Contents

Message from the Laboratory DIF€CLOT .........ccciiiiiiieiiiieiiiee ettt ettt se et sr et sb e sb et e e iii
EXECULIVE SUMIMAIY .....iiiiiiiiii ettt b et er e \%
ACKNOWIEAZMENLS ... s XV
LIST Of FIGUI@S ...ttt bttt h b bt bbb e bbbt e b e e et e ne e bt e b e e st ebeebeabe b podlll
LISE Of TADIES ... oot s s aee XXV

CHAPTER |: INTRODUCTION

1.1 Laboratory MISSION ........ccviiiiiiiiiiiiiie sttt bbbt 1-1
L2 HISEOTY  eeteetieiteett ettt bbb et h b £ Rt R e e e R e e Rt R e Rt R e bt R e bt b bt e nr e e 1-2
1.3 ReSearch and DISCOVETIES ...uuiiuuiiiiiiieiiieiiesteesireaieesiee s bt e siaessbe e s reesbeesbeeenbeesaeeabeeasaesbeesreeebeesreeans 1-3
1.4 Facilities and OPEIratiONS ..........cueriiieeiireeieeiesree e re e e nr e n s e nn e ane s 1-4
1.5 Location, Local Population, and Local ECONOMY ..........cccoorviviiiiiiiiiiciieicseeeeeeese s 1-5
1.6 Geology and HYAIOLOZY .......ciiiiiiiiriiiiiie ittt 1-5
LA O ' 1 1 < SRS 1-10
1.8 INALUTAL RESOUICES ..uviiuviiitiieiie ittt eeiee sttt ettt e st et e e e st e et e e s e e e be e e st e ebeearb e e steeenbeenbeeaneeenneeanes 1-11
1.9 CUIUTA] RESOUICES . euviiiitieiieiiiteitee sttt ettt et e s e ettt e et e s ae e e be e e s b e e beesnb e e teeenteesbeeanneeneeanes 1-13
References and BibliOgraphy ...........ouoiiiiii s 1-13

CHAPTER 2: ENVIRONMENTAL MANAGEMENT SYSTEM

2.1 BNL’S ISO 14001 Standard..........ccocerverrerieriiieieiee s 2-1
2.2 Environmental, Safety, Security, and Health POlICY ...........ccccoiiiiiiiniiiiiiee e 2-2
2.3 PLANNING ¢ttt bbbt 2-5
2.3.1 Environmental ASPECLS .......cuiiiiiiiriiieiiiireieiet et 2-5
2.3.2 Legal and Other REQUITEMENTS ........cviiiiiiiiiieiese ettt 2-5
2.3.3 ODJECLIVES AN TAIGELS. ...etitieeeeiieiieieie ettt ettt et b et et sbe b e 2-5
2.3.4 Environmental Management PrOZrams .........ccccooeiiiiiiinieiinicsceicsieese e 2-6
2.3.4.1 COMPIIANCE ....euviiietieieiite ettt ettt et e et bt sn e se e nbe e e nre e e e nre e e nreens 2-6

2.3.4.2 Groundwater PrOtECION ......eviviiiriiiee et 2-6

2.3.4.3 Waste Mana@EMENL ........coveviieieiaiieiinise sttt se et sr e 2-6

2.3.4.4 Pollution Prevention and MinimiZation...........ccocerererineneiencieeseee e 2-7

2.3.4.5 Water CONSETVALION .....eviriiirireietest ettt ettt ettt r et sr e sr e sn e e e eneas 2-10

2.3.4.6 Energy Management and COnServation...........ccucuuveirerinrinenenreneneseeieeneeeenens 2-16

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

2.3.4.8 Environmental ReStOration ..........ccccccveiiiiiiiiiiiiiiiiscs e 2-18

2.3.4.9 EPA Performance Track Program.........ccccccceoiviiiiiiiiiiiiiiiie e 2-19

2.4 Implementing the Environmental Management SYSteIM...........ccovrveririeninienieiese e 2-21
2.4.1 Structure and ReSPOnSIDIIILY ......cveiviiiiiiiiiiic s 2-21
2.4.2 Communication and Community InVOIVemMENLt...........cccccvrviiiiiiiiciiceeece e 2-21

