Table of Contents

ACKNOWLEDGMENTS ..ottt e e e e e e e e e e e e e e e e e e abban s ii
PREFACE ...ttt — e a e e e e e e e %
EXECUTIVE SUMMARY ..ottt e e ettt e e e e e e e vii
HELPFUL INFORMATION ...t e e e e XV
ACRONYMS . .o oo e e oo e et e ettt et e e e e e e e e e e e e et e e e e e et n b s Xix
L L 0 PP XXV
1. INTRODUGCTION ... e e e e e e e e e e e e e e e s b ab s 1.1
1.1 Idaho National Laboratory Site Primary Program Missions and Facilities.............. 11
1.1.1 Idaho National Laboratory..............uuuuueuioiiaieeeeeeeeeeeeeeiiiess e e e eeeeeees 1.2
1.1.2 1daho Cleanup PrOJECT........ccooiiiiiiiiiiieee et e e e e e eeeeeees 1.2
1.1.3 Advanced Mixed Waste Treatment Project ............coovvviiiiiviiiiiiinneeeeeeeeeeeeee 1.2
1.1.4 Primary Idaho National Laboratory Site Facilities ...............cceeiiiiiinneeiennnnn. 1.3
1.2 Physical Setting of the Idaho National Laboratory Site............ccooovvvviiiiiiiiiiiiinneennn. 1.7
1.3 HiStOry Of the INL SIE ....eeuiieiiiiieie et 1.8
R T [ o] F= L [ ] o = ox SRS SRR 1.9
2. ENVIRONMENTAL COMPLIANCE SUMMARY ....uuiiiiiiiiiieeieeieeeeeiiiie e 2.2
2.1 Air Quality and Radiation Prote@Ction ..........ccooovieiiiiiiiiiiiiiiiiicie e 2.2
PN N R O 1= L o I N | Y o TR 2.2
2.1.2 DOE Order 5400.5, Radiation Protection the Public and the Environment.. 2.3
2.2 Environmental Remediation and Protection..............ooueiiiiiiiiiiiinnieee e 2.4
2.2.1 Comprehensive Environmental Response, Compensation, and Liability

o1 TP 2.4
2.2.2 DOE Order 450.1A, Environmental Protection Program.............cccceevvvvvnnnee. 2.5
2.2.3 Emergency Planning and Community Right-to-Know Act............cccceevvnnnee. 2.5
2.2.4 National Environmental POlICY ACE ........ooo oo 2.6
2.2.5 Endangered SPECIES ACL.......uuuuiiiiiieiee et 2.8
2.2.6 Executive Order 11988 — Floodplain Management............cccoeeeeeeeeveeeiinnnnnnns 2.8
2.2.7 Executive Order 11990 — Protection of Wetlands ............cccoeeeeiiiiiiiiiiiiiinnnnns 2.9

2.2.8 Executive Order 13423 — Strengthening Federal Environmental, Energy,
and Transportation ManagemMeNt ..........ooeeiiiiiiiiiiiiiiiiieee e 2.9
2.3 WaSte ManNAgEMENT .. ...ttt e et e e e e e et e e e e eeaa e e e eeennanns 2.11
2.3.1 Resource Conservation and ReCOVEry ACt ..........oouuuuueiiiiiiiiienieeeeeeeeeeeeeiinns 2.11
2.3.2 Federal Facility ComplianCe ACt.......ccoooeiieiiiiiiiiiiieiiee e 2.11
2.3.3 Toxic Substances COoNtrol ACE ........oiiiiii i 2.12

2.3.4 DOE Order 435.1, Radioactive Waste Management...............ccoevvvvevvnnnnnns 2.12



XXViii

INL Site Environmental Report

2.3.5 1995 Settlement AQre€mMENT ..........vuiiiiiiiiiiie e 2.12
2.4 Water Quality and ProteCtiON ...........cooiviiiiii i 2.12
2.4.1 Clean Water ACL ... ... e e e e e e 2.12
2.4.2 Safe Drinking Water ACL........coooiiiiiiie e 2.13
2.4.3 State of Idaho Wastewater Reuse PermitS..........cccoooovvviiiiiieiiiiiine e, 2.14
2.5 Cultural and Historic Resources Protection ............cocovuviiiieiiiiiiiii e, 2.14
2.5.1 National Historic Preservation ACt.............oeiiiiiiiiiiiiieeceeee e 2.14
2.5.2 Native American Graves Protection and Repatriation ACt............cccceeeeeene 2.17
2.6 Summary of Environmental PermitS...........ccooiiiiiiiiiiiiiiiii e 2.17
ENVIRONMENTAL PROGRAM INFORMATION ....cooiiiiiiiiiiiiiiiiie ettt 3.2
3.1 Environmental MoNitoring ProgramsS..........ccceiiiieeeeeeieeeeeeiiiiiees s s e e e e e e e e aeeeeeenaannnnnns 3.2
3.1.1 Sitewide Monitoring COMMILIEES.........ccceviiiiieeeiiiicer e 3.4
3.2 Environmental RESIOratiON...........coovieiiiiiiiiiiiiii e e e e e e e e e e e e e aaeeananes 3.4
3.2.1 Waste Area Group 1 — Test Area North............ooovvviiiiiii e, 3.10
3.2.2 Waste Area Group 2 — Advanced Test Reactor Complex ..........ccceevvvvvnnnns 3.10
3.2.3 Waste Area Group 3 — Idaho Nuclear Technology and Engineering
(O] 0] PP 3.10
3.2.4 Waste Area Group 4 — Central FacilitieS Area ...........ccceeeeeiieeeeeeeeeeeeeiennnnnns 3.12
3.2.5 Waste Area Group 5 — Critical Infrastructure Test Range/Auxiliary
REACTON ATB@L.....ui ittt e e ee 3.12

