.......................................................................................................................................... Xi
................................................................................................................................................. XXi
................................................................................................................................................. XXiii

1.1 Laboratory Mission and POLICY.......c.cccveiiriiiiiiieiie et 1-1
1.2 Research and DISCOVEIIES .......eeiiiiriiiiieieierieeiieie ettt ettt sttt 1-2
1.3 HISEOTY 1eetveeieiiesiiesiteettestte et stt e st e staestaeseaessaessaesssessaessbessaesssessseassesssesssesssessseassesssensaenssenns 1-2
1.4 Facilities and OPEIatiOns ........c.cccueeververieriierriirearestesressessessessessesssessesssesssesssesssenss 1-6
1.5 Location, Local Population, and Local ECONOMY ..........ccccceveiiriiiieiiieiieeieeieeie e 1-7
1.6 Geology and HYATOLOEY ......ccviiuiieuiiiiiiiiieiiiesiiecteeeit ettt ste et ta e taessaesaaesaeesbaesesees 1-8
1.7 CIIMALE. ...ttt ettt ettt et et e e et e e st es e e b e e st e st e s e st eneeaseseeseeneensensesneaneens 1-9
1.8 NAUIAl RESOUICES ....eeutteiieiieiieiteieete ettt ettt ettt et et e beebeeeeas 1-12
1.9 Cultural RESOUTICES. ......eeiuieiieiieiieiie ettt ettt ettt et e b e b b eneeas 1-12
References and Bibliography ..........c.cocuiiiiiiiiiieiicieceece e 1-13
2.1 Integrated Safety Management, [ISO 14001, and OHSAS 18001 ......ccccoeviriivienincnnene 2-1
2.2 Environmental, Safety, Security, and Health POlicy........cccocoviiiininiiiiniiiciceee, 2-3
2.3 PIANNING ..ottt et ettt ettt et e te et e et et e e nbeenteenteenneenreenbeenbeenneenneens 2-3
2.3.1 Environmental ASPECES........ccieruieriieriierieeieeieeteesreeseeseeseessessesseesesssesssesssesssenns 2-3
2.3.2 Legal and Other ReqUIrCMENtS.........c.cccverreeriieriieieeieeieeieeie e ere e eaeenessnesnne e 2-3
2.3.3 ODbjectives and TAIZELS .....cecciervieriieriierieerieeie et et eieeseeseeseessesseesseesseessesssesssenes 2-4
2.3.4 Environmental Management Programs............c.eccveeveeivieiieeiieenieeeeeieeieeeeenesne e 2-4
2.3.4.1 COMPUANCE.....cviiviiiieiieiieieiteeieeteetesresresressaeesbeeraeessesssesssessseassesssenns 2-4

2.3.4.2 Groundwater PrOteCtioN..........ceeveieiiiriieieieeie et 2-8

2.3.4.3 Waste Management..........ccceeceueeerrieeiiieeriieeseeesreesreesseesseeesneessseessseesseens 2-9

2.3.4.4 Pollution Prevention and Waste Minimization ...........ccceceeeeuerueniieniiennens 2-9

2.3.4.5 Water CONSEIVALION ...c.eeruieriieiiieiieiieniiesitenteenieesieestee st esieesbe e bt ebeeneeeneeas 2-14

2.3.4.6 Energy Management and COonservation...........cceeeveeeeveeeveeesreeeneeeeneveennnes 2-16

2.3.4.7 Natural and Cultural Resource Management Programs ...............cccc..... 2-18

2.3.4.8 Environmental Restoration ...........ccccceeevuiieeiiriiiieeiiecieeeiee et 2-18

2.4 Implementing the Environmental Management SyStem...........cccccveveerieneeniieneeneennenn 2-21
2.4.1 Structure and Responsibility ........ccccoeirieriininiiiirieeeseeee e 2-21
2.4.2 Communication and Community Involvement.............cccccevcverieniiniienieniennnne 2-21

XV

BROOKHFVEN

NATIONAL LABORATORY



2.4.2.1 Communication FOTUITIS .....coooeeeeeeeeeeeeee e e e eeeeaeeas 2-21

2.4.2.2 Community Involvement in Cleanup Projects..........cccccoceveeienininnennne 2-23

2.4.3 Monitoring and MeEaSUICMENL ..........c.cecveererierierierieeeeeresereseeeseeeseeesseesenesenesenes 2-23
2.4.3.1 Compliance MONILOTING......ccveeveereeierieereereeeesresreenesnesressnesenesenenenes 2-24

2.4.3.2 Restoration MONItOTING........c.eecveeeriererrerreereeiesnesresneeenessnessnessnessnensnes 2-24

2.4.3.3 Surveillance MONILOTING ......c.cccveeevieiiiiiiieereere e e ere e sresevesenesenenenes 2-25

2.4.4 EMS ASSESSITEINLS .....eeuiiiiiniientienitenitesitesitesttesieesitesieesitesieesbeesbeesbeesbeesieesaeesaeesaees 2-27