Xvii 2005 SITE ENVIRONMENTAL REPORT

EROOEHAYTH



2.4.2.1 Communication FOIUMS.......cccoviiiiieiiiiiectie et e et e st e e e erae e s entae e enees 2-22

2.4.2.2 Community Involvement in Cleanup Projects..........ccoouvrivrininienenincncncenns 2-22

2.4.3 Monitoring and MEaSUICIMENL ..........ervirrirreriiriieiee ettt 2-23
2.4.3.1 Compliance MONILOTING ....ocvviviriiiriiriieitiiteieeet et 2-23

2.4.3.2 Restoration MONTEOTING .....ccviviiiiiiiiriieiiiiicieie et 2-25

2.4.3.3 Surveillance MONItOTING ......ccviviviiiiiiiiiiie e 2-25

2.4.4 EMS ASSESSIMENLS ...uviiuriiiiieiieitiieiiesitt st ettt sh et et e be e sbe e b e s b e et e s b e e ab e e b e e e b e e b 2-26

2.5 Environmental Stewardship at BNL .........ccocoviiiiiiiiic e 2-26
References and BiblIOGraphy ... st 2-27

CHAPTER 3: COMPLIANCE STATUS

3.1 Compliance With REQUITEMENLS. ........ccuiiiiiiiiiiiiie e 3-2
3.2 ENVIronmental PEIMILS...........ooiiiiiiii 3-2
3.2.1 EXISHING POIIILS...cutiiuiiiiitieitiiiie ittt ettt e ettt ne e 3-2
3.2.2 New of MOdified PEImMLS .....c.eeiviiieiiiiieiiieiesieei e 3-5
3.2.2.1 SPDES PEIrMILS ....ccuviiiiiiiiiiiiiiiiii i s 3-5

3.2.2.2 Air EMIsSions PEIMILS ..o 3-5

3.2.2.3 Underground Injection Control PErmit..........cccceiveiveieiinsinninie e 3-5

3.2.2.4 RCRA PEIMII ..cviiiiiiiiie ittt ste et st te st etesreenteenee s 3-7

3.3 INEPA ASSESSIMENTS. ...ttt 3-8
3.4 Preservation Le@iSIation ........ccoiviiiiiiiiiiiise st 3-8
3.5 CHEAN AT ACT ... 3-8
3.5.1 Conventional Air POIULANES. ........ciiiiiiiiiiieieiiiee e 3-8
3.5.1.1 BOiler EMISSIONS ....uviiuiiiiiiiiieiiieie ettt 3-8

3.5.1.2 Ozone-Depleting SUDSTANCES. .......ciiveiiirieiiiieriiee et 3-9

3.5.2 Hazardous Air POHULANES. ..........ccoiiiie e 3-9
3.5.2.1 Maximum Available Control Technology .........ccceiiriiiiiiiiiiie e 3-10

3.5.2.2 ASDESEOS ... s 3-10

3.5.2.3 Radioactive Airborne EMISSIONS .......ccccvrieiiriirieiiinneee s 3-10

I I O (T s A 1< o N SRS PSP 3-10
3.6.1 Sewage Treatment PIANT.........cocooiiiiiiiiiiiiicce e 3-11
3.6.1.1 Chronic TOXICIty TESTING ...vcviiiiiiiiii i 3-12

3.6.2 Recharge Basins and StOIMWALET .........ccceveriiiiiiiiiiiiieie e 3-15

3.7 Safe Drinking Water ACE ......ccccviiiiiiiiiiiiiiiiei e 3-15
3.7.1 POtable WALET.......eiieiiiiiieeee ettt b et r s 3-17
3.7.2 Cross-Connection COontrol ...........cciiiiiiiiiiiiiiicii s 3-17
3.7.3 Underground Injection CONIOL..........cueiiiiiiieiiiieie e 3-19

3.8 Preventing and RepOrting SPillS.......c.cviiiiiiieie e 3-19
3.8.1 Preventing Oil Pollution and SpPillS .........ccceriiiiiiiiiicises e 3-22
3.8.2 Emergency Reporting REQUITEMENTS .......coviiiiiriiiieiieisiee e 3-23
3.8.3 SPIlIS ANU REIBASES ......eiiiiiiiiiiee e 3-23
3.8.4 Major Petroleum Facility LICENSE ......c.covviiiiiiiiiiiiiciiiicie e 3-26
3.8.5 Chemical BUIK SOTAQE. .......eiiriiiiiiiieiieitiet e 3-27