3.2.6 Waste Area Group 6/10 — Experimental Breeder Reactor I/Boiling Water
Reactor Experiment, Miscellaneous Sites, Eastern Snake River Plain

e 181 TP 3.12

3.2.7 Waste Area Group 7 — Radioactive Waste Management Complex ........... 3.12
3.2.8 Waste Area Group 8 — Naval Reactors Facility...........cccceeevieeiieeeeeiiiiiennnnnn, 3.13
3.2.9 Waste Area Group 9 — Materials and Fuels CompleX...........ccccoevvvvvivinnnnnns 3.14

3.3 Waste Management and DISPOSIION ..........ciiiiiiiieeeeiiiiiiicciiiciss s e e e e e e e eeeeeeannns 3.14
3.3.1 Federal Facility ComplianCe ACt ......ccccoeieeeiiiiieeeeeee e 3.14
3.3.2 Advanced Mixed Waste Treatment Project ..............uvveeiiiiiieeeeeeeeeeeeeeninnnns 3.14
3.3.3 High-Level Waste and Facilities DiSPOSItION .............ceeieiiiieeeeeeiiieeeeiiiiiiinnns 3.15
3.3.4 Low-Level and Mixed Radioactive WasSte ............ccccuvvviiiiiiiiiiiiiiiiiieeeeeeeeen 3.16

3.4 Environmental Management SYSIEM .........cciiiiii i i e e e e e e e eeeeeaenns 3.16
3.4.1 Pollution Prevention and Sustainability .................oouviiiiiiiiiiniee e, 3.17

3.5 Other Major Environmental Issues and ACHIVItIES..............cuvvvviiiiiiiiiee e, 3.20
3.5.1 Deactivation, Decontamination, and Decommissioning Activities.............. 3.20

3.5.2 Spent NUCIEAr FUEI ........ooeeeeeecie s e e e e 3.21



Table of Contents xxix

3.5.3 Environmental Oversight and Monitoring Agreement ...............ccocvvvvvevinnns 3.24
3.5.4 Citizens AdVISOry BOArd ...........cccceiiiiiiiiieiiiiiieeeiiis s e e e 3.24
4. ENVIRONMENTAL MONITORING PROGRAMS (AIR) ..covveeeieeiiiiiiiieee e e e ee e 4.2
4.1 Purpose and Organization of Air Monitoring Programs..............coooveeeciiivviiiinneeee. 4.2
4.2 AT SAMIPIING ittt e 4.4
4.2.1 AIrborne EffUENTS........oeiiiieiee e e 4.5
A AN 0 ] 01 1=T o1 N | 4.6
4.2.3 AtMOSPNEIC MOISTUIE ......uuiiiiiiiiiiiiieie et 4.23
4.2.4 PreCipitalion ......ooooiiiiiiiiiit et 4.24
4.2.5 Suspended PArtiCUIAES ...........uueiiiiiiiiiiiiiiieeee s 4.25
4.2.6 IMPROVE SAMPIEIS ...ttt 4.25
4.3 Waste Management Surveillance MONItONNG..........oovvvveviiieiiiiiiieee e eeeeeeeeeeeeenennens 4.25
4.3.1 GrOSS ACHIVITY ...oeeieiiiiiii ittt 4.25
4.3.2 Specific RAJIONUCHIES .........uuiiiiiiiiiiiiiieieee s 4.26
5. COMPLIANCE MONITORING FOR LIQUID EFFLUENTS, GROUNDWATER, AND
SURFACE WATER ...ttt et e e e e e e e e e e e e e e e e e s e s s nnneeeeeees 5.2
5.1 Summary of MONItOring Programs ...........uueoiiioiae ettt e e e e e e e e eeeeeeanenes 5.2
5.2 Liquid Effluent and Related Groundwater Compliance Monitoring ........................ 54
5.2.1 Research and Education CamPuS ..........ccoeeiiiiiiiiiiiiiiiiiiiaeee e e e e e e eeeeeeeeenneees 55
5.2.2 Central Facilities Area Sewage Treatment FacCility...........ccccceeeeeeiiiiiiiiniiinns 5.6
5.2.3 Advanced Test Reactor Complex Cold Waste Pond.............ccceeeeeiiiiiiininnnns 5.7
5.2.4 ldaho Nuclear Technology and Engineering Center New Percolation

Ponds and the Sewage Treatment Plant..............ccoooiviiiiiiiiiiiiii e, 5.8

5.2.5 Test Area North/Technical Support Facility Sewage Treatment Facility
and DIiSPOSal PON.........uuuiiiiiii e 5.13
5.3 Liquid Effluent Surveillance MONITOING .......uueeuiiiiieeeee e 5.15
5.3.1 Advanced Test Reactor COMPIEX......cooeeeiiiiiiiiiiiiiiiiiiii e 5.15
5.2.2 Central FACIItIES AFa ......ccuuuiuiuiiiiiiei ettt e e e e e e eeeeeeenannes 5.16
5.2.3 ldaho Nuclear Technology and Engineering Center ............cccceeeevvvevvennnnns 5.16
5.2.4 Materials and FUelS COMPIEX .....uuuiiiiiiieiiiiiiiiiieeeie e 5.16
5.4 Drinking Water MONITOING . ....cooeeeiiiieeeeieeiiiie e e e e e e e e e eeeens 5.16
5.4.1 INL Site Drinking Water Monitoring ReSUltS..............eiiiiiiiiiiiiiiiiiieceiiiiiies 5.17
5.4.2 Central FACIItIES AFa ......ccuuuuuiuiiiiiiei et e e e e e e eeeeeeeeennees 5.17
5.4.3 ldaho Nuclear Technology and Engineering Center ............ccceeevvvvivveninnns 5.19
5.4.4 Materials and Fuels Complex and Advanced Test Reactor Complex........ 5.19