2.5 Environmental Stewardship at BNL..........ccccoiiiiiiiiiiiiiicce e 2-27
References and BibliOZraphy .........c.ccuivvieieieriiniicieieieste ettt e b ss e a e sseereeens 2-28
3.1 Compliance With REQUITEMENLS. ........ecvuiiiiiiieiiieeciieciee ettt e 3-2
3.2 Environmental Permits .........c.cocoiiiiiiiiiiiiiiie et 3-2
3.2.1 EXIStING PEIMILS ....oouiiiiiiiiiiiieeie ettt e 3-2
3.2.2 New or Modified PermitS.........cccocciviiiiiiiiiiiiiieiie e 3-5
3.2.2.1 NYS Wetlands and Wild Scenic, Recreational Rivers Act.......cccouvvveeee... 3-5

3.3 NEPA ASSESSIMENLS ....eouiiuiiriiiriieiiieeiteeiteeetesite sttt ettt st st sttt s 3-8
3.4 Preservation LegiSIation ..........ccveciieiiieiiiiiiie e eene 3-8
3.5 Clean AT ACE (CAA) oottt ettt ettt te st e sbe e besssesstesssesssesssesssesssesssesssennns 3-8
3.5.1 Conventional Air POIIULants ...........cocooviiiiiiiiiieee e 3-8
3.5.1.1 Boiler EMISSIONS.....cc.eeieiiiiieiieieieeiteeie et 3-8

3.5.1.2 Ozone-Depleting SUDSTANCES ........ccovierierierieiieie e eve e eens 3-9

3.5.2 Hazardous Air POIIUtants...........cooieieiiiiiieee e 3-10
3.5.2.1 Maximum Available Control Technology..........c.ccceeeuvevviieririeecieenieenenn 3-10

3.5.2.2 ASDESTOS c.utieutieiiieieet ettt st 3-10

3.5.2.3 Radioactive Airborne EmiSsions........c.ccoceereerienienienieicenie e 3-10

3.6 Clean WALl ACE.....ceiuieiuieiieitieeiie ettt ettt ettt st ettt et e bt e bt e sbe e bt e sbe e beenbeenteens 3-10
3.6.1 Sewage Treatment Plant...........coccoiiiiiiiiiiiiiieeeeeee e 3-11
3.6.2 Recharge Basins and StOIMWALET ..........cceeveerierienieiieniieree st 3-11

3.7 Safe Drinking Water ACt.........coiiiiiiriiiiiieieerieee ettt 3-14
3.7.1 Potable WALeT ....c.ooueiuieiiiiiiieieeeet ettt 3-14
3.7.2 Cross-Connection CONtrol........c..ovirieriiriiieieeseeiee e 3-17
3.7.3 Underground Injection Control (UIC) ........ceoveevierienienieiierieneeeeeeeeesieeniens 3-17

3.8 Preventing and Reporting Spills.......c.ccceviierieiieiieiiesieriesieeereese et 3-19
3.8.1 Preventing Oil Pollution and SpPills..........cccceeveerierierienieniesieseereeeeseesee e 3-19
3.8.2 Emergency Reporting REqUITEMENLS ..........ccecverierierieiieriiesiesieeseesieeseesseeseeens 3-19
3.8.3 Spills and RELEASES........ecviriiiiieiiieriiiiiieiiieeitestte st e sttt sreesreesae e teeta e seesseesreens 3-21
3.8.4 Major Petroleum Facility (MPF) LiCENSE .......ccovvevieriiiiieiiieriesiesieesieeieesieesiens 3-22
3.8.5 Chemical Bulk StOTage ........c.ccovuiiiiiiiiieeiieeiie ettt sve e s 3-22
3.8.6 County Storage ReqUIrEmMeNts...........cccueeeiieriiieeiiieeiie e esieeseeesveeseneesveeevee e 3-22