mmpoEMARTE 2005 SITE ENVIRONMENTAL REPORT Xviii



3.8.6 County Storage ReqUITEIMENLS . ........veivirieiriiieirieieseee e 3-27

3.9 RCRA REQUITEIMENLS ....ueiiiiiiiiiitisiesie sttt eb bt sr e n et ne e en et aneas 3-27
3.10 Polychlorinated BIPHEnYLS ........ccccuiiiiiiiiiiiiiceces e 3-28
BuI1 PESEICIARS 1.ttt 3-28
3.12 Wetlands and RIVEr PEIrMILS.......cccviiiiiiiiiiiiiiicieiccs e 3-28
3.13 Endangered SPECIES ACT........ccuiiiiiiiiiiriiieiie et 3-29
3.14 External Audits and OVersight.........c.cociiiiiiiiiiiiiiic 3-30
3.14.1 Regulatory Agency INSPECHIONS ......cviriieiiiriieitieiieitieiesie ettt 3-30
3.14.2 DOE INSPECLIONS ..veuvteueiiteesiesieesiesiee ettt es et ss e s st ss e se e sbe e nbe s e e b e e e st e enresneeneaneenas 3-31
3.14.2.1 Environmental MONIOTING ........cccoviieiiririeiiinieeiesieesee e 3-31

3.14.2.2 NEPA MaNa@EMENL ......ccueiviiviieieiiieiieieeeeiesiesie sttt sre et eneas 3-31

3.14.2.3 Waste CharacteriZation ...........ccouerveieieiiieisise st 3-31

3.14.3 Enforcement Actions and MEMOS.........ccoeiviiiiiiiiiinineiesr e 3-32
References and BibliOgraphy ..o 3-32

CHAPTER 4: AIR QUALITY

4.1 Radiological EMISSIONS. ....civiiriiiiirieiiiiieei sttt 4-1
4.1.1 Brookhaven Medical Research Reactor........c..ccovviiiiiiiiiiiiiiiic e 4-1
4.1.2 High FIux Beam ReEaCIOT .......cuiiiiiiiiiiiiiiiiieieeee s 4-3
4.1.3 Brookhaven Linac [SOtOPe PrOAUCET .........ccveviiiiiiiiiiiiise i 4-4
4.1.4 Evaporator FACIIILY ........cciiiiiiiiiiiiii s 4-4
4.1.5 Target Processing Laboratory........cccuiiiiiiiiciiiiiiiistsisse s 4-4
4.1.6 Additional MINOT SOUICES........cciiiiriiiiiiiieie e 4-5
4.1.7 Nonpoint Radiological Emission SOUICES .........cccevuiiiiiiiiiiiiiii i 4-5

4.2 FaCIlity IMOMIEOTIIE .. evveutiitietieiieste ettt sttt b bbbt e et bt e st se et e seenbe e e e nb e e e nneans 4-5

4.3 AmDIeNt AIT MONIEOTINE. .e.vveurieiteitiestiite ettt et bbbt e bt et e e bt e e nbe e nneans 4-5
4.3.1 Gross Alpha and Beta Airborne ACHIVIEY ......cvevviieeririeerisienese e 4-6
4.3.2 AIIDOINE TTIHUIN 1.vevviviiiiieiiie ettt er e 4-7

4.4 NonRadiological Airborne EMISSIONS. ........ccveiiiiiiiiiiiiiiise st 4-8

References and BibliOgraphy ..o 4-10

CHAPTER 5: WATER QUALITY

5.1 Surface Water Monitoring PrOZIam ...........ccociiiiiiiiiiiiiciceese s 5-1
5.2 Sanitary System EffIUENLS .......ccocoiiiiiiiiiii s 5-2
5.2.1 Sanitary System Effluent—Radiological ANalySes ..........cccceriririniiiiiiiiiiiiniesiscse e 5-3
5.2.2 Sanitary System Effluent—Nonradiological AnalySes ...........ccccrererreieriiininieiisise s 5-7
5.3 Process-Specific WasStEWaLe .........uiiiiiriiiiiieci et 5-8
5.4 ReEChATZE BaSINS....c.viiiiiiiiiiiciicie b 5-10
5.4.1 Recharge Basins - Radiological ANalySes.........c.coiiiiiiiiiiiiiiiiiiiinsesesce e 5-11
5.4.2 Recharge Basins—Nonradiological ANalyses .........ccccooiiiiiiiiiiiiiciiiccssee 5-12
5.4.3 StOrMWALET ASSESSITIENE. .. veeueiisriiitiiiiee sttt e bbb e b s e e b e sb e e nn e nnes 5-17
5.5 Peconic RIVEr SUMVEITIANCE...........ccoiiiiiiiic s 5-17
5.5.1 Peconic River—Radiological ANaLYSEs .........cccoiveiriiieiiiiiiiiie s 5-17
XiX 2005 SITE ENVIRONMENTAL REPORT

