPLETION DEPTH BELOW GROUND CONSTRUCTION
NUMBER DATE FT RNRN FTFT MATERIAL

BEDROCK

A23A MAR 1983 230 785 122232 621713 PVCA49 MAR 1983 275 900 140275 758850 PVC

WELL LOCATIONS ARE SHOWN IN FIGURE 61
BPVC POLYVINYL CHLORIDE

NOTE WATER LEVEL ELEVATIONS FOR WELLS MONITORED IN 1991 ARE SHOWN AS HYDROGRAPHS
IN APPENDIX
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622 RESULTS AND CONCLUSIONS

THE HYDROGRAPHS PREPARED FOR THE WATER LEVELS MEASURED IN 1991

ARE SHOWN IN APPENDIX CONCLUSIONS DERIVED FROM THESE

HYDROGRAPHS AND FROM THE POTENTIOMETRIC SURFACE MAPS ARE PRESENTED

IN THE FOLLOWING SUBSECTIONS

UPPER GROUNDWATER SYSTEM

THE 1991 WATER LEVELS SHOW SIGNIFICANT SEASONAL VARIATION AND

GROUNDWATER DEFICIT COMPARED WITH THE PREVIOUS THREE YEARS

FIGURE 62 PEAK HIGH WATER LEVELS WERE RECORDED IN MARCH

THROUGH MAY AND PEAK LOWS WERE RECORDED IN MOST WELLS FROM

NOVEMBER TO DECEMBER UPPER GROUNDWATER SYSTEM HYDROGRAPHS IN

APPENDIX SHOW DEEP DECLINING LOW PERIOD THAT BEGAN TO RECOVER

AT THE END OF THE YEAR IN THE DECLINING PERIOD SOME WELLS SHOW

LEVELING OF WHICH IS AN INDICATION THAT THE WATER LEVEL WAS BELOW

THE BOTTOM OF THE WELL WATER LEVELS BELOW THE BOTTOM OF THE WELL

COULD NOT BE MEASURED IN THE LAST QUARTER OF 1991 THIS

GROUNDWATER DEFICIT IS DIRECTLY RELATED TO CLIMATOLOGICAL

CONDITIONS IN THE SIMMER AND FALL LOWERTHANNORMAL PRECIPITATION

AND HIGHERTHANNORMAL EVAPORATION REDUCED THE AMOUNT OF RECHARGE

TO THE GROUNDWATER THE DELAYED RESPONSE TO CLIMATOLOGICAL

CONDITIONS REFLECTS THE LOCAL INFILTRATION RATES AT EACH WELL

WHICH IS INDICATED BY THE DIFFERENT TIMES THAT THE PEAK LOW OCCURS

THE SLOPE AND FLOW DIRECTION OF THE UPPER GROUNDWATER SYSTEM

WERE DETERMINED FROM POTENTIOMETRIC SURFACE MAPS FIGURES 63 64
65 AND 66 THE DATES PLOTTED WERE REPRESENTATIVE OF SPRING

SUMMER FALL AND WINTER CONDITIONS THE GENERAL FLOW PATTERN AT

THE WCS IS FROM WEST TO EAST TOWARD THE CENTRAL DITCH THAT

INTERSECTS THE UPPER GROUNDWATER SYSTEM THE FLOW GRADIENT IS

NEARLY LEVEL UNDER THE PILE AND STEEPENS BESIDE THE DRAINAGE DITCH

THE ELEVATION OF THE PILE IS 85 329 FT ABOVE MSL THE GENERAL

LOW DIRECTION AWAY FROM THE INFLUENCE OF THE WCS IS TOWARD THE

NORTHWEST
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LOWER AND BEDROCK GROUNDWATER SYSTEM

THE LOWER AND BEDROCK GROUNDWATER SYSTEMS ARE DISCUSSED AS

SINGLE UNIT IN THIS SECTION BECAUSE THEY ARE HYDRAULICALLY

CONNECTED WITH SIMILAR FLOW GRADIENT AND DIRECTION BNI 1990
HYDROGRAPHS OF WELLS SCREENED IN THESE SYSTEMS SHOW DEFINITE

SEASONAL VARIATION IN WATER LEVELS AND GROUNDWATER DEFICIT FOR

THE LOWER SYSTEM WATER LEVELS ARE HIGHEST IN LATE MAY AND LOWEST

AFTER DECEMBER SEASONAL FLUCTUATIONS IN WATER LEVELS HAD SIMILAR

PEAK PERIODS BUT THE PEAK LOW WAS SIGNIFICANTLY LOWER THAN IN THE

THREE PREVIOUS YEARS FIGURE 67 NO RESPONSE TO INDIVIDUAL

PRECIPITATION EVENTS WAS INDICATED

THE SLOPE AND FLOW DIRECTION OF THE LOWER GROUNDWATER SYSTEM

WERE INTERPRETED FROM SEASONAL POTENTIOMETRIC SURFACE MAPS

FIGURES 68 69 610 AND 611 THE GENERAL FLOW DIRECTION IS

TOWARD THE NORTHWEST FLOW GRADIENT WAS LESS THAN 00018

DURING 1991
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70 QUALITY ASSURANCE

71 INTRODUCTION

THIS SECTION SUMMARIZES THE QUALITY ASSURANCE QA ASSESSMENT

OF ENVIRONMENTAL SURVEILLANCE ACTIVITIES AT NFSS WHICH WERE

CONDUCTED TO ENSURE THAT ONSITE CONTAMINATION IS NOT POSING

THREAT TO HIUNAN HEALTH AND THE ENVIRONMENT BASED ON THIS

CRITERION THE OVERALL DATA QUALITY OBJECTIVE DQO FOR THE

ENVIRONMENTAL MONITORING PROGRAM IS TO PROVIDE DATA OF SUFFICIENT

QUALITY TO ALLOW RELIABLE DETECTION AND QUANTIFICATION OF ANY

POTENTIAL RELEASE OF CONTAMINATED MATERIAL FROM NFSS

PROCEDURES

THE FUSRAP QUALITY ASSURANCE PROQRAM PLAN QAPMP BNI 1990C

ADDRESSES THE QUALITY REQUIREMENTS FOR ALL WORK BEING PERFORMED AS

PART OF FUSRAP IN ADDITION ALL SUBCONTRACTORS ADHERE TO OR

IMPLEMENT QA SYSTEM THAT IS COMPATIBLE WITH THE PROGRAM THE

OBJECTIVES OF THE QAPMP ARE TO MAINTAIN QUALITY THROUGH SYSTEM OF

PLANNED WORK OPERATIONS AND TO VERIFY THE PRESERVATION OF QUALITY

STANDARDS THROUGH SYSTEM OF CHECKS AND REVIEWS

ESTABLISHED QA PROCEDURES ARE DETAILED IN PROJECT PROCEDURES

AND INSTRUCTIONS AND AN INSTRUCTION GUIDE AND ARE IMPLEMENTED FOR

ALL FIELD SAMPLING ACTIVITIES SAMPLING METHODOLOGY AND TECHNIQUES

ARE CONSISTENT WITH THE METHODS DETAILED IN COMIENDIUM OFSU FIELD OPERATIONS METHODS EPA 1987 LABORATORY QA

PROCEDURES WHICH HAVE BEEN REVIEWED BY BNI ARE IMPLEMENTED TO

CONTROL APPLICABLE LABORATORY ACTIVITIES IN ADDITION VARIOUS

ACTIVITIES SUCH AS DATA REVIEWS CALCULATIONS AND EVALUATIONS

ARE CONDUCTED TO MONITOR THE INFORMATION BEING GENERATED AND TO

PREVENT OR IDENTIFY QUALITY PROBLEMS QUALITY CONTROL QC SAMPLE

REQUIREMENTS DATA USE INFORMATION AND QAQC PROCEDURES ARE

PROVIDED IN PROJECT INSTRUCTION GUIDES
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73 QUALITY ASSURANCE SUMMARY

QAQC ACTIVITIES ARE AN INTEGRAL PART OF ENVIRONMENTAL

MONITORING ACTIVITIES AT NFSS THE QUALITY OF THE DATA COLLECTED

FOR THE 1991 MONITORING PROGRAM IS CONSIDERED TO BE APPROPRIATE FOR

THESE REPORTING PURPOSES

THE QAQC PROGRAM IMPLEMENTED AT NFSS SATISFIES THE 1991

REQUIREMENTS OF DOE ORDERS 54001 54005 AND 57006B THE

PROGRAMMATIC CONTROLS IN PLACE DURING THE 1991 ENVIRONMENTAL

MONITORING PROGRAM ARE DISCUSSED IN THE PROJECT INSTRUCTION GUIDE
THE SPECIFIC METHODS AND FORMULAS USED TO EVALUATE THE QAQC

PROGRAM ARE DESCRIBED IN AN INTERNAL BNI QA DOCUMENT FOR ANNUAL

SITE ENVIRONMENTAL REPORTS THE QA DOCUMENT ALSO DISCUSSES THE

REQUIREMENTS OF PRECISION ACCURACY REPRESENTATIVENESS

COMPARABILITY AND COMPLETENESS PARCC THIS SUBSECTION

SUMMARIZES THE RESULTS OF THE QAQC PROGRAM AT NFSS

731 DATA USABILITY

TO DETERMINE DATA USABILITY THE ANALYTES OF INTEREST FOR NFSS

WERE EVALUATED FOR THE PARCC PARAMETERS TABLE 71 LISTS EACH

ANALYTE AND INDICATES WHETHER IT MEETS THESE AND OTHER PARAMETERS
THE FOLLOWING ANALYTES HAVE BEEN DETERMINED TO SATISFY ALL ELEMENTS

OF THE PARCC PARAMETERS

METALS IN GROUNDWATER

TOC IN GROUNDWATER

TOX IN GROUNDWATER

RADIUM226 IN GROUNDWATER AND SEDIMENTS

TOTAL URANIUM IN GROUNDWATER

URANIUM238 IN SEDIMENTS

EXTERNAL GAMMA RADIATION

OTHER ANALYTES WERE ALSO EVALUATED AND CERTAIN ELEMENTS DID

NOT FULLY MEET PARCC REQUIREMENTS OR COULD NOT BE COMPLETELY

EVALUATED BECAUSE SOME QC DATA WERE NOT RETRIEVABLE CORRECTIVE

ACTIONS WERE INITIATED FOR ALL IDENTIFIED DATA DEFICIENCIES AND
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TABLE 7IDATA USABILITY SIARY

ANALYTE PRECISION ACCURACY REPRESENTATIVENESS COMPLETENESS COMPARABILITY QUANTITATIVE QUALITATIVE DQO

METATS YES YES YES YES YES YES YES YESTOTAL ORGANIC CARBON YES YES YES YES YES YES YES YESTOTAL ORGANIC HALIDES YES YES YES YES YES YES YES YESRADIUM226 YES YES YES YES YES YES YES YESTOTAL URANIUM YES YES YES YES YES YES YES YESURANIUU233234 YES YES YESURANIUM234 YES YES YESURANIUM235 YES YES YESURANLUM238 YES YES YES YES YES YES YES YESEXTERNAL GANNA RADIATION YES YES YES YES YES YES YES YESRADON222 YES YES YES YES YES YES YES

NOTE FURTHER INFORMATION ON ANY OF THE ABOVE PARCC PARAMETERS CAN BE FOUND IN THE CORRESPONDING SUMMARIES OF THE TEXT

THE DATA QUALITY OBJECTIVE DUO FOR THE ENVIRONMENTAL MONITORING PROGRAM IS TO DETECT AND QUANTIFY ANY RELEASE FROM NFSS THAT COULD BEPOTENTIALLY HARMFUL TO HUMAN HEALTH AND ENVIRONMENT