RO, xvi



3.9 RCRA REQUITEINENLS ....cuteuiiiiiieiieiiniieiiesie sttt sttt ettt ettt et et st sbe e 3-23

3.10 Polychlorinated Biphenyls..........ccocooiiiiiiiriniiieiiiececeeee e 3-24
BT PESHICIALS .ottt sttt ettt sttt 3-24
3.12 Wetlands and RIVer Permits.........coevirieiiiiiiiieieiesieei et 3-24
3.13 Protection of WIIAITE .....cc.oiuiiiiiiiee e 3-26
3.13.1 Endangered SPECIES ACL.......ccvevierieriieriieiriesieesieesieesieereesseeseesseesseesseesseesseesses 3-26
3.13.2 Migratory Bird Treaty ACt.......ccccveviieriieriieiieiieerieeie et e e eteesteesreesbeesseeseesses 3-27
3.13.3 Bald and Golden Eagle Protection Act.........cccvevuveviierieeriieriienieenieeieereeveeveenens 3-27
3.14 Public Notification of Clearance of Property .........cccoceevievieviieniienienieeeeeeeveee 3-27
3.15 External Audits and OVersight ..........cccovieviieiiiiiieiieeeeeeeeere e 3-28
3.15.1 Regulatory Aency OVerSIZht........ccccvieriieiiieiiiieeiie e see e e eveeeeee e 3-28
3.15.2 DOE AssesSments/INSPECtIONS ........eeruvierveeriieeiieeiieeeieeesireesiveesveesveesneeeseeenns 3-28
3.15.3 Environmental Multi-Topic ASSESSIMENT .........cccvreeerireriieeriiieeieeeieenreeereeereeenns 3-28
3.15.4 Nevada National SECUITtY STTE .....cceeruieriieriieriieiierieeieeie ettt 3-29
3.16 Agreements, Enforcement Actions, and Other Environmental Occurance Reports.... 3-29
References and BiblioZraphy ........cccoouiiieieiiiniiiieiesieeeee e 3-29
4.1 Radiological EMISSIONS .....c.ceiieriiiiiiriieiiesiie sttt sttt e ee e sneesnee e 4-1
4.1.1 High Flux Beam ReEactOr.........cccceviiiiirierieiieciecte e 4-1
4.1.2 Brookhaven Linac [SOtope ProduCer...........cccueviiiiiiieiiieiecieciecee e 4-2
4.1.3 Target Processing Laboratory.........cccuervierierienieiieiie e ste e seeseesnesnesenesenessnens 4-3
4.1.4 Additional MInoT SOUTCES ......ccueruirieierierieeiieie sttt ettt st eees 4-3
4.1.5 Nonpoint Radiological EMiSsion SOUICES.........cccccuerierierierienieniesiesresneserenenens 4-3
4.2 FacCility MONIEOTINE . ..cuveivieiiieriierieesitesitesieesteesteesteesttesseesseestaesssesssesssesssesssesssesssesssssssenssens 4-3
4.3 AmDbient Al MONTEOTINE ...cvveivieriieriiesiieriieiieeteettestteseesteesteesseesssesesesssesssesssesssesssesssessnens 4-4
4.3.1 Gross Alpha and Beta Airborne ACHIVILY ......cc.ecveieeiieiiierieniesie e eee e sine e 4-4
4.3.2 AIrborne TITEUIN «..eeetiiiieiieiiet ettt ettt sttt st e st esaeesaeeseee s 4-6
4.4 Nonradiological Airborne EMiSSIONS. ........cccuieriiiiiiieiiieeiieeciie et eeie e eeveeeveeeveeesraeens 4-6
4.5 Greenhouse Gas EMISSIONS ..c..eeiuiiiiiriierieiieniesiiest ettt ettt e s saee s saee s 4-8
References and Bibliography..........cooieiiiiioiiiiiiieeeeee e 4-10
5.1 Surface Water Monitoring Program...........cccceeevireerieninieienenieeeeese et 5-1
5.2 Sanitary System EffIUENLS.......ccoooiiiiiiiiiieiiciee e 5-2
5.2.1 Sanitary System Effluent — Radiological Analyses.........c.ccccceveririenincncnrcniennens 5-2
5.2.2 Sanitary System Effluent — Nonradiological Analyses ..........ccccceeveeveneneenenennens 5-4
5.3 Process-SPpeCific WaStEWALET .......c.cecuverrieriieriieiieieeieereeieeteeseeaeesreenseesseesseesseenseesseennes 5-4
5.4 ReCharge BaSiNS........ccoieviiiiiiiriieiieiieiteiteie e ete et este e e b e ebeesbeessaesseesseesseesseesseesseansas 5-5
XVii

BROOKHFVEN

NATIONAL LABORATORY



5.4.1 Recharge Basins — Radiological ANnalyses ..........cceceeirriiriieriiinieiieeieeie e 5-6

5.4.2 Recharge Basins — Nonradiological Analyses.........cccceeevevirenieneniniencnineeene, 5-6
5.4.3 Stormwater ASSESSIMENT ....c...eriiriiriiiieriterte ettt ettt 5-8

5.5 Peconic River SUrvVEillance..........coeeueriiiiieniiniiiieeeee et 5-8
5.5.1 Peconic River — Radiological Analyses ..........cccecvevierienienienienieniesieseesieeniens 5-19
5.5.2 Peconic River — Nonradiological ANalySes.........cccccuerierierierienienienieseesieenieens 5-14
References and BibliOGraphy........cccccivviiiiiiiiiie ettt sireseaeseae s senes 5-18
6.1 Natural Resource Management Program.............cccccoveevieiieieeiieieeie e e ere e esne e eens 6-1
6.1.1 Identification and MapPPING .......c.ccccvreriieeciieiirieeiee e eeve e e e e e sreeebeeereeeeeees 6-1
6.1.2 Habitat Protection and Enhancement............ccccooceiiiiiiiiiiiiiiieceee e 6-3
6.1.2.1 Salamander Protection Efforts.........ccccooiiiiiiiiiiiiiiieeee 6-4