EROOEHAYTH



5.5.2 Peconic River—Nonradiological ANAIYSES.........coveviiriiiiriresesese e 5-19
References and BibliOgraphy ..o 5-24

CHAPTER 6: NATURAL AND CULTURAL RESOURCES

6.1 Natural Resource Management PrOZIram .........ccooveiviiiiiiiiiniiie e 6-1
6.1.1 Identification and MapPPINg .......ccceeveiirieiinieiiei et 6-1
6.1.2 Habitat Protection and Enhancement ............cccoccoviiiiiiiiiiiiiiiii s 6-3

6.1.2.1 Salamander Protection Efforts ........c.ccocuovviiiiiiiiiiincce e 6-3
6.1.2.2 Eastern HOZnose SNaKe.........cccuiiiiiiiririiiiiieieesese e 6-4
6.1.2.3 OtheT SPECIES...c.viuiiiiiiiiiietiiti sttt e 6-4
6.1.3 Population ManagemENt ...........cuiuriiiiiiriiieieet ettt enea 6-6
6.1.3.1 WILd TUTKEY ..o e 6-6
6.1.3.2 White-Tailed DEET ........ccouiiiiiiiiiiiiiicc s 6-6
6.1.4 Compliance Assurance and Potential Impact ASSESSMENt.........ccocvriiiiiiiiiieiiieieeeens 6-8

6.2 Upton Ecological and Research RESEIVE.........ccviiiiiiiiiiiieii s 6-8

6.3 Monitoring Flora and Fauna ... s 6-9
6.3.1 DECr SAMPLING ...vvevviiiiiii e 6-9

6.3.1.1 Cs-137 in White-Tailed DEer ..........ccoiviiiiiiiiiiiiii s 6-10
6.3.1.2 Strontium-90 in Deer BONE .........cccvviiiiiiiiiiiecc s 6-15
6.3.2 Small Mammal SampPling.........cccciiiiiiiiiiiieiiee e 6-15
6.3.3 Other Animals SAMPIEd ........cccciiiiiiiiiice s 6-16
6.3.4 Fish SAmMPLING ..c.ooviiiiiiiiii s 6-16
6.3.4.1 Radiological Analysis of Fish.........cc.cccoiiiiiiiiiiiiii 6-16
6.3.4.2 Fish Population ASSESSIMENT.......c.civeiiiieiiriieitiniieite ettt e 6-17
6.3.4.3 Nonradiological Analysis of FiSh..........cccccoiiiiiiiiiiiii s 6-18
6.3.5 AQUAtIC SAMPLING ..evviiiiiiiiiiiiie e 6-20
6.3.5.1 Radiological ANALYSIS......cooiiiiiiiiriiiiiitiie et 6-20
6.3.5.2 Metals in AQUAtIC SAMPIES....ccveiiriiriierieiieieseene e e see e e ee e eesreeneeeneenees 6-22
6.3.5.3 Pesticides and PCBs in Aquatic SamPples.........coovvveiriiiiiiiiniinininene e 6-22
6.3.6 Peconic River Post Clean-up MONItOring.........cocververveieinieiiiinise s 6-22
6.3.6.1 Water Column SamPpPling .......ccccuvviiiiiiiiiiiieiec e 6-22
6.3.7 Vegetation SAMPIINEZ.......ccooiiiiiiiiiiiii e 6-25
6.3.7.1 Garden Vegetables .........cccviiiiiiiiiiiii 6-25
6.3.7.2 GTassy PIANES ......ccocoiiiiiiiiiiii 6-25

6.4 Other MOMIEOTIIE . ...veeveiteeiteesieriie ettt etttk b e e e s b e e be s b e et e s b e bt e se e b e ene e bt e e e aneenesre e e 6-25
6.4.1 SO1l SAMPIING....eeiiiiiiiiiie s 6-25
0.4.2 BaSin SEAIMEIILS .....ccveviriiiiiieii et 6-25
6.4.3 ChronicC TOXICIEY TESES .uuiuriieirieaierieiestesieeeesteeeesteeeesteeeesreeeesseeseesseessesseenseaseenseeneenss 6-25
6.4.4 Radiological Monitoring of Precipitation............cccevviiiiriiiiiisine e 6-25