5.4.5 Radioactive Waste Management COmMPIeX............uuuveuiiiiiiiniieeiiiieiiiiiiiiinnns 5.19



xxx INL Site Environmental Report

5.4.6 Test Area North/Technical Support Facility .............uvvviiiiiiiiiieeeeiieeeeeeeiiiinns 5.19

5.5 Waste Management Surveillance Surface Water Sampling............ccccceevvvvvvvennnns 5.20

6. ENVIRONMENTAL MONITORING PROGRAM—EASTERN SNAKE RIVER PLAIN

AQUIFER . ...ttt e e e e e e e e e e e e e e e e e s et eraaaaeaaaaaaeas 6.2
6.1 Summary of MONItOrING PrOgrams ...........uuuuiiiiiiiiiiiiiiiieeeeeeeee e e e e 6.3
6.2 Hydrogeology of the Idaho National Laboratory Sit€ ............ccceeeeivieeeeeiiiiiiiiiiiiiiinnns 6.3
6.3 Hydrogeologic Data Management..............uuuuuiiiiiiiiiiiiiiieeeeeee e e 6.5
6.4 Aquifer Studies of the Idaho National Laboratory Site and the Eastern Snake
RIVET PLAIN AQUITET ...ttt ettt e e e e e e 6.6
6.5 U.S. Geological Survey Radiological Groundwater Monitoring at the Idaho
National Laboratory SIte .........oeeiiiiiiiiiei e 6.8
L 700 R 11111 o o T 6.9
6.5.2 SIrONtIUM=-00... ..o e e e e e e e 6.11
6.5.3 Summary of other USGS Radiological Groundwater Monitoring ............... 6.13
6.6 U.S. Geological Survey Nonradiological Groundwater Monitoring at the Idaho
National Laboratory SIte.........ovi it 6.14
6.7 CERCLA Groundwater Monitoring During 2008 ............couuuiiiiiiiiiiieeeeeeeeeeeeeeeeeennns 6.14
6.7.1 Summary of Waste Area Group 1 Groundwater Monitoring Results.......... 6.15
6.7.2 Summary of Waste Area Group 2 Groundwater Monitoring Results.......... 6.20
6.7.3 Summary of Waste Area Group 3 Groundwater Monitoring Results.......... 6.23
6.7.4 Summary of Waste Area Group 4 Groundwater Monitoring Results.......... 6.24
6.7.5 Summary of Waste Area Group 5 Groundwater Monitoring Results.......... 6.27
6.7.6 Summary of Waste Area Group 7 Groundwater Monitoring Results.......... 6.27
6.7.7 Summary of Waste Area Group 9 Groundwater Monitoring Results.......... 6.30
6.7.8 Summary of Waste Area Group 10 Groundwater Monitoring Results........ 6.30
7. ENVIRONMENTAL MONITORING PROGRAMS - AGRICULTURAL PRODUCTS,
WILD LIFE, SOIL, AND DIRECT RADIATION .....ccoiiiiiiiiiiiiiiiiieeeeee e e e e 7.2
7.1 Agricultural Products and Biota Sampling..........ccooooiiiiiiiiiiiiiiii e 7.2
45 T R Y ORI 7.2
T.0.2 LEUUCE ...ttt e ettt e e e e e et e e e e e e e e e e e ennanas 7-3
T.01.3 WHREAL.....ci i ittt e e e e e e e e e ettt et e e e e e e e as 7.4
0 O o r= 1 (0] TP PUPPPTPTT 7.4
7.1.5 Large Game ANIMAIS .....cooouiiiiiiiiiie e 7.7

T.1.6 WALEITOWI ..o e e e 7.7



Table of Contents xxxi

2 Yo 1| IS Y= 1 4 o] 11 o TSP PPPSRRSR 7.9
7.2.1 Wastewater Reuse Permit Soil Sampling at CFA.........ccoooiiiiiiiiiiiiiiieeeeiis 7.10
RS T B I (=To f =T [ F= 14 [ o PR 7.14
7.4 Waste Management Surveillance Sampling ...........ccooovviiiiiiiiiiiiiieee e, 7.18
7.4.1 Vegetation SamPliNg .......ccovuiiiiiiiiiiiiie e e e e e e 7.18
7.4.2 SOIl SAMPIING ... e e e e e 7.18
7.4.3 DIreCt RAIAtION. ...ttt e e e e e e e as 7.19
8. DOSE TO THE PUBLIC AND BIOTA ..ottt ettt a e aaa e e e e e 8.1
8.1 General INFOrMEALION .....oiee et e s e e e e e e e e e e e eeeeeeennees 8.2
8.2 Maximum INAIVIAUAI DOSE .........ccoeeeieiiiiiiiieee et e e e e e e e e e e eeeeeneeees 8.3
8.3 Eighty Kilometer (50 Mile) Population DOSE...........cccviiiiiiiiiiiiiiiiiieeeee 8.3
8.4 Individual Dose—Game Ingestion Pathway .............ccccoeeeiiiiiiiiiiiiiiiiiiiiieeeee 8.8
S R VY= 1T o (0 .Y 8.8
8.4.2 Big GameE ANIMAIS ......uuiiiiiiiiiiii it e e 8.9
8.5 BiOta DOSE ASSESSIMENT .....cciiiiiiiiiieeiiiiiitie e e e e e e e e e e e et e eeeeeaeatae s e e e e e eeeeeeeeeeeeennnnnnes 8.10
LS TR 700 A 1 11 o o [ 1o 1o o RS PTUUPSRTR 8.10
8.5.2 AQUALIC EVAIUALION .....uuiiiiiiiiiiiiiiiiiee e 8.11
8.5.3 Terrestrial EVAlUAtION ...........uuuiiiiiiiiiiee e e e e e e e eeeeaeneees 8.11
9. ECOLOGICAL RESEARCH AT THE IDAHO NATIONAL ENVIRONMENTAL