6.1.2.2 Banded Sunfish........ccccoooiiiiiiiiii e 6-4

6.1.2.3  Migratory Birds .......ceceeiieiieiieie ettt 6-4

6.1.2.4 Northern Long-eared Bat...........cccecieiiieiiiiiiiiiiiieie e 6-5

6.1.3 Population Management...........coeeierirerienieniniieienie sttt sttt 6-5
6.1.3.1 WILA TUITKEY .evveeviieiieeieeie ettt ettt 6-5

6.1.3.2 White-Tailed DEeT.........cccoririiieiiieieieeeee e 6-6

6.1.4 Compliance Assurance and Potential Impact Assessment ............cccoeceeveereneenenne. 6-6

6.2 Upton Ecological and Research ReServe..........ccoevvvevieciiniieiiiiiciecie e 6-7
6.3 Monitoring Flora and Fauna ............cccccieeiiiiiiiiiie e 6-7
6.3.1 Deer SAMPIING.....c.ccciiiiiiiiiiieie ettt et e e eb e etreerbessbeeebessbessbessbeesaeesseeens 6-7
6.3.1.1 Cesium-137 in White-Tailed Deer.........cccceeieieniiieeeeeeeeeeee 6-8

6.3.2 Other Animals SAmMPIed .........cceeoiiiiiiiiiiiiiceeeeeee e 6-15
6.3.3 FiSh SAMPIING ..oooiiiiiiiieiii et e e e aeeenes 6-15
6.3.3.1 Radiological Analysis of Fish........ccccccceeviiiiiiiniiicieceecee e 6-15

6.3.3.2 Fish Population ASSESSIMENL .........cceeevviieriireriiieeieeeieeeieeereeeiee e 6-17

6.3.3.3 Non-Radiological Analysis of Fish.........ccccceviiiniiniiniiiieeee, 6-17

6.3.4 Peconic River Post-Cleanup MoONitoring ..........cccceeeereeeriesieenienienienieneeseeneens 6-19
6.3.4.1 Sediment SAMPLING.......coceririiririiiiieeeeee e 6-20

6.3.4.2 Water Column Sampling.........cccooerieiiineniriiininiieeieeieeeeeeeeeee e 6-22

6.3.5 Vegetation SAMPLING .....cccveviiiiieiieriecierie ettt e neeens 6-25
6.3.5.1 Grassy Plants and Soil.........ccccuevieriiniinieiiecieceeee e 6-25

6.4 Other MONTEOTING .. .ccuveiieeiieiieiieiiesteetestestesttesteesteestaestaesseesseessaesseessaesseesseesseesseensenns 6-25
6.4.1 Basin SEAIMENTS .......coeiiiiiiiieieiieie ettt ettt 6-25
6.4.2 Radiological and Mercury Monitoring of Precipitation............cccceevvevverieerieennenns 6-27

6.5 WildIife PrOZrams ........ccoocviiiiiieiieiie ettt ste e e e teesteestaesreesbeesbaesa e seessaessaens 6-27
6.6 Cultural ReSOUICE ACHVILIES ..cuiouieeieiiiieiieiesie ettt ettt et ee e 6-29

RO, xviii



References and BiblioGraphy..........cooieiieiiieiiiiiee et 6-30

7.1 The BNL Groundwater Protection Management Program.............ccccevvevienvenieenneennnann, 7-1
7101 PTEVENEION ittt ettt ettt ettt e nb e bbb e beenee e 7-1
7.1.2 IMIOMEOTIIIE ..vveeuveieieeesiieeeiteeeteeeieeeteeeteeessaeessseessseesssaeesseeansaeansseensseesseensseessseenssens 7-2
7.1.3 RESEOTALION ..eeutieniieniietieteet ettt ettt ettt ettt e b et et et et e b e e be e b e e beenbeenee e 7-2
7.1.4 COMMUNICATION ...utientieitientietiete et et et et et e bt e bt et e bt e e e beesbeesbe e beebeebeebeeneeenee 7-2

7.2 Groundwater Protection Performance ............occeeveenienienienienieneeeeeeeeee e 7-2

7.3 Groundwater Monitoring Programs...........cceceereeieerienienienieiesieesie e 7-2

7.4 Groundwater Monitoring ReSUILS ........cceerieiiiiiiiiiiiieieeeeee e 7-3

7.5 Groundwater Treatment SYSTEIMS. .....couiruiriiriirieiieierie ettt sttt 7-7

References and BiblioGraphy..........cccieviieiiieiiieiieieceie et 7-10

8.0 INTOAUCTION ...ttt ettt ettt st et bt eneeee e 8-2

8.1 Direct Radiation MONILOTING ......ccvverviervieiieieeiieeieeieeteeieeseesseesseesseesseesseeseesseessessseesns 8-2
8.1.1 Ambient Radiation MONItOTING ........ccoveervieriierrieiieiieieeieesreereeseeseeseesseesseesseennes 8-2
8.1.2 Facility Area MONItOTING.......ccvervierierieriiesreesteeteereeteeseesseesseeseesseesseesseesseesseesnas 8-3