6.5 WILALIfe PrOZIAMS .oviiviiiiiiiiiicie et 6-25

6.6 Cultural RESOUTCE ACLIVITIES ...veuviuriiiiiiiiiiiieiisiesit sttt 6-27

References and Bibliographiy ..o 6-28

mmpoEMARTE 2005 SITE ENVIRONMENTAL REPORT XX



CHAPTER 7 GROUNDWATER PROTECTION

7.1 The BNL Groundwater Protection Management Program ...........c.ccooovvrininiienincneneeieeseains 7-1
711 PIEVEIEION ...ttt ettt b bbbt bt n et 7-1
712 IMIOMIEOTIIIZ vttt bbb bbbttt b et b ar s 7-2
7.1.3 RESTOTALION ...ttt bbbttt 7-2
7.1.4 COMMUNICATION 1.ttt bbbt 7-2

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

7.3 Groundwater MONTEOTINE ......c.eiviiieiieiieeiestiee sttt e et b e bt e bt enr e b e ennesneennes 7-3

7.4 Supplemental Monitoring of Water Supply WellS ..........ccooiiiiiiiiiiiiiece e 7-4
7.4.1 Radiological RESUILS .......ooviiiiiiiiiieieice s 7-4
7.4.2 Nonradiological RESUILS........co.eiiiiiiiiiiiiiic s 7-8

7.5 Environmental Surveillance Program ..........ccoociiiiiiiiiiiiiese s 7-8

7.6 Environmental Restoration Groundwater Monitoring Program............c.cccceoeviiiiiiiiiinincnenn, 7-9

7.7 Groundwater Treatment SYSEIMS ........ccciiiiiiiiiieiii e 7-11

References and BibliOGraphy .........cociiiiii e 7-14

CHAPTER 8: RADIOLOGICAL DOSE ASSESSMENT

8.1 Direct Radiation MONITOTIIE ......ccvviuiiririeiiisreiese ettt nnea 8-1
8.1.1 AmDbIent MONIEOTING ...vivvviiiiriieitiit ettt ettt nnea 8-2
8.1.2 Facility Area MONILOTING .....eoviiviviiireiei ettt 8-4

8.2 DI0SE MOAECIINIEZ. ...ttt 8-7
8.2.1 Dose Modeling Program ........ccoiuiiiiiiiiiiiiiiisisi i 8-8
8.2.2 Dose Calculation Methods and Pathways ..........cc.ccccvviiiiiiiiiii s 8-9

8.2.2.1 Maximally Exposed Individual ..........cccooviiiiiiiiiiiiiincnee e 8-9
8.2.2.2 Effective DOSE EQUIVAIENT .........cviiceiciie e 8-9
8.2.2.3 Dose Calculation: Fish INgeStION ........ccovvviiiiiiiiiii e 8-9
8.2.2.4 Dose Calculation: Deer Meat INZESION ....ovvveveeiveieieeiesierieseesieseesieereesieeseeseeenes 8-9

8.3 Diffuse, Fugitive, and Other DOSES......ccoviiiiirieiieiieiie et see e enee s 8-10
8.3.1 Laser Electron Stripping EXPeriment. ..........cccoueviiiiiiiiiiiniiniiisene s 8-10
8.3.2 Alternating Gradient Synchrotron Tritium Production .............ccoceoeioeiviiiieneneie e, 8-10

8.4 D0SE fTOM POINE SOUICES ....cuvieitiitiiii ittt b ettt b e e see e e bbb e b s 8-10
8.4.1 Brookhaven Linac ISOtope ProduCeT .........cccoveiiiiiiiiiiiiiiii s 8-10
8.4.2 Brookhaven Medical Research Reactor..........ccooiiiiiiiiiiiiiiciiiiccscccese e 8-11
8.4.3 Unplanned ReElaSES. ........uiiiiiiiiiiieiiiicri et 8-11

8.5 D0SE FrOM INGESTION ....viiiiiitiie ettt b e e b et e e te s be et e be st e st e be s et enseseeneens 8-11

8.6 Dose to Aquatic and Terrestrial Biota.......ccooviiiiiiiiiieiiiieee e 8-12

8.7 CUMUIALIVE DIOSE ...evveriiiiieicie et 8-12

References and BibliOgraphy..........cooiiiiiieee e 8-13

CHAPTER 9: QUALITY ASSURANCE

9.1 Quality Program EIEMENTS..........ccciiiiiiiie ettt sttt ne et et sne e 9-1
9.2 Sample Collection and Handling.........ccccerieiiiiiiiiiciiicsscse s 9-2
XXi 2005 SITE ENVIRONMENTAL REPORT