THE TERM YES INDICATES THAT DATA ARE USABLE BASED ON

THE ANALYSES OF THE INDICATED PARCC PARAMETERSLABORATORY DUPLICATE INFORMATION WAS NOT REPORTED FOR THIS PARAMETER

DATA ON

LABORATORY STANDARD REFERENCE MATERIALS CSRMS AND BLANKS WERE INCOMPLETE OR NOT REPORTED FOR THIS PARAMETERREPRESENTATLVENESS GOAL WAS NOT MET BECAUSE LABORATORY BLANK DATA WERE INCOMPLETE OR

NOT REPORTED FOR THIS PARAMETERCOMPARABILITY FACTOR COULD NOT BE CALCULATED BECAUSE PRECISION AND ACCURACY INFORMATION WAS NOT AVAILABLE

DATA DO NOT MEET QUANTITATIVE GOALS BECAUSE THE VARIATION ASSOCIATED WITH THOSE VALUES COULD NOT BE ADEQUATELY ASSESSEDREPRESENTATLVENESS COULD NOT BE ASSIGNED VALUE BECAUSE NONE OF THE ELEMENTS USED TO DEFINE REPRESENTATIVENESS ARE ASSESSED FOR THIS PARAMETER



NONCONFORMANCES AS PART OF THE ONGOING FUSRAP QA PROGRAM
APPROPRIATE ACTIONS HAVE BEEN IMPLEMENTED INCLUDING ROOTCAUSE

ANALYSES AND PROCEDURE DEVELOPMENT AND REVISION

RESULTS OF THE EVALUATION INDICATE THAT THE DATA QUALITY FOR
THE FOLLOWING ANALYTES DID MEET THE INTENDED END USE AFTER

THOROUGH REVIEW OF ALL SITE INFORMATION INCLUDING NONQC DATA
THE RESULTS WERE DETERMINED TO BE OF SUFFICIENT QUALITY TO ACHIEVE
RELIABLE DETECTION AND QUANTIFICATION OF ANY POTENTIAL RELEASE OF

CONTAMINATED MATERIAL FROM NFSS

RADIUM226 IN SURFACE WATER

URANIUM233234 IN SEDIMENTS

URANIUM234 IN SEDIMENTS

URANIUNI235 IN SEDIMENTS

RADON IN AIR

732 PRECISION

THE PRECISION GOAL OF 80 PERCENT AS MEASURED BY ANALYTICAL
RESULTS FOR MATRIX SPIKE DUPLICATES MSDS AND FIELD AND LABORATORY
DUPLICATES WAS MET FOR ALL CHEMICAL PARAMETERS AT NFSS THIS GOAL
INDICATES THAT MINIMUM OF 80 PERCENT OF THE QC RESULTS FELL

WITHIN ACCEPTABLE RANGES CALCULATIONS INDICATE THAT MINIMAL

VARIABILITY WAS INTRODUCED BY FIELD SAMPLING MSD SAMPLES ARE USED
TO MEASURE ANALYTICAL VARIABILITY THE ESTABLISHED CRITERIA FOR

ACCEPTABLE VARIATION WERE EXCEEDED FOR THE FOLLOWING ANALYTES
ALUMINUM IRON AND LEAD IN THE FIRST QUARTER IRON MANGANESE
COPPER MERCURY AND LEAD IN THE SECOND QUARTER ALUMINUM IRON
MANGANESE COPPER MERCURY AND LEAD IN THE THIRD QUARTER AND

ALUMINUM AND IRON INTHEFOURTHQUARTER THIS INDICATES THAT

MATRIX EFFECT MAY BE PRESENT AT THE SITE WHICH WOULD INTERFERE

WITH THE ANALYTICAL DETERMINATION OF VARIATION NEVERTHELESS
EVALUATION OF THE DATA USABILITY INDICATED THAT DATA HAD MET THEIR

INTENDED END USE

THE PRECISION GOAL OF 80 PERCENT WAS MET FOR ALL RADIOLOGICAL

ANALYTES OF CONCERN AT NFSS WITH THE EXCEPTION OF RADIUM226 IN

SURFACE WATER AND URANIUM233234 IN SEDIMENTS PRECISION COULD
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NOT BE ASSESSED FOR RADIUM226 FOR THIS MATRIX BECAUSE FIELD

DUPLICATE IR WAS NOT AVAILABLE PRECISION FOR THE URANIUM

ISOTOPE COULD NOT BE CALCULATED BECAUSE LABORATORY DUPLICATE

INFORMATION WAS NOT REPORTED THIS LACK OF PRECISION INFORMATION

HOWEVER DOES NOT AFFECT THE USABILITY OF THE DATA

RADIOLOGICAL QC DATA INDICATE THAT SOME DEGREE OF VARIABILITY

WAS PRESENT HIGH DEGREE OF VARIABILITY WAS SEEN IN FIELD

DUPLICATE RESULTS AS MEASURED BY RELATIVE PERCENT DIFFERENCES

RPDS HOWEVER THE RPDS WERE CALCULATED FROM LIMITED DATA

POPULATION AS MORE DATA BECOME AVAILABLE THE STATISTICAL

RELIABILITY OF THESE VALUES INCREASES CONTROL LIMITS MAY BECOME

TIGHTER AND DATA MORE ACCURATELY REFLECT TRUE SITE CONDITIONS

THE RADIOLOGICAL METHODS USED HAVE NO DEFINED CRITERIA FOR RPD

VALUES NEAR THE METHOD DETECTION LIMITS THEREFORE SAMPLING

VARIATION CANNOT BE QUANTITATIVELY SEPARATED FROM LABORATORY

VARIATION BECAUSE THE LABORATORY PRECISION CRITERION HAS NOT BEEN

ESTABLISHED THE CALCULATED UPPER CONTROL LIMIT FROM THE FIELD

DUPLICATES THE MEAN PLUS THREE STANDARD DEVIATIONS WAS USED AS

THE STANDARD OF DATA QUALITY

VALUES FOR RADIOLOGICAL SEDIMENT ANALYSES ARE CONSIDERED

QUALITATIVE BECAUSE NO FIELD DUPLICATE SAMPLES WERE TAKEN AND

CONSEQUENTLY TOTAL VARIABILITY COULD NOT BE QUANTIFIED

QUALITATIVE DATA ARE USEFUL FOR ESTIMATING THE APPROXIMATE

CONCENTRATION OR ACTIVITY OF AN ANALYTE BUT THE AMOUNT OF

VARIATION ASSOCIATED WITH THE DATA REMAINS UNKNOWN

DATA FROM THE FUSRAP RADIOLOGICAL LABORATORYS MONTHLY QC

REPORTS INDICATE THAT ALL ANALYTES MET THE OVERALL LABORATORY

DUPLICATE REQUIREMENTS FOR PRECISION EXCEPT FOR RADIUM226 AND

URANIUMN233234 QC DATA ARE INCOMPLETE AT THIS TIME FOT THESE

ANALYTES SHOULD FURTHER INFORMATION BECOME AVAILABLE IT WILL BE

INCORPORATED INTO FUTURE ANNUAL SITE ENVIRONMENTAL REPORTS DATA

FOR THESE ANALYTES ARE CONSIDERED QUALITATIVE HOWEVER THE

PROGRAMS DQOS FOR PRECISION HAVE BEEN MET
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733 KCCURACY

THE ACCURACY GOAL OF 80 PERCENT WAS MET FOR ALL CHEMICAL

ANALYTES OF CONCERN AT NFSS THIS GOAL INDICATES THAT MINIMUM OF
80 PERCENT OF THE QC RESULTS FELL WITHIN ACCEPTABLE RANGES
CONTROL LIMITS WERE STATISTICALLY ESTABLISHED FROM THE DATA

POPULATION FOR METALS AND TOC IN GROUNDWATER BLANK CONTAMINATION

WAS DETECTED IN THE FIRST SECOND AND THIRD QUARTER SAMPLES

ANALYZED FOR METALS AND IN THE SECOND QUARTER SAMPLES ANALYZED FOR
TOC SOME ASSOCIATED CONCENTRATIONS COULD NOT BE ASSESSED TO
DETERMINE WHETHER THEY HAD EXCEEDED THESE LIMITS

METHOD BLANK ANALYSES WERE REPORTED FOR ALL CHEMICAL ANALYTES
IN GROUNDWATER AND THE ACCURACY OBJECTIVE WAS MET FOR ALL FOUR

QUARTERS

THE GOAL OF 80 PERCENT ACCURACY WAS MET FOR ALL RADIOLOGICAL

ANALYTES OF CONCERN AT NFSS EXCEPT FOR URANIUM233234
URANIUM234 AND URANIUM235 ACCURACY FOR THESE ANALYTES COULD

NOT BE ASSESSED BECAUSE LABORATORY BLANK AND STANDARD REFERENCE

MATERIAL SRM INFORMATION WAS INCOMPLETE NEVERTHELESS THE

PROGRAM HAS DETERMINED THAT THE VALUES ASSOCIATED WITH THESE

URANIUM ISOTOPES SATISFIED THE INTENDED END USE OF THE DATA
EVALUATION OF RADIOLOGICAL ACCURACY WAS LIMITED BECAUSE IT WAS

BASED ON THE TOTAL REPORTED RESULTS FOR ALL FUSRAP SITES WHERE

ENVIRONMENTAL MONITORING WAS CONDUCTED IN 1991 LABORATORY QC DATA

WERE SUMMARIZED IN MONTHLY REPORT THAT PROVIDED AN OVERALL

ASSESSMENT OF THE LABORATORYS PERFORMANCE FOR THE PERIOD BECAUSE

OF THE SUMMARY NATURE OF THE REPORTS NFSS QC DATA MAY BE MORE

ACCURATE THAN ACTUALLY REPORTED

REPRESENTATIVENEAS

THE PROGRAMS REQUIRED OBJECTIVE FOR REPRESENTATIVENESS WAS MET

FOR ALL CHEMICAL AND RADIOLOGICAL DATA WITH THE EXCEPTION OF

URANIUM ISOTOPES IN SEDIMENTS AND RADON IN AIR REPRESENTATIVENESS
COULD NOT BE ASSESSED FOR THE URANIUM ISOTOPES BECAUSE LABORATORY

BLANK INFORMATION WAS INCOMPLETE OR NOT REPORTED ADDITIONALLY
NONE OF THE ELEMENTS USED TO EVALUATE REPRESENTATIVENESS ARE
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ASSESSED FOR RADON THEREFORE VALUE COULD NOT BE ASSIGNED TO