8.2 DOSE MOACIING ...ccuvieeeiiieiiieeiiee ettt ettt e st e st eeeeeestaeessseessbaeesseesnsaeesseensseenns 8-9
8.2.1 Dose Modeling Program ..........c.ccccuieriieeiiieeiieesiie s esieeeeieesveesreesveesreeeaeeeeneens 8-9
8.2.2 Dose Calculation Methods and Pathways..........c.cccceeveiierciiiiiiiciiecie e 8-12

8.2.2.1 Maximally Exposed Off-site and On-site Individual...............c..cccueennee. 8-12
8.2.2.2 Effective Dose EQUIValent ..........cccocviiviiiiiiiiiieciieeeeeee et 8-12
8.2.2.3 Dose Calculation: Fish Ingestion..........ccceecieiieiiiiiniiieeeeceeeeeen 8-12
8.2.2.4 Dose Calculation: Deer Meat Ingestion ............ccceeceeveeevieeniesiienieeieennenn 8-12

8.3 Sources: Diffuse, Fugitive, “Other”...........ccooueiieiiiiiiiiece e 8-13
8.3.1 Remediation WOTK .........cocoiiiiiiiiiiiii e 8-13

8.4 Dose from POINt SOUICES .......cceeriiriiriiiieiiiiceiee et 8-13
8.4.1 Brookhaven Linac ISOtope Producer..........c.cecvevieciieiieiieie s 8-13
8.4.2 High Flux Beam ReactOr..........cccieiiiiieiieiicii ettt 8-13
8.4.3 Brookhaven Medical Research Reactor............cccceviiieiiniiiiieeceeece 8-13
8.4.4 Brookhaven Graphite Research Reactor...........cccecvvevieiiieiiieciieiiciecieeie e 8-13
8.4.5 Waste Management FacCility .......c.ccccvevviiiiiiiiieiiiciiciccicee e 8-14
8.4.6 Unplanned REICASES .......cecvviiviiiiieiiciieie ettt seveerbeeae v e 8-14

8.5 D0SE from INZESHION ...veeiuiiiiiiiciie ettt ettt e et sta e e s beessbeessbaeesseeensneenes 8-14

8.6 Dose to Aquatic and Terrestrial Biota..........cccveeciiiiciiiiiiiieiie e 8-14

8.7 CUMUIALIVE DIOSE ..entieiiieiiieiiee ettt ettt ettt ettt et 8-15

References and Bibliography..........cooioiiiiiiiiiiieiieeeee e 8-15

Xix

BROOKHFVEN

NATIONAL LABORATORY



9.1 Quality Program EIEMENtS. .........cccciiiiieiiieiiieiieieeie ettt et 9-1

9.2 Sample Collection and Handling ...........ccocvevveiiiiiienininiiiceeccc e 9-2

9.2.1 Field Sample Handling...........cccoevuieeiieiieiiieiieit et 9-3

9.2.1.1 Custody and DocCUMENtAtioN ........ccceervieriieriieriieiieieeieeieeieeie e ie e 9-3

9.2.1.2 Preservation and Shipment ..........cccceevierieriieriienieneeneee e 9-3

9.2.2 Field Quality Control SAmMPIES........ceevvieriieriieriieriieiieieeie et ere e ere e eseese e 9-3

9.2.3 Tracking and Data Management .............ccceceeriieriieriienieenieenieeieesreereeseeseeseesse s 9-4

0.3 SAMPIE ANALYSIS .evvierieeiieiieiieieesie ettt et et et et e ebeeteesbeesseesseesseesseesseesseesseesseessessseenns 9-4

0.3.1 QUAlITICALIONS ....eoeiviieiie ettt e e e et e et eeeaae e eaaeeeaneas 9-5

9.4 Verification and Validation of Analytical Results.........ccccvevvieviieviienienieeceeeereeenn 9-5

0.4.1 ChecKing RESUILS......cccuieiiiiiiieiiieciieeee ettt e et eenteeetbeesaseeesaeas 9-6

9.5 Contract Analytical Laboratory QA/QC ........ccueieoiiiiiiieiieeee ettt e 9-6

9.6 Performance or Proficiency Evaluations ..........cccccceevviiiiiieniieniiesiiecieecree e 9-6

9.6.1 Summary of Test ReSUILS.......ccciiiiiiiiiieie e 9-6

9.6.1.1 Radiological ASSESSIMENLS .......cccueeriieriieriieiieiieieeie ettt 9-7

9.6.1.2 Nonradiological ASSESSMENLS ........cccceeruieriieriieriierieerieenieenteeneeeeeenieeeeenne 9-7

0.7 AUAILS ..ottt ettt e e ta et e e ab e e et e e eteeeteeeaeeeanes 9-7

0.8 COMCIUSION ...ttt ettt sttt b e sttt nbe et e e e 9-9

References and BiblioGraphy ..........ccveviieiiiiniiinieieeiestee ettt 9-9

(G [ X1 Y TSP PRRUPR A-1

ACronyms and ADDIeVIiatioNs ........cuei ittt eeenes A-1

TECNNTCAI TOIMS ..ttt h et a e bt e bt e e e e et e e e sae e ae e s e e sne e e e sneenesneerennnen A-5

Understanding Radiation ........c.ooeiiiiiiieieine e B-1

Units of Measure and Half-Life PEriods ........cccovuiiiiiiiiiiee e C-1

Federal, State, and Local Laws and Regulations Pertinent t0 BNL........cccccovcerieniieenennnnen. D-1
RO, XX



Figure 1-1.
Figure 1-2.
Figure 1-3.
Figure 1-4.
Figure 1-5.
Figure 1-6.
Figure 1-7.
Figure 1-8.