RESEARCH PARK . ...ttt e e e e e e e e e e e e s e sttt e e e e e aaaaeaaaaeeens 9.2

9.1 Determining Greater Sage-grouse Abundance and Patterns on Landscape use
on the Idaho National Laboratory Site............coovvuiiiiiiiiiiiiieece e, 9.4
Investigators and AffilIatiONS .........ccooviiiiii s 9.4
FUNAING SOUMCES ...t e e e e e anaaaas 9.4
BaCKgrOUNGd ... ..o e 9.4
(@] o] [T 1) V7= 9.5
Accomplishments through 2008..............uiiiiiiii e 9.5
RESUIES e 9.6
Plans for CONLINUALION...........uuuuiiiiee e 9.8
Publications, Theses, and REPOItS .........ooeiiiiiiiiiii i 9.9
9.2 Development and Evaluation of a Monitoring Program for Pygmy Rabbits.......... 9.11
Investigators and AffillatioNS .........cccoiiiiiii i 9.11
FUNAING SOUMCES ...ttt e e e e e e e aanes 9.11

BaCKgrOUNG......cooiii e e 9.12



xxxii INL Site Environmental Report

(@] o] [=Tox 1A V7= USSP 9.12
Accomplishments through 2008..............oiiiiiiiii e 9.12
Plans for CONLINUALION...........uuuuiiiae e 9.14
Publications, Reports, and TheSeS .........cooiiiiiiiiii i 9.14
9.3 Minimizing Risk of Cheatgrass Invasion and Dominance at the Idaho National
1= 0] 2> (0 Y 2P PPRUSPPPPIN 9.15
Investigators and AffiliatioNS ........cccooiiiii i 9.15
FUNAING SOUICES ... .o e e e e e e e e s 9.15
= 7 Ted (o [ £ 10 1 T PSS 9.15
(@ 0T T=Tod 1)Y= 1P 9.15
Accomplishments through 2008...........ccccooiiiiiiiiiiiice e, 9.16
RESUILS ...ttt ettt e e e e e e e e e e e e e e e e e 9.17
Plans for CONtINUALION............ooiiiiiiiii e 9.18
Publications, Reports, and ThESES ........cccoiiiiviiiiiiiiciice e 9.18

9.4 Plant Community Classification and Mapping at the Idaho National Laboratory .9.18

Investigators and AffiliatioNS ........ccoooiiii i 9.18
FUNAING SOUICE.... .ot e e e e e 9.18
2 7 Tod (o [ {010 T PSS 9.18
(@ o1 T=Tox 1)Y= 1P 9.19
Accomplishments through 2008...........ccccooiiiiiiiiiiii e, 9.19
RESUILS ...ttt et e e e e e e e e e e e e e e e e s ne e 9.22
Plans for CONtINUALION............ooiiiiiiiie e 9.23
Publications, Reports, and ThESES ........cccciviiiiiiiiiiiiice e 9.23
9.5 Landscape Genetics of Great Basin Rattlesnakes, Crotalus oreganos lutosus,
on the Upper Snake RIVEr PIaiN ...........ccoooiiiiiiiiiieciics e 9.23
Investigators and AffiliatioNS ........ccoooiiii i 9.23
FUNAING SOUICES ... .ot e e e e e e e e e s 9.24
BaACKGIOUNG..... oo e e e e e 9.24
(@] o= ox 1)Y= 1P 9.24
Accomplishments through 2008...........ccccooiiiiiiiiiii e, 9.25
RESUILS ...ttt et e e e e e e e e e e e e e e e e s e 9.25
Plans for CONtINUALION............ooiiiiiiiiii e 9.25
Publications, Reports, and ThESES ........cccoiiiiiiiiiiiiiiee e 9.25
9.6 Historical Fire Regimes of Wyoming and Basin Big Sagebrush Steppe on the
SNAKE RIVET PlaiN. ...ttt e e e e e e e e e e as 9.29
Investigators and AffilIAtIONS .........cccuuuuiiiiiiiii e 9.29
FUNAING SOUICES ..ottt 9.29
BACKGIOUNG ...t 9.29
(@] 0] [T 1YL PP PPPPPUPPPPPPR 9.29