THIS ANALYTE LACK OF REPRESENTATIVENESS INFORMATION FOR THIS

ANALYTE DOES NOT AFFECT THE USABILITY OF THE DATA

735 COMPLETENEAS

AT NFSS THE COMPLETENESS GOAL OF 80 PERCENT WAS EXCEEDED FOR

ALL CHEMICAL AND RADIOLOGICAL GROUNDWATER SURFACE WATER AND

SEDIMENT SAMPLES AIR MONITORING WAS CONDUCTED FOR EXTERNAL GAMMA

RADIATION AND RADON AND ALL REQUIRED DATA WERE COLLECTED

736 COMPARABILITY

ALL CHEMICAL AND RADIOLOGICAL METHODOLOGIES SATISFY THE

PROGRAMS GOALS FOR COMPARABILITY IN ADDITION NFSS DATA MET THE

PROGRAMS COMPARABILITY OBJECTIVES AS CALCULATED FROM PRECISION

AND ACCURACY VALUES FOR ALL CHEMICAL ANALYTES AND FOR ALL

RADIOLOGICAL ANALYTES EXCEPT RADIUM226 IN SURFACE WATER

URANIUM233234 URANIUM234 AND URANIUM235 IN SEDIMENTS AND

RADON IN AIR AS WITH THE PRECISION AND ACCURACY PARAMETERS

CALCULATED VALUE FOR COMPARABILITY ALSO CANNOT BE ASSESSED BECAUSE

OF THE UNAVAILABILITY OF DATA

PROGRAMMATIC FACTORS

FUSRAP HAS ESTABLISHED SPECIFIC REQUIREMENTS FOR QUALIFICATIONS

AND TRAINING OF PERSONNEL DATA MANAGEMENT AND RECORDKEEPING

CHAINOFCUSTODY PROCEDURES AUDITS PERFORMANCE REPORTING

INDEPENDENT DATA VERIFICATION AND LABORATORY CERTIFICATION THESE

TOPICS ARE COVERED IN MORE DETAIL IN THE QAQC DOCUMENT
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75 DOE LKEORATORY QUALITY BSEBSMENT PROGRAM FOR RADIOACTIVE
MATERIAL

RESULTS OF THE RADIOLOGICAL LABORATORYS PARTICIPATION IN THE
DOE ENVIRONMENTAL MEASUREMENTS LABORATORY QUALITY ASSESSMENT

PROGRAM ARE PRESENTED IN TABLE 72 THE RANGE OF RATIOS PRESENTED
HAS BEEN DETERMINED TO SATISFY THE REQUIREMENTS OF THE QUALITY
ASSESSMENT PROGRAM FOR RADIOACTIVE MATERIAL
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TABLE 72
RESULTS OF THE QUALITY ASSESSMENT PROGRAM 1991

PAQE OF

RESULTS RATIO
SAMPLE TYPE ANALYSIS EMLB UNITS LI4AEENL

AIR FILTER BE7 631 530 EQFILTER 119
AIR FILTER MN54 590 480 EQFILTER 123
AIR FILTER SR90 0914 0789 EQFILTER 116
AIR FILTER CS137 583 453 BQFILTER 129
AIR FILTER CE144 673 522 BQFILTER 129
AIR FILTER PU239 0146 0154 EQFILTER 0948
AIR FILTER ANI241 00940 0101 EQFILTER 0931
AIR FILTER U234 00514 00350 EQFILTER 147
AIR FILTER U238 00444 00350 EQFILTER 127
SOIL K40 348 374 EQKG 0931
SOIL CS137 154 150 BQKG 103
SOIL PU238 108 115 EQKG 0939
SOIL PU239 327 340 EQKG 0962
SOIL AM241 148 176 EQKG 0841
SOIL U234 267 294 EQKG 0908
SOIL U238 230 300 EQKG 0767
VEGETATION K40 492 1150 EQKG 0428
VEGETATION SR90 151 186 EQKG 0812
VEGETATION CS137 744 676 EQKG 110
VEGETATION PU238 350 406 EQKG 0862
VEGETATION PU239 0962 140 EQKG 0687
VEGETATION AIN241 0608 0829 EQKG 0733
WATER H3 321 361 EQL 0889
WATER MN54 194 213 EQL 0911
WATER CO57 187 230 BQL 0813
WATER CO60 178 201 BQL 0886
WATER SR90 853 863 EQL 0988
WATER CS137 150 169 BQ 0888
WATER CE144 332 351 EQL 0946
WATER PU239 0665 0773 BQL 0860
WATER AM241 123 119 EQL 103
WATER U234 0236 0219 EQL 108
WATER U238 0275 0219 BQL 126
AIR FILTER BE7 747 538 EQFILTER 139
AIR FILTER HN54 271 243 EQFILTER 112
AIR FILTER CO57 200 166 EQFILTER 120
AIR FILTER CO60 236 230 EQFILTER 103
AIR FILTER SR90 0773 0663 EQFILTER 117
AIR FILTER CS137 316 280 EQFILTER 113
AIR FILTER CE144 545 508 EQFILTER 107
AIR FILTER PU239 00704 00840 EQFILTER 0838
AIR FILTER ANL241 00858 0104 EQFILTER 0825
AIR FILTER U234 00518 00395 EQFILTER 131
AIR FILTER U238 00585 00388 EQFILTER 151
SOIL K40 301 430 EQKG 0700
SOIL CS137 240 312 EQKG 0769
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TABLE 72
CONTINUED

PAAE OF

RESULTS RATIO
SAMPLE TYPE ANALYSIS TMAE EMLB UNITS TMAEEML

SOIL PU239 825 735 BQKG 112
SOIL ALN241 131 158 EQKG 0829
SOIL U234 253 289 EQKG 0875
SOIL U238 261 289 BQKG 0903
VEGETATION K40 819 992 EQKG 0826
VEGETATION SR90 308 439 EQKG 0702
VEGETATION CS137 117 271 EQKG 04320
VEGETATION PU239 0352 0365 EQKG 0964
VEGETATION ANI241 0222 0266 EQKG 0835
WATER H3 166 100 BQL 01660
WATER MRX54 912 103 EQL 0885
WATER CO57 154 166 EQL 0928
WATER CO60 261 291 EQL 0897
WATER SR90 840 101 EQL 0832
WATER CS137 428 460 EQL 0930
WATER CE144 201 226 EQL 0889
WATER PU239 0519 0510 EQL 102
WATER ANI241 0620 0570 EQL 109
WATER U234 0426 0462 EQL 0922
WATER U238 0485 0478 BQL 101

TMAE THERMOANALYTICALEBERLINE THE RADIOLOGICAL ANALYSIS
SUBCONTRACTOR FOR FUSRAP

BEML THE DOE ENVIRONMENTAL MEASUREMENTS LABORATORY

ACTION REQUEST HAS BEEN ISSUED
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ENVIRONMENTAL STANDARDS

THE DOE LONGTERM RADIATION PROTECTION STANDARD OF 100 MREMYR

IN EXCESS OF BACKGROUND LEVEL INCLUDES EXPOSURE FROM ALL PATHWAYS

EXCEPT MEDICAL TREATMENTS AND EXPOSURES FROM RADON DOE 1990B
EVALUATION OF EXPOSURE PATHWAYS AND RESULTING DOSE CALCULATIONS ARE

BASED ON ASSUMPTIONS SUCH AS THE USE OF OCCUPANCY FACTORS IN

DETERMINING DOSE DUE TO EXTERNAL GAMMA RADIATION SUBTRACTION OF

BACKGROUND CONCENTRATIONS OF RADIONUCLIDES IN AIR WATER AND SOIL

BEFORE CALCULATING DOSE CLOSER REVIEW OF WATER USE USING THE DATA

THAT MOST CLOSELY REPRESENT ACTUAL EXPOSURE CONDITIONS RATHER THAN

MAXIMUM VALUES AS APPLICABLE AND USING AVERAGE CONSUMPTION RATES

OF FOOD AND WATER PER INDIVIDUAL RATHER THAN MAXIMUMS USE OF SUCH

ASSUMPTIONS RESULTS IN CALCULATED DOSES THAT MORE ACCURATELY

REFLECT THE EXPOSURE POTENTIAL FROM SITE ACTIVITIES

DERIVED CONCENTRATION GUIDES

AS REFERENCED IN SECTION 20 DOE ORDERS PROVIDE THE STANDARDS

FOR RADIONUCLIDE EMISSIONS FROM DOE FACILITIES DOE ORDER 54005
RADIATION PROTECTION OF THE PUBLIC AND THE ENVIRONMENT PROVIDES

THE PROCEDURES AND REQUIREMENTS FOR RADIONUCLIDE RELEASES

APPLICABLE STANDARDS ARE FOUND IN CHAPTER III OF DOE

ORDER 54005 AND ARE SET AS DERIVED CONCENTRATION GUIDES DCGS
DOG IS DEFINED AS THE CONCENTRATION OF RADIONUCLIDE IN AIR OR

WATER THAT UNDER CONDITIONS OF CONTINUOUS EXPOSURE FOR ONE YEAR BY

ONE EXPOSURE MODE EG INGESTION OF WATER INHALATION WOULD

RESULT IN AN EFFECTIVE DOSE EQUIVALENT OF 100 MREM THE FOLLOWING

TABLE PROVIDES REFERENCE VALUES FOR CONDUCTING RADIOLOGICAL

ENVIRONMENTAL PROTECTION PROGRAMS AT OPERATIONAL DOE FACILITIES AND

SITES
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INGESTED
FL WATER

RADIONUCLIDE VALUE DCG INHALED AIR DCGSB
MCIMI

RADIUM226 2EL LE7 LE12

THORIUIN230 2E4 3E7 4E14 5E14
232 2E4 5E8 7E15 LE14

URANIUXII234 2E3 5E6 9E14
235 2E3 5E6 LE13
238 2E3 6E6 LE13

RADON 3E9 3E9 3E9
220C 3E9 3E9 3E9

F1 IS DEFINED AS THE GASTROINTESTINAL TRACT ABSORPTION FACTOR
THIS MEASURES THE UPTAKE FRACTION OF INGESTION OF RADIONUCLIDE
INTO THE BODY

BLNHALED AIR DCGS ARE EXPRESSED AS FUNCTION OF TIME AND
REPRESENT MEASURE OF THE TIME REQUIRED FOR CONTAMINANTS TO BE
REMOVED FROM THE SYSTEM REPRESENTS 05 DAY REPRESENTS
50 DAYS AND REPRESENTS 500 DAYS

IS REASSESSING THE DCGS FOR RADON UNTIL REVIEW IS COMPLETED
AND NEW VALUES ISSUED THE VALUES GIVEN IN THE CHART ABOVE WILL
BE USED FOR RELEASES FROM DOE FACILITIES

SOIL GUIDELINES

GUIDELINES FOR RESIDUAL RADIOACTIVITY IN SOIL ESTABLISHED FOR

FUSRAP ARE SHOWN BELOW

RADIONUCLIDE SOIL CONCENTRATION DCIIA ABOVE BACKCIROUND

RADIUM226 PCIG AVERAGED OVER THE FIRST 15 CM OF SOIL
RADIUM228 BELOW THE SURFACE 15 PCIG WHEN AVERAGED OVER
THORIUM230 ANY 15CMTHICK SOIL LAYER BELOW THE SURFACE
THORIUM2 32 LAYER

TOTAL URANIUM 90 PCIG FOR ANY 15CMTHICK SOIL LAYER
SITESPECIFIC

OTHER SOIL GUIDELINES WILL BE CALCULATED ON
RADIONUCLIDES SITESPECIFIC BASIS USING THE DOE MANUAL

DEVELOPED FOR THIS USE
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SOURCE US DEPARTMENT OF ENERGY GUIDELINES FOR RESIDUAL

RADIOACTIVE MATERIAL AT FORMERLY UTILIZED SITES REMEDIAL ACTION

PROGRAM AND SURPLUS FACILITIES MANAGEMENT PROGRAM SITES
REVISION MARCH 1987
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PARAMETERS FOR NA1YSI AT NFSS 1991