EROOEHAYTH



9.2.1 Field Sample HANAINEG. ......coiiiiiiiiiiiieie e 9-3

9.2.1.1 Custody and DOCUMENLALION ......veviiviiiiiieiieieee s 9-3

9.2.1.2 Preservation and ShIPMENL.......c.cccriiirririiniiiiieieieese s 9-3

9.2.2 Field Quality Control SAMPIES ......ccevviiririiiiiiiiecces s 9-3

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

0.3 SAMPIE ANALYSIS.c.viiviitiiiiitiieiei s 9-5

9.3.1 QUALTICATIONS ...ttt ekttt b e bt e eb e e sr e bt e e e bt e e nre e 9-5

9.4 Verification and Validation of Analytical ReSUltS..........cccuviiiiiiiiiiiiiic e 9-5

9.4.1 Checking RESUILS .....ccuviiiiiiiiiiii ittt ee s 9-6

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

9.6 Performance or Proficiency EValUations ........cccccciiveiirieiiiienieiese s eee e 9-6

9.6.1 Summary Of TeSt RESUILS ......cciiiiiiiiiiie s 9-7

9.6.2.1 Radiological ASSESSIMEILS ......ccvirviriirrireietireieeei ettt 9-7

9.6.2.2 Nonradiological ASSESSIMENLS .........ecvirreriiriiiiieieieise st 9-7

0.7 AUAILS ottt 9-7

0.8 COMCIUSION. ...ttt et b bbb bbb bbb e e e e es 9-9

References and BibliOgraphiy ..o 9-9

APPENAIX Az GIOSSAIY ....veviveriiteiiiteeete ettt ettt ettt et e et e e eb et eb et e ket ebe e abeneebe et e tesb et e et e s e ebe e ebe e ebe e A-1

ACronyms and ADDIEVIALIONS .......c.ccviiiiicse et r e e A-1

TECHNICAL TEIMNS ... A-4

Appendix B: Understanding RAJIAION ............ccooviiiiiiiici e B-1

Appendix C: Units of Measure and Half-Life PEriods ... C-1

Appendix D: Federal, State, and Local Laws and Regulations Pertinent to BNL ..........ccccccoviiiiinininnnn, D-1
2005 SITE ENVIRONMENTAL REPORT XXii



List of Figures

Figure I-1. Major Scientific Facilities at BNL 1-6
Figure 1-2. Major Support and Service Facilities at BNL. 1-8
Figure 1-3. BNL Groundwater Flow Map. 1-9
Figure 1-4. BNL 2005 Wind Rose. I-10

Figure 1-5. BNL 2005 Monthly Precipitation versus 57-Year Monthly Average. I-11
Figure 1-6. BNL Annual Precipitation Trend (57 Years). I-11

Figure 1-7. BNL 2005 Monthly Mean Temperature versus 57-Year Monthly Average. 1-12
Figure 1-8. BNL Annual Mean Temperature Trend (57 Years). 1-12
Figure 2-1a. Hazardous Waste Generation from Routine Operations, 1994 — 2005. 2-8
Figure 2-1b Mixed Waste Generation from Routine Operations, 1994 —2005. 2-8
Figure 2-1c. Radioactive Waste Generation from Routine Operations 1994 — 2005. 2-8
Figure 2-1d. Hazardous Waste Generation from ER and Nonroutine Operations, 1997 — 2005..........cccccoveneenencrrnennee 2-9
Figure 2-le. Mixed Waste Generation from ER and Nonroutine Operations, 1997 — 2005. 2-9
Figure 2-1f. Radioactive Waste Generation from ER and Nonroutine Operations, 1997 — 2005.........ccccoveneceercrrneunee 2-9
Figure 2-2. BNL Water Consumption Trend. 2-17
Figure 2-3. BNL Building Energy Performance, 1985 — 2010. 2-18
Figure 3-1. Maximum Concentrations of Copper Discharged from the BNL Sewage Treatment Plant,

2001-2005. 3-13
Figure 3-2. Maximum Concentrations of Iron Discharged from the BNL Sewage Treatment Plant,