Accomplishments through 2008.............eeeiiiiiiiiiiii e 9.30



Table of Contents xxxiii

RESUIES e e 9.30
Plans for CONLINUALTION. .........uueiie e 9.32
Publications, Theses, and REPOITS .........cooiiiiiiiiiiiiiiiiie e 9.32
TRESIS <. a e e e e e e eaaaane 9.32
PrESENTALIONS ... .o 9.35
9.7 Dynamics of Post-wildfire Wind Erosion of Soil in Semiarid Rangelands in
[AANO e e 9.36
Investigators and AffillatioNS ..........oooe i 9.36
FUNAING SOUICES ... .t e e e e e e e et e e e aeeane 9.36
BaCKgrOUNd........eeeiii e 9.36
(O] o] {1 11V TR 9.36
Accomplishments through 2008.............coiiiiiiiiii e 9.37
RESUIES e e 9.37
Plans for CONLINUALTION. .........uueeiii e 9.37
Publications, Reports, and ThESES ... 9.39
9.8 Spatial and Temporal Variability in Soil, Vegetation, and Aerodynamic
Properties in Wind-eroded, Post-fire Sagebrush Steppe........ccccoveeiiiiiiiiiiiiieennnnn, 9.40
Investigators and AffillatioNS ..........cooiiiiiiiii 9.40
FUNAING SOUICES ... .t e e e e e e e e e e e e e eane 9.40
BaCKgrOUNd........eeiiii e 9.40
(O] o] [T 11V TR 9.40
Accomplishments through 2008.............coiiiiiiiii e 9.41
RESUIES e 9.41
Plans for CONLINUALTION..........uuueiii e 9.41
Publications, Theses, and REPOItS ........coooiiiiiiiiii i 9.41
9.9 Developing a Habitat Selection Model to Predict the Distribution and
Abundance of the Sagebrush Defoliator Moth (Aroga websteri Clarke).............. 9.42
Investigators and AffillatioNS ..........coiioiiiiii 9.42
FUNAING SOUICES ... . ittt e e e e e e e e e e aeeanes 9.42
BaCKgrOUNd.......ouii e 9.42
(@] o] [T 11V TR 9.42
Accomplishments through 2008.............coiiiiiiiii e 9.42
RESUIES e 9.43
Plans for CONLINUALTION. .........uuuiiie e 9.44
Publications, Theses, and REPOItS ........cooiiiiiiiiiiii i 9.44
9.10 Long-term Vegetation TraNSECLS ......ccccuuuiiieiiiiiiie e e e e 9.44
Investigators and AffillatioNS ..........oooe i 9.44
FUNAING SOUICES ...t e e e e e e e e e e e e eane 9.44

BaCKgrOUNd.......ouiii e 9.44



xxxiv INL Site Environmental Report

(@] ][0 1)L PP PPPUPPPPPPPPPRN 9.46
Accomplishments through 2008............cooviiiiiiiiiiiii e 9.47
RESUIES et e e e 9.47
Plans for CONTINUATION. ........cooiiiiiii et e e e 9.48
9.11 The Protective Cap/Biobarrier EXPeriment ...........ccccviiiiiiiiiiiiiiiie 9.49
Investigators and AffilIAtIONS ..........cccuuiiiiiiiiiii 9.49
FUNOING SOUICES ...ttt e e 9.49
BaACKGIOUNG .....euiiiiiiiiiiiiiieie ettt e e e e 9.49
(@] ][ o3 1)L PP PPPUPPPPPPPPPN 9.50
Accomplishments through 2008............cooiiiiiiiiiiiiii e 9.50
RESUIES et 9.51
Publication, Reports, and TNESES ........ccoivviiiiiiicee e 9.56
Plans for CONTINUATION. ........oooiiiiiiiee e 9.57
9.12 The Influence of Precipitation, Vegetation, and Soil Properties on the

Ecohydrology of the Eastern Snake River Plain .............ccccooiiiiiiiiiiiiiiieen 9.57
Investigators and AffilIAtIONS ..........cccuviiiiiiiiii 9.57
FUNGING SOUICES ....coiiiiiiiiiieeee ettt e e 9.57
BACKGIOUNG .....uuviiiiiiiiiiiieeee ettt e e e e 9.57
(@] ][0 1)L PP PPPUPPPPPPPPP N 9.58
Accomplishments through 2008............cooviiiiiiiiiiiii e 9.58
RESUIES et e e 9.58
Plans for CONTINUATION. ........cooiiiiiiiie e 9.58

9.13 Common Raven, Corvus corax, Abundance in Relation to Anthropogenic
Resources and Potential Impact to Greater Sage-grouse (Centrocercus
urophasianus) Occuring on the Idaho National Laboratory Site, a Preliminary

ANBIYSIS ..ttt e et e e e e e e aaa s 9.58
Investigators and AffilIAtIONS ..........ccceuiiiiiiiiii 9.58
FUNOING SOUICES .....eiiiiiiiiiiiee ettt e e 9.59
BaACKGIOUNG .....cuiiiiiiiiiiiiiieee ettt e e e e 9.59
(@] ][0 1)L PP PUPPPPPPPPPN 9.60
Accomplishments through 2008............couiiiiiiiiiiiiii e 9.60
RESUIES e e e 9.60
Plans for CONTINUATION. ........cooiiiiiiiie e 9.62
LItErature CIEA ........eeeiiiiiiiieee et e e 9.63

10. QUALITY ASSURANCE .....ootiiiiiiiiiieee ettt e e e e e e e 10.1
10.1 Laboratory IntercompariSon Programs...........cceeeeeaaaaiiiiiiiiiiiiiiiieeeee e 10.2
10.1.1 Mixed Analyte Performance Evaluation Program ............ccccccciniinniiinnns 10.3

10.1.2 2008 Mixed Analyte Performance Evaluation Program Results .............. 10.3