MEDIUMA PARAMETER TECHNIQUE

GROUNDWATER TOTAL URANIUM FLUOROMETRICKINETIC
PHOSPHORESCENCE
ANALYSIS

RADIUM226 EMANATIONALPHA SPECTROSCOPY

TOTAL ORGANIC HALIDES COULOMETRIC
DETERMINATION

TOTAL ORGANIC CARBON CARBONACEOUS
ANALYZER

TOTAL METALS ALUMINUM INDUCTIVELY COUPLED PLASMA
COPPER IRON MANGANESE ATOMIC EMISSION

LEAD VANADIUM SPECTROPHOTOMETRY

MERCURY ATOMIC ABSORPTION
SPECTROPHOTOMETRY

SPECIFIC CONDUCTIVITY ELECTROMETRIC

PH ELECTROMETRIC

SURFACE WATER TOTAL URANIUM FLUOROMETRICKINETIC
PHOSPHORESCENCE
ANALYSIS

RADIUM2 26 EMANATIONALPHA SPECTROSCOPY

SEDIMENT TOTAL URANIUM ALPHA SPECTROMETRY

RADIUM226 GAMMA SPECTROMETRY

RADON2 22 TRACKETCH

EXTERNAL GAMMA RADIATION THERMOLUMINESCENCE

SAMPLES ARE CUMULATIVE ALL OTHERS ARE GRAB SAMPLES
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METHODOLOGY FOR STATISTICAL

ANALYSIS OF DATA

AVERAGE ANNUAL CONCENTRATIONS ARE CALCULATED BY AVERAGING THE

RESULTS OF ALL FOUR QUARTERS OF SAMPLING WHEN POSSIBLE SAMPLING

RESULTS ARE COMPILED IN COMPUTER SPREADSHEETS AND THE AVERAGE

VALUES ARE CALCULATED FOR ALL QUARTERS OF DATA

THORIUM230 RESULT PCIL

SAMPLINGLOCATION

13

QUARTER

12

AVERAGE ANNUAL CONCENTRATIONS ARE CALCULATED BY ADDING THE

RESULTS FOR THE YEAR AND DIVIDING BY THE NUMBER OF QUARTERS FOR

WHICH DATA HAVE BEEN TAKEN AND REPORTED USUALLY FOUR AN EXAMPLE

IS GIVEN BELOW

FIRST RESULTS REPORTED FOR THE YEAR ARE ADDED

13 12 37

NEXT THE SUM OF ALL RESULTS IS DIVIDED BY THE NUMBER OF

QUARTERS FOR WHICH DATA WERE TAKEN AND REPORTED IN THIS EXAMPLE

THERE WERE DATA FOR ALL FOUR QUARTERS

37 925

BECAUSE THERE ARE TWO SINGLEDIGIT NUMBERS AND THE RESULT IS

ROUNDED TO NUMBER OF SIGNIFICANT FIGURES IS THIS VALUE IS

ENTERED INTO THE AVERAGE VALUE COLUMN

THORIUM230 RESULTS PCIL
QUARTER AVERAGE

SAMPLING LOCATION VALUE

13 12
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EXPECTED CONCENTRATION RANGES ARE CALCULATED TO PROVIDE BASIS

FOR TREND ANALYSIS OF THE DATA THESE EXPECTED RANGES ARE

CALCULATED BY TAKING THE AVERAGE OF THE ANNUAL AVERAGE
CONCENTRATIONS FOR THE PAST FIVE YEARS WHEN POSSIBLE AND

CALCULATING STANDARD DEVIATION FOR THESE DATA THE LOWER

EXPECTED RANGE IS CALCULATED BY SUBTRACTING TWO STANDARD DEVIATIONS

FROM THE AVERAGE VALUE AND THE UPPER RANGE IS CALCULATED BY ADDING
TWO STANDARD DEVIATIONS TO THE AVERAGE VALUES IF SITE CONDITIONS

DO NOT CHANGE 95 PERCENT OF THE DATA POINTS WOULD BE EXPECTED TO

FALL WITHIN THIS RANGE AN EXAMPLE OF THESE CALCULATIONS IS SHOWN

BELOW

THORIUM230 RESULTS PCI

SAMPLING YEAR AVERAGE STANDARD
LOCATION

1986 1987 1988 1989
L9O

VALUE DEVIATION

10 14

THE FORMULA FOR CALCULATION OF THE STANDARD DEVIATION OF

SAMPLE XI XN IS

WHERE STANDARD DEVIATION

INDIVIDUAL VALUES

AVERAGE OF VALUES

NUMBER OF VALUES
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RN

3C

10

14 36

58

58 3807

WHICH ROUNDS TO BECAUSE THERE IS ONLY ONE SIGNIFICANT FIGURE

THE CALCULATION FOR THE EXPECTED RANGES FOR THIS EXAMPLE IS

SHOWN BELOW

LOWER EXPECTED RANGE 24
UPPER EXPECTED RANGE 24 20 ROUNDED TO ONE

SIGNIFICANT FIGURE

ANNUAL AVERAGE VALUES FOR THE CURRENT YEAR ARE COMPARED WITH

THESE RANGES TO INDICATE POSSIBLE ANOMALY OR TREND IF

DISCERNIBLE TREND IS FOUND FROM THIS COMPARISON THE DATA ARE

PRESENTED IN THE APPROPRIATE SECTION OF THE REPORT
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POPUL EZPOSUE METHODOWGY

DOSE CALCULATION METHODOLOGY

DOE ORDER 54005 REQUIRES THAT THE IMPACTS OF THE SITE ON BOTH
THE HYPOTHETICAL MAXIMALLY EXPOSED INDIVIDUAL AND THE POPULATION
WITHIN 80 KM 50 MI OF THE SITE BE EVALUATED FOR RADIOACTIVE

MATERIALS THIS EVALUATION IS USUALLY CONDUCTED BY CALCULATING THE
DOSE RECEIVED BY HYPOTHETICAL MAXIMALLY EXPOSED INDIVIDUAL AND
THE GENERAL POPULATION AND COMPARING THIS DOSE WITH DOE GUIDELINES
THIS APPENDIX DESCRIBES THE METHODOLOGY USED TO CALCULATE THE DOSES

GIVEN IN SUBSECTION 42

PATHWAYS

THE PURPOSE OF THE DOSE CALCULATION IS TO IDENTIFY THE

POTENTIAL ROUTES OR PATHWAYS THAT ARE AVAILABLE TO TRANSMIT EITHER
RADIOACTIVE MATERIAL OR IONIZING RADIATION TO THE RECEPTOR IN

GENERAL THE PATHWAYS ARE DIRECT EXPOSURE TO GAMMA RADIATION
ATMOSPHERIC TRANSPORT OF RADIOACTIVE MATERIAL TRANSPORT OF

RADIOACTIVE MATERIAL VIA SURFACE WATER OR GROUNDWATER
BIOACCUMULATION OF RADIOACTIVE MATERIALS IN ANIMALS USED AS FOOD

SOURCE AND UPTAKE OF RADIOACTIVE MATERIALS BY PLANTS USED AS

FOOD SOURCE FOR FUSRAP SITES THE PRIMARY PATHWAYS ARE DIRECT

GAMMA RADIATION AND TRANSPORT OF RADIOACTIVE MATERIALS BY THE

ATMOSPHERE GROUNDWATER AND SURFACE WATER THE OTHERS ARE NOT
CONSIDERED PRIMARY PATHWAYS BECAUSE FUSRAP SITES ARE NOT LOCATED IN

AREAS WHERE SIGNIFICANT SOURCES OF LIVESTOCK ARE RAISED OR

FOODSTUFFS ARE GROWN

GAMMA RAYS CAN TRAVEL UNTIL THEY EXPEND ALL THEIR ENERGY IN

MOLECULAR OR ATOMIC INTERACTIONS IN GENERAL THESE DISTANCES ARE
NOT VERY GREAT THE DOSE RATE DECREASES PROPORTIONALLY TO THE

INVERSE SQUARE OF THE DISTANCE FROM THE SOURCE AND THE EXPOSURE

PATHWAY WOULD AFFECT ONLY THE MAXIMALLY EXPOSED INDIVIDUAL

CONTAMINATION TRANSPORTED VIA THE ATMOSPHERIC PATHWAY TAKES THE

FORM OF CONTAMINATED PARTICULATES OR DUST AND CAN PROVIDE
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POTENTIAL DOSE ONLY WHEN IT IS INHALED DOSES FROM RADON ARE

INTENTIONALLY EXCLUDED RADON EXPOSURE IS IN COMPLIANCE WITH

BOUNDARY CONCENTRATION REQUIREMENTS

CONTAMINATION IS TRANSPORTED IN SURFACE WATER WHEN RUNOFF FROM

RAINFALL EVENT OR SOME OTHER SOURCE OF OVERLAND FLOW CARRIES

CONTAMINATION FROM THE SITE TO THE SURFACE WATER SYSTEM THIS

CONTAMINATION POSES AN EXPOSURE PROBLEM ONLY WHEN THE SURFACE WATER

IS USED TO PROVIDE MUNICIPAL DRINKING WATER OR TO WATER LIVESTOCK

ANDOR TO IRRIGATE CROPS CONTAMINATION IS TRANSPORTED VIA

GROUNDWATER WHEN CONTAMINANTS MIGRATE INTO THE GROUNDWATER SYSTEM

AND THERE IS POTENTIAL RECEPTOR

PRIMARY RADIONUCLIDES OF CONCERN

THE PRIMARY RADIONUCLIDES OF CONCERN FOR THESE CALCULATIONS ARE

URANIUM238 URANIUM235 URANIUM234 THORIUM230 RADIUM226 AND

THE DAUGHTER PRODUCTS EXCLUDING RADON FOR SEVERAL OF THE DOSE

CONVERSION FACTORS USED IN THESE CALCULATIONS THE CONTRIBUTIONS OF

THE DAUGHTERS WITH HALFLIVES OF LESS THAN ONE YEAR ARE INCLUDED

WITH THE PARENT RADIONUCLIDE TABLE DL LISTS THE PERTINENT

RADIONUCLIDES THEIR HALFLIVES AND DOSE CONVERSION FACTORS FOR

INGESTION

DOSE CALCULATION METHOD

DIRECT EXPOSURE

AS PREVIOUSLY INDICATED ONLY DIRECT EXPOSURE IS IMPORTANT IN

CALCULATING THE DOSE TO THE HYPOTHETICAL MAXIMALLY EXPOSED

INDIVIDUAL THE DOSE FROM DIRECT GAMMA EXPOSURE IS DETERMINED BY

USING DATA COLLECTED THROUGH THE TISSUEEQUIVALENT

THERMOLUMINESCENT DOSIMETER TETLD PROGRAM DESCRIBED IN

SECTION 40 THESE DATA PROVIDE MEASURE OF THE AMOUNT AND

ENERGY IN UNITS OF MRYR OF THE IONIZING RADIATION AT FT

ABOVE THE GROUND FOR THE PURPOSES OF THIS REPORT IT IS ASSUMED

THAT THE HYPOTHETICAL MAXIMALLY EXPOSED INDIVIDUAL WORKS 40 HOURS

PER WEEK AT THE MODERN DISPOSAL LANDFILL SOUTHEAST OF THE SITE AT
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TABLE D3
RADIOZAUCLIDES OF INTEREST

DOSE CONVERSION FACTORB
RADIONUCLIDE HALFLIFE FOR INGESTION MREMPCI

URANIUXN238 451 I0 YEARS 25 I0
THORIUZN234 241 DAYS

PROTACTINIWN234 117 MINUTES

PROTACTINIUIN234 675 HOURS

URANIUM234 247 YEARS 26 1O
THORIUM230 80 YEARS 53 1O
RADIUM226 1602 YEARS II I0
URANIUM235 71 108 YEARS 25 1O
THORIUM231 255 HOURS