Figure 2-1a.
Figure 2-1b.
Figure 2-1c.
Figure 2-1d.
Figure 2-1e.

Figure 2-1f.
Figure 2-2.
Figure 2-3.
Figure 3-1.
Figure 3-2.
Figure 3-3.
Figure 3-4.
Figure 3-5.
Figure 3-6.
Figure 3-7.
Figure 4-1.
Figure 4-2.
Figure 4-3.
Figure 5-1.
Figure 5-2.
Figure 5-3.
Figure 5-4.
Figure 6-1.
Figure 6-2.

Figure 6-3.
Figure 6-4.

Major SCIEeNtific FACHTTIES @t BNL. .....ciuieiiereeeiiereeeierieeeesie et see st sttt sae e sse e e ssesneenaesneeneesneennenne 1-5

Major Support and Service Facilities @t BNL.........coeriiririerieniesie ettt 1-7
BNL GroundwWater FIOW IMAp. ......oouiiiieeie ettt ettt et et e et e e st e et e e saeeeseasneeenneasneeenneas 1-9
BNL WiIN ROSE (20715). w..ueuertirteteieteueeseetesse st s s st shesses s ae st st seesee e e e eseeseese s s e s e s e e esenseneesne s enneneeneanens 1-10
BNL 2015 Monthly Mean Temperature versus 65-Year Monthly Average. ........ccocevererienerseenceneeneene 1-1
BNL 2015 Annual Mean Temperature Trend (65 YEAIS). .....ccceiiiiiiiiiieeieeiie et ettt 1-11
BNL 2015 Monthly Precipitation versus 65-Year Monthly Average. ........ccooceeieriieiieeneeeiee e 1-11
BNL 2015 Annual Precipitation Trend (65 Years). ...c.ccccceveverereenenn.

Hazardous Waste Generation from Routine Operations, 1998 — 2015. .......ccceiiririineniesere e 2-11
Mixed Waste Generation from Routine Operations, 1998 — 2015.......cccceveeeereeeereeseeeeseeeeseeeeeseeens 2-1
Radioactive Waste Generation from Routine Operations, 1998 — 2015................. 2211
Hazardous Waste Generation from ER and Nonroutine Operations, 1998 — 2015. .....c.cccccvveverieereenne 2-12
Mixed Waste Generation from ER and Nonroutine Operations, 1998 — 2015.........cccoeoerieeiieeieeneeene 2-12
Radioactive Waste Generation from ER and Nonroutine Operations, 1998 — 2015.......cccccceeevvrreereenne 2-12
Annual Potable Water Use, 1999 — 2015.....

BNL Building Energy Performance, 2015, .......c.ccuiiiiiiiiiiee e s

Maximum Concentrations of Copper Discharged from the BNL Sewage

Treatment Plant, 2010 — 20715, ..ottt ettt n e e nrennan 3-14
Maximum Concentrations of Iron Discharged from the BNL Sewage

Treatment PIant, 2010 — 20715, ..o e ee ettt e e et e e e e e e e ae e e e eteeeeeaseeaeaseeseseeeeasseeeeasseeeasseesasnenaan 3-15
Maximum Concentrations of Lead Discharged from the BNL Sewage

Treatment Plant, 2010 — 20715, ... s r e e e nne 3-15
Maximum Concentrations of Mercury Discharged from the BNL Sewage

Treatment PIant, 2010 — 20715, ..o ceetee e ettt e e et e e e et e e e e te e e e eaaeeeeeaseeaesseeeaseeesassseeeasseeeasseenanseeeann 3-15
Maximum Concentrations of Nickel Discharged from the BNL Sewage

Treatment Plant, 2010 — 2075, ..o e e r e e n e e se e neeneenenne e 3-16
Maximum Concentrations of Silver Discharged from the BNL Sewage

Treatment PIant, 2010 — 20715, ..o ceiie e ciiee e eeteee e et e e e ettt e e e etreeeeaeeeeesseeaeessesaassesaassseesasseeesasseesasreenanseeeann 3-16
Maximum Concentrations of Zinc Discharged from the BNL Sewage