2001-2005. 3-13
Figure 3-3. Maximum Concentrations of Lead Discharged from the BNL Sewage Treatment Plant,

2001-2005. 3-13
Figure 3-4. Maximum Concentrations of Mercury Discharged from the BNL Sewage Treatment Plant,

2001-2005. 3-14
Figure 3-5. Maximum Concentrations of Nickel Discharged from the BNL Sewage Treatment Plant,

2001-2005. 3-14
Figure 3-6. Maximum Concentrations of Silver Discharged from the BNL Sewage Treatment Plant,

2001-2005. 3-14
Figure 3-7. Maximum Concentrations of Zinc Discharged from the BNL Sewage Treatment Plant,

2001-2005. 3-15
Figure 4-1.  Air Emission Release Points Subject to Monitoring 4-2
Figure 4-2. High Flux Beam Reactor Tritium Emissions, Ten-Year Trend (1996-2005). 4-3
Figure 4-3.  BNL On-Site Ambient Air Monitoring Stations. 4-6
Figure 4-4. Airborne Gross Beta Concentration Trend Recorded at Station P7. 4-8
Figure 5-1. Schematic of BNL's Sewage Treatment Plant (STP). 5-2
Figure 5-2. Tritium Concentrations in Effluent from the BNL Sewage Treatment Plant (2005). .....cccccoeecuvevnenenneneee 5-5
Figure 5-3. Sewage Treatment Plant/Peconic River Annual Average Tritium Concentrations (1991-2005).............. 5-6
Figure 5-4. Tritum Released to the Peconic River, 15-Year Trend (1991-2005). 5-6
Figure 5-5.  Cesium-137 in the BNL Sewage Treatment Plant Influent and Effluent (1991-2005).........cccccooevurvurvuunnccn. 5-6
Figure 5-6. BNL Recharge Basin/Outfall Locations. 5-10
Figure 5-7.  Schematic of Potable Water Use and Flow at BNL 5-11
Figure 5-8. Sampling Stations for Surface Water, Fish, and Shellfish. 5-18
Figure 6-1. Population Density of Deer—Summer 2005 6-2
Figure 6-2. Deer Sample Locations, 2001—2005. 6-7

Xxiii 2005 SITE ENVIRONMENTAL REPORT

EROOEHAYTH



EROOEHARTH

Figure 6-3.
Figure 6-4.

Figure 6-5.

Figure 7-1.

Figure 7-2.

Figure 7-3.
Figure 7-4.
Figure 7-5.
Figure 8-I.
Figure 8-2.

Figure 9-1.

Figure 9-2.
Figure 9-3.

Comparison of Cs-137 Average Concentrations in Deer, 2005

Five-Year Cs-137 Concentration Trends in Deer Meat at BNL and Within | Mile of BNL,
2001 to 2005.

Methylmercury Sample Locations.

Groundwater Protection Performance, 1998 — 2005.

6-14

6-14
6-24
7-3

Groundwater Flow and Water Table Elevation (December 2005) with Supply and
Remediation Wells Shown.

7-5

Extent of VOC Plumes.

7-6

Extent of Radionuclide Plumes.

Locations of BNL Groundwater Remediation Systems.

.71-7
7-12

On-Site TLD Locations.

8-2

Off-Site TLD Locations.

8-3

Flow of Environmental Monitoring QA/QC Program Elements

9-2

Summary of Scores in the Radiological Proficiency Evaluation Programs.

9-8

9-8

Summary of Scores in the Nonradiological Proficiency Evaluation Programs.

2005 SITE ENVIRONMENTAL REPORT XXIV



Table 2-1.

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

Table 3-6.

Table 3-7.

Table 3-8.

Table 3-9.
Table 4-1.

Table 4-2.
Table 4-3.
Table 4-4.

Table 4-5.

Table 5-1.

Table 5-2.
Table 5-3.

Table 5-4.
Table 5-5.

Table 5-6.

Table 5-7.

Table 5-8.

Table 5-9.
Table 6-1.

Table 6-2.

Table 6-3.
Table 6-4.
Table 6-5.
Table 6-6.

Table 6-7.

Table 6-8.

List of Tables

Elements of the Environmental Management System (EMS): Implementation
of ISO 14001 at BNL

2-3

BNL Pollution Prevention, Waste Reduction, and Recycling Projects.

2-11

BNL Recycling Program Summary.