THORIUIN232 14 1010 YEARS 28 I0
PROTACTINIUIN231 325 10 YEARS 11 102

ACTINIUM227 216 YEARS IS 102

THORIUM227 182 DAYS

RADIUM223 1143 DAYS

RADIOLOCRICAL HEALTH HANDBOOK HEW 1970
BSOURCE FEDERAL GUIDANCE REDORT NO 11 LIMITINCI VALUES OF

RADIONUCLIDE INTAKE AND AIR CONCENTRATION AND DOSE
CONVERSION FACTORS FOR INHALATION SUBMERSION AND
INCRESTION EPA520188020 AND INTERNATIONAL DOSE
CONVERSION FACTORS FOR CALCULATION OF DOSE TO THE PUBLIC
DOEEH0071

CLNCLUDED IN THE URANIUM238 DOSE CONVERSION FACTOR

DLNCLUDED IN THE URANIUM235 DOSE CONVERSION FACTOR

LNCLUDED IN THE ACTINIUNI227 DOSE CONVERSION FACTOR
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AN AVERAGE DISTANCE OF 10 30 FT FROM THE SITE THIS SCENARIO

WAS USED BECAUSE THE NEAREST RESIDENCE IS 08 3CM 05 MI FROM THE

SITE

THE DOSE TO THE HYPOTHETICAL MAXIMALLY EXPOSED INDIVIDUAL CAN

BE DETERMINED BY ASSUMING THAT THE INDIVIDUAL IS EXPOSED TO LINE

SOURCE LOCATED ALONG THE NFSSLANDF ILL FENCELINE BECAUSE THE

AVERAGE EXPOSURE RATE IS KNOWN FROM THE TETLD PROGRAM FOR

DISTANCE OF FT FROM THE FENCELINE THE EXPOSURE AT 10

30 FT FROM THE FENCELINE CAN BE CALCULATED BY USING THE FOLLOWING

EQUATION CEMBER 1983

EXPOSURE AT 10 EXPOSURE AT IN
TAZR LH
TAIR LH

WHERE TETLD DISTANCE FROM THE FENCELINE FT
DISTANCE FROM THE HYPOTHETICAL MAXIMALLY EXPOSED

INDIVIDUAL TO THE FENCELINE 10 30 FTJ
HALF OF THE LENGTH OF THE NFSSLANDF ILL FENCELINE

700 2100 FTJ

THE EXPOSURE RATE AT FT CAN BE CALCULATED BY TAKING THE

AVERAGE OF THE RESULTS FROM THE TWO DOSIMETERS ALONG THIS PORTION

OF THE FENCELINE AND 20 NIRYR THE AVERAGE EXPOSURE RATE FOR

THESE DOSIMETERS WAS 13 MRYR USING THE FORMULA ABOVE THE

EXPOSURE RATE AT 10 30 FT IS APPROXIMATELY 13 MRYR BECAUSE

MRYR IS APPROXIMATELY EQUAL TO MREMYR THE RESULTING DOSE

WOULD BE 13 MREMYR ASSUMING 24H CONTINUOUS RESIDENCE HOWEVER

THIS IS THE DOSE FOR THE ENTIRE YEAR TO CALCULATE THE DOSE TO

WORKER HDAY THE FOLLOWING EQUATION MUST BE USED

DOSE DOSE AT 10 IN
40 HWK 03 RNREMYR

DAYSWK 24 HDAY
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THEREFORE THE DOSE FROM DIRECT GAMMA RADIATION TO THE

HYPOTHETICAL MAXIMALLY EXPOSED INDIVIDUAL IS 03 MREMYR
0003 MSVYR THIS EXPOSURE SCENARIO SHOULD PROVIDE VERY

CONSERVATIVE ESTIMATE OF THE DOSE FROM DIRECT GAMMA EXPOSURE TO
THIS INDIVIDUAL

SURFACE WATER PATHWAY

EXPOSURES FROM CONTAMINANTS IN SURFACE WATER ARE IMPORTANT IN

CALCULATING THE DOSE TO BOTH THE HYPOTHETICAL MAXIMALLY EXPOSED
INDIVIDUAL AND THE NEARBY POPULATION THE DATA USED TO SUPPORT THE
SURFACE WATER DOSE CALCULATION CONSIST OF MEASUREMENTS OF

CONCENTRATIONS OF CONTAMINANTS IN SURFACE WATER AT THE SITE AND OF
THE AMOUNT OF DILUTION PROVIDED BY TRIBUTARIES OR RIVERS BETWEEN
THE SITE AND THE INTAKE THUS THE DOSE TO THE INDIVIDUAL CAN BE
CALCULATED BY THE FOLLOWING

11

WHERE COMMITTED EFFECTIVE DOSE FROM SURFACE WATER

CONCENTRATION OF THE ITH RADIONUCLIDE IN SURFACE

WATER AT THE SITE

AVERAGE ANNUAL FLOW OF SURFACE WATER AT THE SITE

AVERAGE FLOW OF SURFACE WATER AT THE INTAKE

ANNUAL CONSUMPTION OF LIQUID APPROX 730 LYR
DCF DOSE CONVERSION FACTOR FOR THE ITH RADIONUCLIDE

TO DETERMINE THE DOSE TO THE POPULATION THE SAME EQUATION
WOULD BE USED AND THE DOSE WOULD BE MULTIPLIED BY THE POPULATION

GROUP SERVED BY THE DRINKING WATER SUPPLY IT IS IMPORTANT TO NOTE

THAT FOR THE POPULATION DOSE THE INTAKE POINT IS PROBABLY NOT THE

SAME AS THAT FOR THE HYPOTHETICAL MAXIMALLY EXPOSED INDIVIDUAL
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THE APPROACH OUTLINED ABOVE SHOULD PROVIDE VERY CONSERVATIVE

DOSE CALCULATION FOR THE SURFACE WATER PATHWAY BECAUSE IT DOES NOT

ACCOUNT FOR RADIONUCLIDES SETTLING OUT OR FOR ANY MUNICIPAL WATER

TREATMENT

GROUNDWATER PATHWAY

EXPOSURES FROM CONTAMINANTS IN GROUNDWATER ARE IMPORTANT IN

CALCULATING THE DOSE TO BOTH THE HYPOTHETICAL MAXIMALLY EXPOSED
INDIVIDUAL AND THE NEARBY POPULATION THE DATA USED TO SUPPORT THE

GROUNDWATER DOSE CALCULATIONS CONSIST OF MEASUREMENTS OF THE

CONCENTRATIONS OF THE CONTAMINANTS IN GROUNDWATER AND AN ESTIMATE

OF THE DILUTION THAT OCCURS BETWEEN THE MEASUREMENT LOCATION AND

THE INTAKE POINT THE DOSE FOR THIS INDIVIDUAL CAN BE CALCULATED

BY USING THE FOLLOWING EQUATION

DGD UA DCF

WHERE COMMITTED EFFECTIVE DOSE FROM GROUNDWATER

CONCENTRATION OF THE ITH RADIONUCLIDE IN

GROUNDWATER AT THE SITE

ESTIMATED DILUTION FACTOR

ANNUAL CONSUMPTION OF LIQUID APPROX 730 LYR
DCF DOSE CONVERSION FACTOR FOR THE RADIONUCLIDE

TO DETERMINE THE DOSE TO THE POPULATION THE SAME EQUATION

WOULD BE USED AND THE DOSE WOULD BE MULTIPLIED BY THE POPULATION

GROUP SERVED BY THE DRINKING WATER SUPPLY IT IS IMPORTANT TO NOTE

THAT THE POPULATION INTAKE POINT IS USUALLY DIFFERENT FROM THAT OF

THE HYPOTHETICAL MAXIMALLY EXPOSED INDIVIDUAL

THE APPROACH GIVEN ABOVE SHOULD PROVIDE CONSERVATIVE DOSE

CALCULATION FOR THE GROUNDWATER PATHWAY BECAUSE IT DOES NOT ACCOUNT

FOR ANY WATER TREATMENT
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AIR PATHWAY

THE DOSES TO THE HYPOTHETICAL MAXIMALLY EXPOSED INDIVIDUAL ARID

THE GENERAL PUBLIC FROM PARTICULATE RADIONUCLIDES TRANSPORTED VIA

THE AIR PATHWAY ARE CALCULATED USING EPAS COMPUTER MODEL AIRDOS
RESULTS ARE PROVIDED IN SUBSECTION 42

THE RELEASE OF PARTICULATES WAS CALCULATED USING MODEL FOR

WIND EROSION BECAUSE THERE WERE NO OTHER MECHANISMS FOR RELEASING

PARTICULATES FROM THE SITE THE WIND EROSION MODEL USED WAS TAKEN

FROM THE DOE REMEDIAL ACTION PRIORITY SYSTEM MATHEMATICAL

FORMULATION THE INPUT INTO THE MODEL CONSISTED OF SITESPECIFIC
AVERAGE SOIL CONCENTRATIONS LOCAL METEOROLOGICAL DATA

SECTION 10 AND AREAS OF CONTAMINATION

THE SITE WAS MODELED AS TWO AREAS THE WCS AND THE REMAINDER

OF THE SITE THE AVERAGE PARTICLE SIZE FOR THE SOIL AT NFSS IS

ESTIMATED AT 005 MM FOR DETERMINING THE EMISSION FACTOR FOR

WINDBLOWN MATERIAL THIS GREATLY OVERESTIMATES THE FRACTION OF THE

AIRBORNE MATERIAL THAT IS RESPIRABLE BECAUSE MOST PARTICLES GREATER
THAN 001 MM IN DIAMETER EITHER WOULD NOT BE INHALED OR WOULD BE

QUICKLY REMOVED NEVERTHELESS TO PROVIDE CONSERVATIVE

CALCULATION ALL AIRBORNE PARTICLES WERE ASSUMED TO BE RESPIRABLE
WITH AN ACTIVITY MEDIAN AERODYNAMIC DIAMETER OF 0001 MM BECAUSE

THE CALCULATED DOSE WAS SMALL FRACTION OF THE NESHAPS STANDARD OF

10 MREMYR NO EFFORT WAS MADE TO ESTIMATE THE FRACTION OF THE

AIRBORNE MATERIAL THAT WOULD BE IN THE RESPIRABLE RANGE OTHER

ASSUMPTIONS USED IN THE MODEL WERE THAT THE CONTAMINATION AT THE

SITE IS 99 PERCENT COVERED BY VEGETATION AND THAT THERE ARE VERY
FEW MECHANICAL DISTURBANCES AT THE SITE EACH MONTH
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APPENDIX