Treatment PIant, 2010 — 2075, ..ooveeieeeeeeieeeeeeeeeeeeeeeeesaeereeeseee———————————————————————————————————————an—a—naassaassasssaeses 3-16
Air Emission Release Points Subject to Monitoring. .. .
BNL On-Site Ambient Air Monitoring Stations. ..........ccccciiiiie s
Airborne Gross Beta Concentration Trend Recorded at Station P7..........cccoveiiiiiienecieneececeeeeese e 4-7

Schematic of BNL's Sewage Treatment Plant (Recharge Basin Discharge). ........cccccereiiieiicieniennncsiennne 5-3
BNL Recharge Basin/Outfall LOCatioNns. ..o 5-6
Schematic of Potable Water Use and FIOW @t BNL.. ....ccceiueririeneeiesie e ae e ee e eee e eseesne e neens 5-7
Sampling Stations for Surface Water and FiSh........ccoooooiioienieeeeeeeee et 5-12
Deer Sample Locations, 20TT — 20715, ..ot eee et e e st e e s e e s aaeesaeesabeesaeeeseaeneeenneasneeenneas 6-9
Comparison of Cs-137 Average Concentrations in Deer Meat, 2015. .....ccovvreerereereneeneseeseseeeeseeens 6-13
Ten-Year Trend of Cs-137 Concentrations in Deer Meat, 2015, ....oceoiiieeiereriee e 6-13
Peconic River and Lower Lake, Carmans River Mercury Distribution in Fish Species

(Minimum, Maximum, and AVErage ValUES)...........coiii ittt et sse e e s saeeeeea e 6-19

XX1

BROOKHFVEN

NATIONAL LABORATORY



BROOKHFPVEN

NATIONAL LABORATORY

Figure 6-5.
Figure 6-6.
Figure 6-7.

Figure 7-1.

Figure 7-2.
Figure 7-3.
Figure 7-4.

Figure 8-1.
Figure 8-2.
Figure 8-3.

Figure 9-1.
Figure 9-2.
Figure 9-3.

Peconic River Mercury Contamination , 20715, ......ooiiiiiiiiieee et 6-23
Peconic River Sample LOCations, 2015, ... .ooiiiiieiieeiieeie et et et e ettt e e be e e e sbeesateeaseesnseesbeeeneeenneas 6-24
Vegetation Sample LOCatioNns, 2015. ...ttt sttt e e ae e st e e se e nneenneeeneeeneas 6-26

Groundwater Flow and Water Table Elevation (December 2015) with Supply

and Remediation WEIlS SNOWN. ..ottt ettt e et e e sae e eneeeneeennes 7-4
= N o) Y @ TG o [¥ ' 1T USRI 7-5
Extent of RadioNUCIIE PIUMES. ......coiiieieeecieee ettt et e ae e e s enaesneeneeneeenes 7-6
Locations of BNL Groundwater Remediation SyStemS. .........cceiriiriiiiiiiiiiinieere et 7-9
(@] By I I I N oY= 4 o] o TSRS 8-3
(0 Y < IR N oY oo T3S 8-4

On-Site Neutron TLD Locations. ...

Flow of Environmental Monitoring QA/QC Program El@ments..........cccocveverieiereeieeneeeee e 9-2

Summary of Scores in the Radiological Proficiency Evaluation Programs. .........cccecceververernenenseeneeenens 9-8

Summary of Scores in the Nonradiological Proficiency Evaluation Programs. ..........cccccooeiiiiiiiiinicnnnene 9-8
xxii



Table 2-1.  EO 13514 Goals: Status Summary for Fiscal Year (FY) 20715, ...cooiiiiiiieiieienieeeeese e 2-5
Table 2-2. BNL Pollution Prevention, Waste Reduction, and Recycling Programs, 2015.......cc.ccoeiiiiiiinniinniennineieene 2-12
Table 2-3. BNL Recycled Program Summary, 2002-2075. .......ooiiiiiieeieeiieetee et sae e e sseesneesaeeeeee e 2-15
Table 2-4. Summary of BNL 2015 Environmental Restoration ACtiVities..........cueerereeiereriesere e 2-20
Table 2-5.  Summary of BNL 2015 Sampling Program Sorted by Media. .........c.ccooiiiiiiiiiiiiiiiiisiececercne e 2-25
Table 3-1. Federal, State, and Local Environmental Statutes and Regulations Applicable to BNL ........cccccceveeeiieennen. 3-2
Table 3-2. BNL ENVIrONMENTAl PEIMITS. ....eiuiiiiieiiieieieiesce ettt sttt s et e s s et sae et e saeetesneeneenne 3-6
Table 3-3. Analytical Results for Wastewater Discharges to Sewage Treatment Plant Outfall 001 ..........c.cccceenenee. 3-12
Table 3-4. Analytical Results for Wastewater Discharges to Outfalls 002, 005 - 008, and 010. ........cccecveveereeceerenanens 3-13
Table 3-5. Potable Water Wells and Potable Distribution System: Analytical Results (Maximum Concentration,

LY oYL o TUTa 0T o] o I = LU= OSSP 3-18
Table 3-6. Potable Water Wells: Analytical Results for Principal Organic Compounds, Synthetic Organic Chemicals,