10.1.3 National Institute of Standards and Technology..........cccccccceeiiiiiiiiiiiinnns 10.3

10.1.4 DOSIMELIY ...ttt ettt et e e e e e e e e e e e e e e e e e e e 10.3



Table of Contents xxxv

10.1.5 Other PrOgrams. .....cccoooiiiiiiiiieiiiiiieea e ee et s e e e e e e e e e e eeeeeennees 10.3
10.2 Data Precision and VerifiCation ............ooeuuuuiuiiiiiiiieeeeeeeeeeeeeeii e 10.6
10.2.1 Duplicate Sampling within Organizations..............ccceeuiiiiiiiiiiiinineeeeeeeeeeee, 10.6
10.2.2 Duplicate Sampling between Organizations ..............oeuvuvvviiiiiiineneeeeeeeeenn. 10.7
10.3 Program QUAIILY ASSUIAINCE.......ceeeieeieiieiieeiiiitiiieaa s e e e e e e e e eeeeeaeaa e e e e e e e e e 10.7
10.3.1 Liquid Effluent Program Quality Assurance/Quality Control..................... 10.7
10.3.2 Wastewater Land Application Permit Groundwater Monitoring Quality
Assurance/Quality CONIOl...........coiiiiiii e 10.14
10.3.3 Drinking Water Program Quality Assurance/Quality Control.................. 10.16
10.3.4 Environmental Surveillance, Education and Research Program Quality
Assurance/Quality CoNtrol............ooooviiiiiiiiii e 10.18
10.3.5 INL Environmental Surveillance Program Quality Assurance/Quality
(@] o] 1o ] TSRS 10.18
10.3.6 ICP Environmental Services Waste Management Surveillance Quality
Assurance/Quality CoNtrol ... 10.18
Appendix A. Environmental Statutes and Regulations ...............ooouuiiiiiiiiieeeeiiiies A.l
Appendix B. Summary of Historical Environmental MONItOring .............ceeeeeiiieeeeeiiiieeeieeiinns B.1
B.1 Agricultural Products and Vegetation MoNItoring ...........coooeviiieiiiiiiiiiiiiiiiineeeeeeeeee B.1
[ 2 N | Y/ o] o1 (o [V TS URRPPPPPRR B.2
B.3 ANIMal TiSSUE MONITOING ...uuuuiiieeeeeee ettt e e e e e e e e e e et e aeab e e e e e e e e e aeeeeas B.4
B.4 Direct Radiation MONITOMNG ... .cooiiiiieeiiiiiieiiiiiie et e e e e B.4
B.5 MeteorologiCal MONITOING ... ..ttt e e e e e e e eeeas B.4
B.6 SOIl IMONITOIING ...ttt e e e e e e e e e e e et b a e e e e e e e eaeeeeees B.5
B.7 Water MONITOMNG ....ceeeeeeiiiiiiiiiae et e e e e e e e e e e et b e e e e e e e eeeaeeeees B.5
Appendix C. Statistical Methods Used in the Idaho National Laboratory Annual Site
Environmental REPOIT.... ..o C.1l
C.1 Guidelines for Reporting RESUILS ........uuuiiiiiiiiie e C.1l

C.2 Initial Radiological SCre@NING .........couuuuuiiiiiiiiiee e eeeeeeeeaeeees C.1l



XXXVi

INL Site Environmental Report

C.3 REPOIING LEVEIS ...ttt C.l1
C.4 Statistical Tests Used t0 ASSESS Data.........uuuuuiiiiiiiiiiiiiiiiieiieeeeeee e C.3
C.5 TeSt OFf NOIMAILY ...eeeeiiiiiiiiiiie e cC4
C.6 Comparison Of TWO GIOUPS .....cooiiiiiiiiiiiiiiiiiiie et ettt et e e e e e e e e e e e e e e e s eeeeees C.6
C.7 Comparison Of Many GIrOUPS ........ccooiuuuiiiiiiiiiiiiei et e e e e e e e e e e e e e e e eeeeees C.7
C.8 Tests fOr TrendsS OVEr TIME ..ot C.9
C.9 CompPariSON Of SIOPES.....ccoi it c.1u
Appendix D. Chapter 5 AddeNTUM ..o D.1
Appendix E. U.S. Geological Survey 2008 Publication ADSIracts ...........cccccvvvviiriiieiiinnnnnnn. E.1l
Appendix F. Onsite Dosimeter Measurements and LOCAtIONS.............ccccuvviviiiiiiiiiiiieieeeeen. F.1
APPENTIX G GlOSSANY....eeeieiiiiiiiiiee ettt e e e e e e e e e e e e e e e e G.1

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

Figure 3-4.
Figure 4-1.

Figure 4-2.
Figure 4-3.

Figure 4-4.
Figure 4-5.

Figure 4-6.

Figure 4-7.

LIST OF FIGURES

Location of the Idaho National Laboratory Site, Showing Facilities................ 1.4
Potential Exposure Pathways to Humans from the INL Site...............cceeee 3.3
Map of the Idaho National Laboratory Site Showing Locations of the

Facilities and Corresponding Waste Area GroupS ...........eeeeeiiieeeeeeeeeeeeeeeeennns 3.11
Radioactive Waste Management Complex Subsurface Disposal Area

200 3 TSP 3.13

Federal Electronics Challenge Awards Ceremony in Big Sky, Montana....... 3.20
Idaho National Laboratory Site Environmental Surveillance Air Sampling
0T = 1[0 1 U USUPPPPRRRR 4.5
Median Weekly Gross Alpha Concentrations in Air (2008) ..........ccevvveeveeeeen. 4.14
Frequency Distribution of Gross Alpha Activity Detected Above the 3-Sigma
Uncertainty in Air Filters Collected by the ESER Contractor (1996-2008)...4.16
Median Weekly Gross Beta Concentrations in Air (2008)............cevvvvveeeienenn. 4.17
Frequency Distribution of Gross Beta Activity Detected Above the 3-Sigma
Uncertainty in Air Filters Collected by the ESER Contractor (1996—2008). 4.19
Comparisons of Gross Beta Concentrations Measured in Air at Distant,
Boundary, and INL Site Locations by the ESER Contractor (2008).............. 4.20
Frequency Distribution of Americium-241 Detected Above the 3-Sigma
Uncertainty in Air Filters Collected by the ESER Contractor (1997—-2008) ... 4.22



Figure 4-8.