CLEAN AIR ACT COMPLIANCE REPORT

FOR NIAGARA FALLS STORAGE SITE



40 CFR PART 61
NATIONAL EMISSION STANDARDS
FOR HAZARDOUS AIR POLLUTANTS

CLEAN AIR ACT COMPLIANCE REPORT
VERSION 30 NOVEMBER 1989

FACILITY NIAGARA FALLS STORAGE SITE
ADDRESS 1397 FLETCHER ROAD

LEWISTON NY 14092
ANNUAL ASSESSMENT FOR YEAR 1991
DATE SUBMITTED 41492

COMMENTS INPUT DATA IS TAKEN FROM 158CV02

PREPARED BY

NAME BECHTEL NATIONAL INC
TITLE FUSPAP
PHONE 615 5761699

PREPARED FOR
US ENVIRONMENTAL PROTECTION AGENCY

OFFICE OF RADIATION PROGRAMS
WASHINGTON DC 20460

E1



CLEAN AIR ACT COMPLIANCE REPORT 41492 438 PM

FACILITY NIAGARA FALLS STORAGE SITE
ADDRESS 1397 FLETCHER ROAD CITY LEWISTON STATE NY

COMMENTS INPUT DATA IS TAKEN FROM 158CV02
YEAR 1991

DOSE EQUIVALENT RATES TO NEARBY
INDIVIDUALS MREMYEAR

EFFECTIVE
DOSE EQUIVALENT 00005

HIGHEST ORGAN
DOSE IS TO 00060

ENDOSTEUM

EMISSION INFORMATION

RADIO AREA
NUCLIDE CLASS AINAD

IY
U238 10 47E08
U234 10 51E08
U235 10 22E09
RA226 10 37E06

TOTAL AREA M2 45E04

SITE INFORMATION

WIND DATA 1AG0905WND TEMPERATURE 10
FOOD SOURCE LOCAL RAINFALL CMY 101
DISTANCE TO 300 LID HEIGHT IN 1000

INDIVIDUALS IN
NOTE THE RESULTS OF THIS COMPUTER MODEL ARE DOSE ESTIMATES

THEY ARE ONLY TO BE USED FOR THE PURPOSE OF DETERMINING
COMPLIANCE AND REPORTING PER 40 CFR 6193 AND 40 CFR 6194

E2



41492 438 PM

ORGAN DOSE TO THE MAXIMALLY EXPOSED INDIVIDUAL

DOSE EQUIVALENT RATE
TO THE ORGAN

ORGAN XNREMY

GONADS 88E05

BREAST 8BE05

RED MARROW 52E04

LUNGS 15E03

THYROID 88E05

ENDOSTEUM 6OE03

REMAINDER 11E04

EFFECTIVE 5OE04

NIAGARA FALLS STORAGE SITE



41492 438 PM

DOSE TO THE MAXIMALLY EXPOSED INDIVIDUAL
BY PATHWAY FOR ALL RADIONUCLIDES

EFFECTIVE
DOSE EQUIVALENT TO THE ORGAN

WITH THE HIGHEST DOSE
DOSE EQUIVALENT ENDOSTEUM

MREMY MREMY

INGESTION 28E04 53E03

INHALATION 22E04 67E04

AIR IMMERSION 1OE1O 12E1O

GROUND SURFACE 29E06 36E06

TOTAL 5OE04 6OE03

NIAGARA FALLS STORAGE SITE

E4



41492 438 PM

DOSE TO THE HAXIMALLY EXPOSED INDIVIDUAL
BY RADIONUCLIDE FOR ALL PATHWAYS

DOSE EQUIVALENT TO THE ORGAN
EFFECTIVE WITH THE HIGHEST DOSE

DOSE EQUIVALENT ENDOSTEUM
RADIONUCLIDE MREMY MREMY

U238 49E06 4E05

U234 59E06 55E05

U235 28E07 3E06

RA226 49E04 59E03

TOTAL 5OE04 6OE03

NIAGARA FALLS STORAGE SITE
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41492 438 PM

EFFECTIVE DOSE EQUIVALENT AS FUNCTION
OF DISTANCE IN THE DIRECTIONS OF THE

MAXIMALLY EXPOSED INDIVIDUAL FOR
ALL RADIONUCLIDES AND ALL PATHWAYS

DIRECTION NORTHEAST
EFFECTIVE DOSE

DISTANCE EQUIVALENT
METERS MREMY

300 5OE04
1000 65E05
3000 11E05

10000 0E06
80000 95E08

NIAGARA FALLS STORAGE SITE
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41492 438 PM

EFFECTIVE DOSE EQUIVALENT AS FUNCTION
OF ALL DISTANCES AND ALL DIRECTIONS FOR ALL

PADIONTICLIDES AND ALL PATHWAYS

DIRECTIONS NNE NE ENE ESE SE SSE

DISTANCE
METERS

300 31E04 42E04 5OE04 44E04 4OE04 38E04 35E04 29E04

1000 38E05 42E05 65E05 44E05 47E05 39E05 43E05 27E05

3000 66E06 73E06 11E05 76E06 81E06 67E06 75E06 47E06

10000 12E06 13E06 2OE06 14E06 14E06 12E06 13E06 83E07

80000 47E08 6OE08 95E08 67E08 63E08 54E08 57E08 37E08

SSW SW WSW WNW NW NNW

DISTANCE
METERS

300 25E04 21E04 24E04 3OE04 36E04 29E04 19E04 18E04

1000 31E05 19E05 28E05 28E05 48E05 27E05 22E05 12E05

3000 53E06 32E06 49E06 48E06 82E06 46E06 37E06 21E06

10000 93E07 57E07 85E07 84E07 14E06 7BE07 64E07 36E07

80000 38E08 24E08 35E08 33E08 5OE08 26E08 24E08 15E08

NIAGARA FALLS STORAGE SITE
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METEOROLOGICAL AND PLANT INFORMATION SUPPLIED TO PROGRAM

AVERAGE VERTICAL TEMPERATURE GRADIENT OF THE AIR DEG KMETER
IN STABILITY CLASS 00728
IN STABILITY CLASS 01090
IN STABILITY CLASS 01455

PLUME DEPLETION AND DEPOSITION PARAMETERS

NUCLIDE GRAVITATIONAL DEPOSITION VELOCITY SCAVENGING EFFECTIVE DECAY
FALL VELOCITY COEFFICIENT CONSTANT IN PLUME
METERSSEC METERSSEC CISEC PER DAY

U238 0000 000180 01O1E04 0OOOE00
U234 0000 000180 01O1E04 0OOOE00
U235 0000 000180 01O1E04 0OOOE00
RA226 0000 000180 01O1E04 0OOOE00

IS

IS



FREQUENCY OF ATMOSPHERIC STABILITY CLASSES FOR EACH DIRECTION

SECTOR FRACTION OF TIME IN EACH STABILITY CLASS

00079 00409 00779 05319 03415 00000 00000
NNW 00147 00554 00918 05707 02674 00000 00000

NW 00170 00692 01091 04792 03255 00000 00000
WNW 00041 00373 00980 03984 04623 00000 00000

00047 00328 00830 04515 04279 00000 00000
WSW 00014 00324 00810 05340 03512 00000 00000

SW 00124 00431 01100 05178 03168 00000 00000
55W 00136 00675 01204 05455 02529 00000 00000

00163 00764 01420 04611 03043 00000 00000
SSE 00125 00679 01253 05497 02447 00000 00000

SE 00168 00617 01110 05526 02579 00000 00000
ESE 00121 00392 01071 06021 02395 00000 00000

00085 00358 00543 06335 02680 00000 00000
ENE 00062 00291 00756 06710 02180 00000 00000

NE 00057 00270 00966 06236 02471 00000 00000
NNE 00054 00230 01024 06178 02514 00000 00000



FREQUENCIES OF WIND DIRECTIONS AND RECIPROCALAVERAGED WIND SPEEDS

WIND FREQUENCY WIND SPEEDS FOR EACH STABILITY CLASS
TOWARD METERSSEC

0062 100 148 225 335 131 000 000
NNW 0020 104 142 224 316 122 000 000

NW 0029 096 145 144 220 116 000 000
WNW 0032 106 142 192 227 111 000 000

0063 104 150 200 283 118 000 000
WSW 0043 101 153 234 303 127 000 000

SW 0045 105 180 234 291 126 000 000
SSW 0032 100 184 260 260 128 000 000

0049 099 166 244 277 123 000 000
SSE 0050 101 183 248 306 130 000 000

SE 0077 099 164 239 303 130 000 000
ESE 0077 100 202 258 360 134 000 000

0087 101 139 214 348 139 000 000
ENE 0100 104 146 271 429 147 000 000

NE 0141 105 166 305 434 145 000 000
NNE 0092 096 186 307 459 142 000 000

EFL



FREQUENCIES OF WIND DIRECTIONS AND TRUEAVERAGE WIND SPEEDS

WIND FREQUENCY WIND SPEEDS FOR EACH STABILITY CLASS
TOWARD METERSSEC

0062 136 233 346 513 199 000 000
NNW 0020 143 240 343 482 184 000 000

NW 0029 128 227 241 354 166 000 000
WNW 0032 146 221 302 362 158 000 000

0063 143 233 317 433 173 000 000
WSW 0043 137 237 344 451 193 000 000

SW 0045 145 277 344 438 191 000 000
SSW 0032 136 278 372 417 193 000 000

0049 133 247 361 425 184 000 000
SSE 0050 138 281 359 471 198 000 000

SE 0077 134 262 359 470 204 000 000
ESE 0077 135 299 375 519 211 000 000

0087 138 212 330 542 220 000 000
ENE 0100 144 226 410 616 232 000 000

NE 0141 145 259 446 603 229 000 000
NNE 0092 128 289 444 616 220 000 000

11



APPENDIX

RADIATION IN THE ENVIRONMENT



RADIATION IS NATURAL PART OF OUR ENVIRONMENT WHEN OUR PLANET WASFORMED RADIATION WAS

PRESENTAND RADIATION SURROUNDS IT STILL NATURAL RADIATION SHOWERSDOWNFROM THE DISTANT REACHES OF

THE COSMOSAND CONTINUOUSLY RADIATES FROM THE ROCKS SOIL AND WATER ON THE EARTH ITSELF

DURING THE LAST CENTURY MANKIND HAS DISCOVERED RADIATION HOWTO USE IT AND HOWTO CONTROL IT

AS RESULT SOME MANMADE RADIATION HAS BEEN ADDED TO THE NATURAL AMOUNTS PRESENT IN OUR

ENVIRONMENT

SOWESS OF RADIATION MANYMATERIALSBOTH NATURAL AND
MANMADETHAT WECOME INTO

INSIDE THE CONTACT WITH IN OUR EVERYDAY LIVES

ARE RADIOACTIVE THESE MATERIALS

ARE COMPOSED OF ATOMS THAT

RELEASE ENERGETIC PARTICLES OR

GKS WAVES AS THEY CHANGE INTO
SOIL

MORE STABLE FORMS THESE

PARTICLES AND WAVES ARE

REFERRED TO AS RADIATION

AND THEIR EMISSION AS

RADIOACTIVITY

AS THE CHART ON THE LEFT

SHOWSMOST ENVIRONMENTAL

RADIATION 82 IS FROM NATURA

SOURCES

BY FAR THE LARGEST

SOURCE IS RADON AN ODORIESS

COLORIESS GAS GIVEN OFF BY NATURAL

RADIUM IN THE EARTHS CRUST WHILE

RADON HAS ALWAYS BEEN PRESENT IN THE

ENVIRONMENT ITS SIGNIFICANCE IS BETTER

FALLOUT UNDERSTOOD TODAY MANMADE RADIATION
OCCUPALLONAL MANMAD6

MOSTLY FROM MEDICAL USES AND CONSUMER
ETC

PRODUCTSADDS ABOUT EIGHTEEN PERCENT TO OUR

TOTAL EXPOSURE

TYPES OF IONIZING RADIATION

RADIATION THAT HAS ENOUGH ENERGY TO DISTURB THE ELECTRICAL BALANCE IN THE ATOMS OF SUBSTANCES IT

PASSES THROUGH IS CALLED IONIZING RADIATION THERE ARE THREE BASIC FORMS OF IONIZING RADIATION

ALPHA BETA GAMMA
ALPHA PARTICLES ARE THE LARGEST BETA PARTICLES ARE MUCH GAMMARADIATION IS TYPE

AND SLOWEST MOVING TYPE OF SMALLER AND FASTER MOVING OF ELECTROMAGNETIC WAVE THAT

RADIATION THE ARE EASILY STOPPED THAN ALPHA PARTICLES BETA TRAVELS AT THE SPEED OF LIGHT

BY SHEET OF PAPER OR THE SKIN PARTICLES PASS THROUGH PAPER IT TAKES THICK SHIELD OF STEEL

ALPHA PARTICLES CAN MOVETHROUGH AND CAN TRAVEL IN THE AIR FOR LEADORCONCRETETOSTOPGAMMA
THE AIR ONLY FEW INCHES BEFORE ABOUT 10 FEET HOWEVERTHEY RAYS RAYS AND COSMIC RAYS ARE