Summary of BNL 2005 Environmental Restoration Activities

Summary of BNL 2005 Sampling Program Sorted by Media.

Federal, State, and Local Environmental Statutes and Regulations Applicable to BNL. ......cccccocvcuriuncnane

BNL Environmental Permits.

Analytical Results for Wastewater Discharges to Sewage Treatment Plant Outfall 001. ...........cccccceue...
Analytical Results for Wastewater Discharges to Outfalls 002—-008 and 010

Potable Water Wells and Potable Distribution System: Analytical Results
(Maximum Concentration, Minimum pH Value).

Potable Water Wells: Analytical Results for Principal Organic Compounds, Synthetic
Organic Chemicals, Pesticides, and Micro-Extractables.

Summary of Chemical and Oil Spill Reports.

Summary of Other Environmental Occurrence Reports.
Existing Agreements and Enforcement Actions Issued to BNL, with Status.

Airborne Radionuclide Releases from Monitored Facilities

2-16
2-20
2-24
.32

3-11

3-16

3-18

3-20
3-24
3-26
3-32

4-3

Gross Activity in Facility Air Particulate Filters.

4.7

Gross Activity Detected in Ambient Air Monitoring Particulate Filters.

Ambient Airborne Tritium Measurements in 2005

4.7
4-8

4-9

Central Steam Facility Fuel Use and Emissions (1996 —2005).
Tritium and Gross Activity in Water at the BNL Sewage Treatment Plant.

5-4

Gamma-Emitting Radionuclides and Sr-90 in Water at the BNL Sewage Treatment Plant...........ccc.......
BNL Sewage Treatment Plant (STP) Water Quality and Metals Analytical Results.

.57

5-9

Radiological Analysis of Samples from On-Site Recharge Basins at BNL.
Water Quality Data for BNL On-Site Recharge Basin Samples.

Metals Analysis of Water Samples from BNL On-Site Recharge Basins.

Radiological Results for Surface Water Samples Collected along the Peconic
and Carmans Rivers.

Water Quality Data for Surface Water Samples Collected along the Peconic
and Carmans Rivers.

Metals Analysis in Surface Water Samples Collected along the Peconic and Carmans Rivers................
New York State Threatened, Endangered, Exploitably Vulnerable, and Species of
Special Concern at BNL

5-12
5-13

5-14

5-19

5-20
5-21

6-3

Radiological Analyses of Deer Tissue (Flesh, Liver, Bone).

Radiological Analyses of Small Mammals (Squirrels).

Radiological Analyses of Fish from the Peconic River System and Carmans River, Lower Lake.............
Metals Analyses of Fish from the Peconic River System and Carmans River, Lower Lake. ..........ccccccc..c.

Pesticide and PCB Analyses of Fish from the Peconic River System and Carmans River,
Lower Lake.

Radiological Analyses of Aquatic Vegetation and Sediment from the Peconic River System
and Carmans River, Lower Lake.

Metals Analyses of Aquatic Vegetation and Sediment from the Peconic River System
and Carmans River, Lower Lake Control Location.

XXV 2005 SITE ENVIRONMENTAL REPORT

6-11
6-15
6-17
6-18

6-19

6-20

6-21



Table 6-9. Pesticide and PCB Analyses of Aquatic Vegetation, Water, and Sediment from the

Peconic River System and Carmans River, Lower Lake. 6-22
Table 6-10. Analysis Results of Peconic River Water Samples for Mercury, Methylmercury, and

Total Suspended Solids (TSS) 6-23
Table 7-1.  Summary of BNL Groundwater Monitoring Program, 2005. 7-2
Table 7-2.  Potable Well Radiological Analytical Results. 7-8
Table 7-3.  Potable Water Supply Wells Water Quality Data 7-9
Table 7-4. Total Metals Concentration Data for Potable Water Supply Well Samples. 7-10
Table 7-5 BNL Groundwater Remediation Systems Treatment Summary for 1997 through 2005..........cccccecovueueenne 7-13
Table 8-1.  On-Site Direct Radiation Measurements 8-4
Table 8-2. Off-Site Direct Radiation Measurements. 8-6
Table 8-3. Facility Area Monitoring 8-7
Table 8-4. MEI Effective Dose Equivalent From Facilities or Routine Processes. 8-8
Table 8-5. BNL Site Dose Summary for 2005. 8-12

mmpoEMARTE 2005 SITE ENVIRONMENTAL REPORT XXVi