Figure 5-1.

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

Figure 6-6.
Figure 6-7.

Figure 6-8.

Figure 6-9.

Figure 6-10.
Figure 6-11.
Figure 6-12.
Figure 6-13.
Figure 6-14.
Figure 6-15.

Figure 6-16.
Figure 6-17.

Figure 7-1.
Figure 7-2.
Figure 7-3.

Table of Contents xxxvii

Frequency Distribution of Plutonium-239/240 Detected Above the

3-Sigma Uncertainty in Air Filters Collected by the ESER Contractor
(L99772008)....cceieeeeeeeeee e ettt e e et et e e e e et e e e e e e e e e e s et a e e e e e anrraes 4.23
Permitted Monitoring Locations at the Idaho Nuclear Technology and
Engineering Center (Weapons Range Well is not a permitted well and is

shown for location reference only) ...........oovviiiiiiiiiee 5.10
Permitted Monitoring Locations at Test Area North/Technical Support

= (o |11 YU USRPUPPPRPPPN 5.14
Tritium Concentrations in Two Central Facilities Area Wells and Distribution
SyStEM (2001—2008)......ccciiuuriiieeeeiiiiiiiee e e e e ettt e e e e s s s e e e e e e e e e e 5.18
Trichloroethylene Concentrations in Technical Support Facility Drinking

Water Well and Distribution System (2001—2008)...........ccvvvvviiiiiiieeeeeeeeennnn. 5.20
Surface Water Sampling Location at RWMC Subsurface Disposal Area......5.21
Regional Groundwater Monitoring LOCations.............ccoovvvvviiiiiiiiiiiiiie e, 6.4
Idaho National Laboratory Site Groundwater Monitoring Locations ............... 6.5
Map of the Idaho National Laboratory Site Showing Locations of Facilities

and Corresponding Waste Area GroUPS .........cuuvuruiiiiieeeeeeeeeeeeeeeeeeeinnnnneee s 6.7
Location of the Idaho National Laboratory Site in Relation to the Eastern

Snake RiIVer Plain AQUITET .........iiii i 6.8
Distribution of Tritium in the Snake River Plain Aquifer on the Idaho National
Laboratory Site in 2005 (from Davis 2008) ..........cccovvvviieeeirieiiiiiei e eeeeeeeee 6.10

Long-Term Trend of Tritium in Wells USGS -065 and -077 (1995-2008)..... 6.11
Distribution of Strontium-90 in the Snake River Plain Aquifer on the Idaho

National Laboratory Site in 2005 (from Davis 2008)............ccccceeeiieieeeeeeeeeenn. 6.12
Long-Term Trend of Strontium-90 in Wells USGS-047,-057, and -113
(1990—2008) ...ceeeitrriieeee e e ettt e e e e e e ettt e e e e e e e e e e e e r e e e e e e e e e e anrraes 6.13
Distribution of lodine-129 in the Snake River Plain Aquifer on the Idaho
National Laboratory Site in 2007 (from Bartholomay 2009).................c........ 6.15
Trichloroethene Plume at Test Area North in 1997............ccooeiiiiiiiiiviiinnee, 6.18
Trichloroethene Plume at Test Area North in 2006...............ccooeeiiiiiiviiinnnnee. 6.19

Locations of Waste Area Group 2 Monitoring Wells and Chromium
Concentrations for 2008 (Note: Highway 3 well is not shown on this map).. 6.21
Hydrographs for Selected Groundwater Monitoring Wells at the Idaho

Nuclear Technology and Engineering Center ............ooovvvviiiviiiiiiiieeeeeeeeeeee, 6.23
Locations of Waste Area Group 4/Central Facilities Area Monitoring Wells
Sampled iN 2008........cooo e ————— 6.25
Locations of Waste Area Group 7 Aquifer Monitoring Wells at the

Radioactive Waste Management CoOmpIeX..........cccovvvrivieiiiiiiiiiiiiieie e, 6.28
Locations of Waste Area Group 9 Monitoring Wells Sampled in 2008.......... 6.31
Locations of Waste Area Group 10 Monitoring Wells............ccoovvvviiiiiiennnnn. 6.34
Locations of Agricultural Product Samples Collected During 2008................. 7.4
Soil SAMPliNG LOCALIONS.........uueiiiiiiie e 7.10

Geometric Mean Activity in Surface (0-5 cm [0-2 in.]) Soils off the INL Site
(1998-2008).....cciuerreiieeeeeiittree e e e e e e et e e e e e e s e e e e e e — e e e e et a e e e e e anrraes 7.11



XXXViii

INL Site Environmental Report

Figure 7-4.
Figure 7-5.

Figure 7-6.
Figure 7-7.
Figure 8-1.
Figure 8-2.
Figure 8-3.
Figure 9-1.
Figure 9-2.