Pesticides, and Micro-Extractables.. .. ....3-20
Table 3-7. Applicability Of EPCRA t0 BNL .....cciiieieriieieseeienieeeeseseeseesseeseesseessesseeseesseeseesseensessesnsessesnsessessessesnsessesnen 3-21
Table 3-8. Summary of Chemical and Oil SPill REPOITS. ......oiuiriiiirierie et e e enean 3-23
Table 3-9. Existing Agreements and Enforcement Actions Issued to BNL, with Status. .........cccceceveriininienccieenennn, 3-25
Table 4-1.  Airborne Radionuclide Releases from Monitored Facilities..........cureoeieriinineneieeesese e 4-3
Table 4-2. Gross Activity in Facility Air Particulate FIRErS. ... s 4-4
Table 4-3. Gross Activity Detected in Ambient Air Monitoring Particulate Filters. ... 4-4
Table 4-4. Ambient Airborne Tritium Measurements in 20715, .....cociiiiiiiiiiee e e 4-8
Table 4-5. Central Steam Facility Fuel Use and Emissions (2006 — 2015). .....cccvierierueereereeieneeeeneeseeeseeseeeseesseeseesneeneenns 4-9
Table 5-1. Tritium and Gross Activity in Water at the BNL Sewage Treatment Plant (STP).......cccvoveverieneniencnecnnens 5-4
Table 5-2. Radiological Analysis of Samples from BNL On-Site Recharge Basins........c..cecerereenereeseseeneeseeseeseeneens 5-8
Table 5-3. Water Quality Data for BNL On-Site Recharge Basin Samples. .......coccerieieriiieneniese e 5-9
Table 5-4. Metals Analysis of Water Samples from BNL On-Site Recharge Basins..........ccccciviieiiriiniinenciicciseses 5-10
Table 5-5. Radiological Results for Surface Water Samples from the Peconic and Carmans Rivers. .........cccceceeeeennee 5-13
Table 5-6. Water Quality Data for Surface Water Samples Collected along the Peconic and Carmans Rivers.......... 5-14
Table 5-7. Metals Analysis in Surface Water Samples Collected along the Peconic and Carmans Rivers.................. 5-15
Table 6-1. New York State Threatened, Endangered, Exploitably Vulnerable, and Species

OF SPECIAl CONCEIN @t BNL...ueiuiitirieiteieieeii ettt b e et e bt e et e st e bt b e n e s e e e e ne bt e e s
Table 6-2. Radiological Analyses of Deer Tissue (2015)
Table 6-3. Radiological Analysis of Batch Samples from Deer Cull Released for Donation (2015).......ccccceverieeruenen. 6-14
Table 6-4. Post Cleanup Radiological Analysis of Fish from the Peconic River System and

Carmans RIVET, LOWET LaKE. .....ccuiiuiiiiiieieecee ettt sn e e e nrenne e renneenneeneas 6-16
Table 6-5. Metals Analysis of Fish from the Peconic River System and Carmans River, Lower Lake.........cc.ccccenenen.
Table 6-6. Mercury Analysis of Fish from the Peconic River System and Carmans River, Lower Lake
Table 6-7. PCB Analysis of Fish from BNL Portions of the Peconic River System..........ccccoceriiiiiineiennen.
Table 6-8. Peconic River Post-Cleanup Annual and Extent of Contamination Sampling for Mercury
Table 6-9. Post Cleanup Peconic River Water Column Monitoring (2015) .....ccuiieririereeerieseeeesieeee s
Table 6-10. Radiological Analysis of Grassy Vegetation and Associated SOils. ........ccoceriireniinieniinereee e 6-28
Table 6-11. Precipitation Monitoring (Radiological and Mercury). .......c.ucoiiiiiiiiieiie e 6-28

xxiil

BROOKHFVEN

NATIONAL LABORATORY



BROOKHFPVEN

NATIONAL LABORATORY

Table 7-1.

Table 8-1.
Table 8-2.
Table 8-3.
Table 8-4.
Table 8-5.

Table 8-6.

BNL Groundwater Remediation Systems Treatment Summary for 1997 through 2015........ccccevveeerennenne 7-8
On-Site Direct Ambient Radiation Measurements for 2015. ...........oiiiiiieeiie e e 8-5
Off-Site Direct Radiation Measurements fOr 20715, ......cc.oeiiiiiiiiiie et etee e et e e e sreeeaeeeeeenaens 8-7

Facility Area Monitoring, 2015....

Neutron DOSe REPOIT fOr 2015... .ottt n e e e e ss e e e sae et e sneenee e

Maximally Exposed Off-site Individual Effective Dose Equivalent

From Facilities or ROUTINE Processes, 2015, .......cciiiiriririereeire et nenne s o 8-11

BNL Site DOSE SUMMATY, 20715, ..ottt a et a e se e sa e e e bt e e ae e e beesan e e neeenneennes e 8-14
XX1V