BEING STOPPED BY AIR MOLECULES CAN BE STOPPED BY THIN SIMILAR TO GAMMA RADIATION
HOWEVER ALPHA RADIATION IS SHIELDING SUCH AS SHEET OF

RAYS ARE PRODUCED BY
DANGEROUS TO SENSITIVE TISSUE INSIDE ALUMINUM FOIL MANMADEDEVICES COSMIC RAYS
THE BODY REACH EARTH FROM OUTER SPACE

FI

SAICI



UNITS OF MEASURE

RADIATION CAN BE MEASURED IN VARIETY OF WAYS LEVELS OF RADIATION ARE MEASURED IN VARIOUS UN ITSIN

TYPICALLY UNITS OF MEASURE SHOWEITHER THE TOTAL THE LEVEL OF GAMMA RADIATION IN THE AIR IS MEASURED BY
AMOUNT OF RADIOACTIVITY PRESENT IN SUBSTANCE OR THE ROENTGEN THIS IS RELATIVELY LARGE UNIT SO

THE LEVEL OF RADIATION BEING GIVEN OFF MEASUREMENTS ARE OFTEN CALCULATED IN MILLIROENTGENS

RADIATION ABSORBED BY HUMANS IS MEASURED IN EITHER

THE RADIOACTIVITY OF SUBSTANCE IS MEASURED IN ROD OR REM THE REM IS THE MOST DESCRIPTIVE BECAUSE
TERMS OF THE NUMBER OF TRANSFORMATIONS CHANGES INTO IT MEASURES THE ABILITY OF THE SPECIFIC TYPE OF

MORESTABLE FORMS PER UNIT OF TIME THE CURIE IS THE RADIATION TO DO DAMAGE TO BIOLOGICAL TISSUE AGAIN
STANDARD UNIT FOR THIS MEASUREMENT AND IS BASED ON TYPICAL MEASUREMENTS WILL OFTEN BE IN THE MILLIREM

THE AMOUNT OF RADIOACTIVITY CONTAINED IN GRAM OF MREMOR ONETHOUSANDTH OF REM RANGE
RADIUM NUMERICALLY CURIE IS EQUAL TO 37 BILLION IN THE INTERNATIONAL SCIENTIFIC COMMUNITY ABSORBED
TRANSFORMATIONS PER SECOND THE AMOUNTS OF DOSE AND BIOLOGICAL EXPOSURE ARE EXPRESSED IN GRAYS
RADIOACTIVITY THAT PEOPLE NORMALLY WORK WITH ARE IN AND SEIVERTS GRAY GY EQUALS 100 RAD SEIVERT SV
THE MILLICURIE CONETHOUSANDTH OF CURIE OR EQUALS 100 REM ON THE AVERAGE AMERICANS
MICROCURIE ONEMILLIONTH OF CURIE RANGE LEVEIS OF RECEIVE ABOUT 360 MREM OF RADIATION YEAR MOST

RADIOACTIVITY IN THE ENVIRONMENT ARE IN THE PICOCURIE OF THIS 97 IS FROM NATURAL RADIATION AND MEDICAL
OR PCI ONETRILLIONTH OF CURIE RANGE EXPOSURE SPECIFIC EXAMPLES OF COMMONSOURCES OF

RADIATION ARE SHOWNIN THE CHART BELOW

COSMIC RODIOFION RADIATION IN THE CONSUNWGOODS
COSMIC RADIATION IS HIGHENERGY GAMMATAD CIGARETTESTWO PACKSDAY
LOTION THAT ORIGINATES IN OUTER SPACE AND FILTERS ENVIRONMENT

POLONLUM2 10 8TX0 INTERNYEAR
THROUGH OUR ATMOSPHERE COIC TELEVISION CI INTERNYEAR
SEA LEVEL 26 RADLOACT1

GAS LANTERN MANTLEINTERNYEAR
LNDMDUAL SAMPLES VARIES THE

ATLANTA GEORGIA 1050 FEET NUMBERS GIVEN HERE ARE THORLUM232 INTERNYEAR

31 INTERNYEAR APPROXIMATE OR REPRESENT AN HIGHWAY CONSTIUCNON INTERNYEAR

DENVER COLORADO 5300 FEET AVERAGE THEY ARE TO AIRPLANE TRAVEL AT 39000 FEET

50 NRERNYEAR PRAVL PERSPECTIVE FOR
COSMIC 05 INTERNHOUR

MINNEAPOLIS MINNESOTA 815 FEET CONCENFTATLONS AND LEVELS OF NATURAL GAS HEATING AND COOKING

30 RNRENYEAR RADLOACTTVLTY RATHER THAN DOSE RADON222 INTERNYEAR

SALT LAKE CITY UTAH 4400 FEET
PHOSPHATE FERT1L INTERNYEAR

46 INTERNYEAR NATUMI RODLOOCILVLTY IN FLORIDA PHOSPHATE

TERRESTRIAL RADIATION
FRTLLZERS IN PCIGRAM

NOMI CONCNITOTD

TERRESTRIAL SOURCES ARE NATURALLY RADIOACTIVE
GYPITIN

ELEMENTS IN THE SOIL AND WATER SUCH AS URA FOOD
RA226 213 210 330

NIURN RADIUM AND THORIUM AVERAGE LEVELS OF FOOD CONTRIBUTES AN AVERAGE OF 20
THESE ELEMENTS ARE PCIGRAM OF SAIL INTERNYEAR MOSTLY FROM POTASSLURN40 U238 201 580 60
UNITED STATES AVERAGE 26 INREINNEAR CARBON14 HYDROGEN3 RADUIN226

DENVER COLORADO INTERNYEAR
AND THORLUM232 TH230 189 480 130
BEER 390 PCLLLTER

NILE DELTA EGYPT 350 INTERNYEAR
TAP WATER 20 PCILITER TH232 06 13 03

PAR IS FRANCE 350 INTERNYEAR
MILK 1400 PCILITER

COAST OF KERALA INDIA 400 INREINYEAR SALAD OIL 4900 PCILITER
MCAIPE BRAZIL 2558 INTERNYEAR

WLIISLCEY 1200 POITER
PORCELAIN DENTURES

POCOS DE CAIDAS BR 7000 INTERNYEAR
BRAZIL NUTS 14 PCIG URANIUM 1500 INTERNYEAR

BUILDINGS BANANAS PCLG RADIOLURNHESCENT CLOCK II

FLOUR 014 POG PRORNETHLUIN147 CI RNRERNVEAR

MANY BUILDING MATERIALS ESPECIALLY GRANITE PEANUTS PEANUT BUTTER 12 PCIG
SMOKE DETECTOR

CONTAIN NATURALLY RADIOACTIVE ELEMENTS

US CAPITOL BUILDING 85 INREMYEAR
TEA 040 PCLG AINERLCLUM241 001 INTERNYEAR

BASE OF STATUE OF UBERTY 325 MREMYEOR MEDICAL TREATMENT INTERNATIONAL NUCLAR WEAPONS TEST

GRAND CENTRAL STATION 525 MREMYEAR FALLOUT FROM PRE1980 ATMOSPHERIC
THE VATICAN 800 MRERNYEAR

THE EXPOSURES FROM MEDICAL DIAGNOSIS TESTS
VARY WIDELY ACCORDING TO THE REQLIRED

RADON PROCEDURE THE EQUIPMENT AND FI AVERAGE FOR 115 CITIZEN INTERNYEAR

USED FOR RAYS AND THE SKILL OF THE
LEVELS IN BUILDINGS VARY DEPENDING ON

OPERATOR IIGEOGRAPHIC LOCATION FROM 01 TO 200 PCLLLTER
CHEST RAY 10 INTERN

AVERAGE INDOOR RADON LEVEL 15 PCILITER

OCCUPATIONAL WORKING LIRNIT 1000 PCILITER
DENTAL RAYEACH 100 INTERN

REFERENCES

EFFECT OF IORMG RADIAHOR ON ITWNAN HOITH TH AFLT UPTON NWYOTURVVRITY CENTER MONLC NUULDI POEUM 1964

EFFECTS POPULATION OR TO LOWLVEK OF IOMG RADIATION 1960 CORNMLTLEE ON TIE DIOLOGICAL EFFECTS OF LANIONG RADIATOR NATIONAL ACADEMY PREN 1964

ION RADIOLIOR EXPOSUREOF TIE POPULATION OR TIE UNITED UATET REPOFT 93 NATIONAL COUNCI OR RODIATION PROTECTION AND MEC5URMENTS1987

RADIATION EXPOSUREOF THE US POPULATION FROMCON PRODUCTSAND MBCEBANEOWSOTJVE REPOFT NUNTER96 NATIONAL COUNCI ON RADIATOR PROTECTION AND MEAUIMENTS 1967

RADIATION IN MEDICRIE AND INDUINTRY AP JACOBOON AND GP 5AKOBSKY 1960

RADIOACTMTY COFUUMER PRODUCTS US NUCLEAR REGULATORYCORRVN1976



THE CURIE IS STANDARD MEASURE FOR THE INTENSITY OF RADIOACTIVITY CONTAINED IN

SAMPLE OF RADIOACTIVE MATERIAL IT WASNAMED AFTER FRENCH SCIENTISTS MARIE AND PIERRE

CURIE FOR THEIR LANDMARK RESEARCH INTO THE NATURE OF RADIOACTIVITY

THE BASIS FOR THE CURIE IS THE RADIOACTIVITY OF ONE GRAM OF RADIUM RADIUM DECAYS AT

RATE OF ABOUT 22 TRILLION DISINTEGRATIONS 22X 1012 PER MINUTE PICOCURIE IS ONE
TRILLIONTH OF CURIE THUS PICOCURIE REPRESENTS 22 DISINTEGRATIONS PER MINUTE

TO PUT THE RELATIVE SIZE OF ONE TRILLIONTH INTO PERSPECTIVE CONSIDER THAT IF THE EARTH

WERE REDUCED TO ONE TRILLIONTH OF ITS DIAMETER THE PICO EARTH WOULD BE SMALLER IN

DIAMETER THAN SPECK OF DUST IN FACT IT WOULD BE SIX TIMES SMALLER THAN THE THICKNESS

OF HUMAN HAIR

THE DIFFERENCE BETWEEN THE CURIE AND THE PICOCURIE IS SO VAST THAT OTHER METRIC UNITS

ARE USED BETWEEN THEM THESE ARE AS FOLLOWS

MILLICURLE DOO ONE THOUSANDTH OF CURIO

MICROCUNE ONE MILLIONTH OF CURIE

NONOCUNE 1000000000 ONE BILLIONTH OF CURIO

PICOCURLE 1000000000000 ONE TRILLIONTH OF CURIE

THE FOLLOWING CHART SHOWSTHE RELATIVE DIFFERENCES BETWEEN THE UNITS AND GIVES

ANALOGIES IN DOLLARS IT ALSO GIVES EXAMPLES OF WHERE THESE VARIOUS AMOUNTS OF

RADIOACTIVITY COULD TYPICALLY BE FOUND THE NUMBEROF DISINTEGRATIONS PER MINUTE HAS
BEEN ROUNDED OFF FOR THE CHART

UNIT OF DISINTEGRATIONS DOLLAR EXAMPLES OF
RADIOACTIVILY SYMBOL PER MINUTE ANALOGY RADIQACLIVE MATERIALS

CURIE CI 2X Q12 OR TRILLION
LIMES THE ANNUAL

NUCLEAR MEDICINE
FEDERAL BUDGET GENERATOR

MILLICURIE MCI 2X10 OR BILLION COST OF NEW INTERSTATE AMOUNT USED FOR BRAIN

HIGHWAY FROM ATLANTA TO OR LIVER SCAN
SAN FRANCISCO

MICROCURIE 2X10 OR MILLION ALLSTAR BASEBALL PLAYERS AMOUNT USED IN THYROID

SALARY TESTS

NONOCURIE NCI 2XLO ANNUAL HOME ENERGY CONSUMERPRODUCTS

COSTS

PICOCURIE PCI COST OF HAMBURGERAND BACKGROUND ENVIRONMENTAL

COKE LEVELS

F3

RH FR4 TT NT1 IN



AROUND THE HOUSE

MANY HOUSEHOLD PRODUCTS CONTAIN SMALL AMOUNT OF

RADJOACTIVILY EXQRNPLES INCLUDE GAS LANTERN

MANTLES SMOKE DETECTORS DENTURES

CAMERA LENSES AND ANTISTATIC BRUSHES

THE RADIOACTIVITY IS ADDED TO THE

PRODUCTS EITHER SPECIFICALLY TO

MAKE THEM WORKOR AS RESULT OF

USING COMPOUNDSOF ELEMENTSLIK AND URANIUM IN

PRODUCING THEM THE

AMOUNT OF RADIATION THE

PRODUCTS GIVES OFF IS NOT

CONSIDERED SIGNIFICANT BUT

WITH TODAYS SENSITIVE

EQUIPMENT TT CAN BE

DETECTED

LANTERNS IN NEWLIGHT

ABOUT 20 MILLION GAS
LANTERN MANTLES ARE USED BY

CAMPERS EACH YEAR IN THE

UNITED STATES

UNDER TODAYS STANDARDS THE

AMOUNT OF NATURAL RADIOACTIVITY

FOUND IN LANTERN MANTLE
WOULD REQUIRE PRECAUTIONS IN

HANDLING IT AT MANYGOVERNMENT
OR INDUSTRY SITES THE RADIOACTIVITY

PRESENT WOULD CONTAMINATE 15

POUNDS OF DIRT TO ABOVE
ALLOWABLE LEVELS THIS IS BECAUSE
THE AVERAGE MANTLE CONTAINS

13 OF GRAM OF THORIUM OXIDE
WHI HAS SPECIFIC ACTIVITY

MEASURE OF RADIOACTIVITY OF

APPROXIMATELY 100000 PICOCURIES

PER GRAM THE APPROXIMATELY 35000 PICOCURIES OF

RADIOACTIVITY IN THE MANTLE WOULD IF THROWNONTO THE

GROUNDBE CONSIDERED LOWLEVEL RADIOACTIVE

CONTAMINATION

F4
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PPENDIX

BM4PLE OBSERVATION WELL CONSTRUCTION LOG

AND NYDROGRAPES SHOWING WATER LEVEL ELEVATIONS
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WEST WASTE CONTA 5144 EOC
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00
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M40OSUAT

IWL STUSESS ST
PMUA7E IV ILL CLAY

FLUD

NI
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248 2S4J

CA

41 1742
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4041M 470 112
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APPENDIX

CONVERSION FACTORS



TABLE HI
CONVERSION FACTORS

LYR 8760

IL 1000 ML

MCI IOOOOOO PCI

PCI 0000001 MCI

0037 BQL 10 MCIMI PCIL

0037 BQL 0000000001 MCIMI

MCIMI 1000000000 PCIL

0000001 106

00000001 10

000000001 108

0000000001 10

00000000001 1010

1150031 090192 HI
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DISTRIBUTION LIST FOR NIKGARA FELLS STORAGE SITE

AIINUAL ENVIRONMENTAL REPORT FOR CALENDAR YEAR 2992



DISTRIBUTION LIST FOR NIAG FKLLS 5TOR SITE

ANNUKL ENVI RONMENTHL REPORT FOR CALENDAR YEAR 2992

FEDERAL

MR PAUL GIARDINA COPIES
RADIATION BRANCH CHIEF
US ENVIRONMENTAL PROTECTION AGENCY
REGION II
26 FEDERAL PLAZA
NEW YORK NY 10278

MS LAURA LIVINGSTON
PERMIT ASSESSMENT BRANCH OPMPAUS ENVIRONMENTAL PROTECTION AGENCY
REGION II
26 FEDERAL PLAZA FIFTH FLOOR
NEW YORK NY 10278

MR ROBERT HARGROVE COPIES
FEDERAL FACILITIES COORDINATOR
US ENVIRONMENTAL PROTECTION AGENCY
REGION II
26 FEDERAL PLAZA ROOM 500
NEW YORK NY 10278

MR WILLIAM PATTERSON
REGIONAL ENVIRONMENTAL OFFICER
UNITED STATES DEPARTMENT OF INTERIOR
OFFICE OF THE SECRETARY
OFF ICE OF ENVIRONMENTAL AFFAIRS
ONEILL FEDERAL OFFICE BUILDING ROOM 1022
10 CAUSEWAY STREET
BOSTON MA 022221035

STATE

MR THOMAS JORLING COMMISSIONER COPIES
STATE OF NEW YORK
DEPARTMENT OF ENVIRONMENTAL CONSERVATION
50 WOLF ROAD
ALBANY NY 122331010

MR JOHN SPAGNOLI REGIONAL DIRECTOR
STATE OF NEW YORK
DEPARTMENT OF ENVIRONMENTAL CONSERVATION
REGION IX
600 DELAWARE AVENUE
BUFFALO NY 142021073

1150031 090992 11



MR PETER BUECHI COPIES
STATE OF NEW YORK
DEPARTMENT OF ENVIRONMENTAL CONSERVATION
REGION IX
600 DELAWARE AVENUE
BUFFALO NY 142021073

MR JOHN MCMAHON
REGIONAL ENGINEER
STATE OF NEW YORK
DEPARTMENT OF ENVIRONMENTAL CONSERVATION
REGION IX
600 DELAWARE AVENUE
BUFFALO NY 142021073

MR RICHARD TUERS
TOXIC SUBSTANCES BUREAU
STATE OF NEW YORK
DEPARTMENT OF HEALTH
TOWER BUILDING ROOM 359
ALBANY NY 12237

MR WILLIAM CONDON
CHIEF ENVIRONMENTAL RADIATION SECTION
STATE OF NEW YORK
DEPARTMENT OF HEALTH

UNIVERSITY PLACE
ALBANY NY 122033313

MR GEORGE KASYK
ACTING PRINCIPAL RADIOPHYSICIST
STATE OF NEW YORK
DEPARTMENT OF LABOR
ONE MAIN STREET ROOM 813
BROOKLYN NY 11201

DR PAUL MERGES DIRECTOR
BUREAU OF RADIATION
DIVISION OF HAZARDOUS SUBSTANCES REGULATION
STATE OF NEW YORK
DEPARTMENT OF ENVIRONMENTAL CONSERVATION
50 WOLF ROAD
ALBANY NY 122337255

MR KAUL
DIVISION OF HAZARDOUS SUBSTANCES REGULATION
STATE OF NEW YORK
DEPARTMENT OF ENVIRONMENTAL CONSERVATION
50 WOLF ROAD
ALBANY NY 122337255

1150031 090992 12



MR PAUL COUNTERMAN
DIVISION OF HAZARDOUS SUBSTANCES REGULATION
STATE OF NEW YORK
DEPARTMENT OF ENVIRONMENTAL CONSERVATION
50 WOLF ROAD
ALBANY NY 122337255

MR JAMES ECKLE ESQ
STATE OF NEW YORK
DEPARTMENT OF ENVIRONMENTAL CONSERVATION
50 WOLF ROAD
ALBANY NY 122335500

LOCAL

TIM TOMTKINS
ENVIRONMENTAL ENFORCEMENT OFFICER
TOWN OF LEWISTON
1375 RIDGE ROAD
LEWISTON NY 14092

LIBRARY

EARL BRYDGES LIBRARY
1425 MAIN STREET
NIAGARA FALLS NY 14301

LEWISTON PUBLIC LIBRARY
505 CENTER STREET
LEWISTON NY 14092

YOUNGSTOWN FREE LIBRARY
240 LOCKPORT STREET
YOUNGSTOWN NY 14174

LOCKPORT PUBLIC LIBRARY
23 EAST AVENUE
LOCKPORT NJ 14094

OTHERS

MR PARK OWEN COPIES
REMEDIAL ACTION PROGRAM INFORMATION CENTER
OAK RIDGE NATIONAL LABORATORY
MARTIN MARIETTA ENERGY SYSTEMS INC
PO BOX 2008
OAK RIDGE TN 378316255

1150031 090992 13



DISTRIBUTION COPIES
OFFICE OF SCIENTIFIC AND TECHNICAL INFORMATION
US DEPARTMENT OF ENERGYPO BOX 62
OAK RIDGE TN 37831

MR AL DAVIS
SCIENCE APPLICATIONS INTERNATIONAL CORPORATIONPO BOX 2501
OAK RIDGE TN 37831

NIAGARA FALLS STORAGE SITE
DO SITE SUPERINTENDENT
BECHTEL NATIONAL INC
1397 PLETCHER ROAD
YOUNGSTOWN NY 14174

MR BERGER
OAK RIDGE ASSOCIATED UNIVERSITIES
PO BOX 117
OAK RIDGE TN 378310117

DOEHEADAUARTERS

MR BARRY DANIEL DIRECTOR
OFFICE OF PUBLIC AFFAIRS
PAL ROOM 7A145 HQ FORSTL

MR EDWARD WILLIAMS DIRECTOR
OFF ICE OF ENVIRONMENTAL ANALYSIS
EP63 ROOM 4G036 HQ FORSTL

MS KATHLEEN TAIMI DIRECTOR COPIES
OFF ICE OF ENVIRONMENTAL COMPLIANCE
EH22 ROOM 3G092 HQ FORSTL

MR RAYMOND PELLETIER DIRECTOR
OFFICE OF ENVIRONMENTAL GUIDANCE
EH23 ROOM 3A098 HQ FORSTL

MR MICHAEL KILPATRICK DIRECTOR
OFF ICE OF ENVIRONMENTAL AUDIT
EH24 ROOM 3E094 HQ FORSTL

MS CAROL BORGSTROM DIRECTOR
OFFICE OF NEPA OVERSIGHT
EH25 ROOM 3E080 HQ FORSTL

MR JAMES FIORE DIRECTOR
EASTERN AREA PROGRAMS DIVISION
OF FICE OF ENVIRONMENTAL RESTORATION
EM42 ROOM 225 HQ TREV

1150031 090992 14



MR JAMES WAGONER II
ACTING BRANCH CHIEF COPIES

OFFSITE BRANCH
EASTERN AREA PROGRAMS DIVISION
OFFICE OF ENVIRONMENTAL RESTORATION

EM421 ROOM 122 HQ TREV

DOE OAK RIDGE FIELD OFFICE

ALEXANDER M4
KIRK EW93

PETER GROSS SE31 COPIES
PRICE EW93

1150031 090992 15
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