Figure 9-3.

Figure 9-4.
Figure 9-5.
Figure 9-6.

Figure 9-7.

Figure 9-8.

Figure 9-9.

Figure 9-10.
Figure 9-11.

Figure 9-12.

Figure 9-13.

Figure 9-14.

Regional Direct Radiation Monitoring LOCAtiIONS .............uuvvveiiiiiiieeeeeeeeeeeeeee, 7.15
Radioactive Waste Management Complex Vegetation Sampling Locations

[ == T e TS UURPPPUPTTRRPRRTRN 7.19
Vegetation Control Sampling Location at Frenchman’s Cabin..................... 7.20
Vegetation Control Sampling Location at Frenchman’s Cabin..................... 7.21
INL Site Time Integrated Concentrations (hr> m= x 10°) (2008) ..................... 8.4
Radionuclides Contributing to Dose to Maximally Exposed Individual (as
calculated using the MDIFF air dispersion model) (2008) .............cvvvvviiinennn. 8.7

Evaluation Areas and Current Soil Sampling Locations on the INL Site....... 8.1
Greater Sage-grouse (Centrocercus urophasianus) Locations from Ground

and Aerial Telemetry for 34 Individuals Collected from April 2008 to March

2009 (yellow dots) and Boundaries of the INL Site (red lin€).........cccccceeeeeee 9.7
Movement Paths of One Male (blue) and One Female (red) Sage-grouse
Collared from the Tractor Flats lek on the INL Site during Spring 2008 to

SPHNG 2009... .. e 9.8
The Percent of Telemetry Locations Occurring on the INL Site Landholdings
and Other Lands from April 2008 to March 2009 by Month and Total

LOCAtiONS fOr the YEAI ......ceviiieeeeee e 9.9
Percent of Telemetry Locations of Collared Sage-grouse that Occurred on

the INL Site by Individual and Sex (f = female, m = male)..........ccccceeeeeerenn. 9.10
Percent of Telemetry Locations from 34 Sage-grouse Collared on the INL

Site by Land Stewardship During April 2008 to March 2009 ........................ 9.11
Location of 24 16-ha Sites Selected for Censuses of Pygmy Rabbit Burrow

and Estimates of Abundance of Rabbits Based on Snow-track Surveys...... 9.13
A Visual Representation of the Stratified-random Sampling Design and the

236 Plot Locations Selected Based on that Design for Data Collected in

2008 to Support a Plant Community Classification of Vegetation on the

NS = PP 9.21
Plot Diagram for 2008 Vegetation Data Collection to Support Plant

Community Classification and Mapping Efforts at the INL Site..................... 9.22
Map Showing All Known Rattlesnake Dens, Sampled Dens, Sampling
Locations, and SAmMPIE SIZES........uuuuuiiiiiiiiie e 9.25
Map Showing Probability of Appropriate Denning Habitat Across the INL

S (P PPEPRRPPPRPRP 9.27
The Three Semi-arid Regions Selected for Fire History Reconstruction of
Sagebrush Steppe Ecosystems (1960-2003) .......uuuiiriieieeeeeiiieiieeeiiiiiiiinnnnn 9.31

Mean Change in Relative Surface Elevation for Approximately One Year
Following the Twin Buttes Fire (3,819 Hectare Burned in July, 2007),
Moonshiner Fire (1,081 Hectare Burned in September 2007), and at

Unburned Sites Located Down-wind (Prevailing) of the Two Fires............... 9.38
The Number of A. websteri Captured July 28-31, 2008, at Sampling

Locations On and Off the Idaho National Laboratory (21 Individuals Total).. 9.43
Map of the INL with Locations for Permanent LTV Plots Located Along Two
MACTO-TIANSECES ...ttt et et e e e e e e e e e e e eeans 9.45



Table of Contents xxxix

Figure 9-15. Flow Chart Showing Seven Data and Metadata Tables and the

Relationships of Those Tables to One Another in the LTV Database ........... 9.48
Figure 9-16. Variation in Vegetation, Grass, Forb, and Shrub Cover (Mean = 1 Standard

Error) in 2007 for Different Soil Profile Types ... 9.51
Figure 9-17. Variation in Vegetation, Grass, Forb, and Shrub Cover (Mean + 1 Standard

Error) for 2007 for Different Precipitation Treatments...........cccccceevvvivnennenn. 9.52
Figure 9-18. Trends in Community Vegetative Cover (%) and Diversity Indices (Mean *

1 Standard Error) by Soil Profile Treatment for Plots at the Idaho National

Laboratory, Idaho, USA, from 1997 t0 2007 .........ceevvevvvveniiiiiieeeeeeeeeeeeeeennnnns 9.53
Figure 9-19. Trends in Community Vegetative Cover (%) and Diversity Indices (Mean *

1 Standard Error) by Precipitation Treatment for Plots at the Idaho National

Laboratory, USA, from 1997 t0 2007 ......ccceeeeeeeiiiieeeeiiiieiee e e e e e e e e eeeeeeneaees 9.54
Figure 9-20. Species Rank Abundance Based on Mean (= 1 Standard Error, n=12)

Count Data Plotted Against Average Species Count on a Log10 Scale........ 9.55
Figure 9-21. Constrained Correspondence Analysis (CCA) of Species Composition in

Relation to Precipitation Treatments (Ambient Precipitation, Circles; Growing-

Season Irrigation, Squares; Dormant-Season Irrigation, Triangles) ............. 9.56
Figure 9-22. 2007 Raven and Raptor Nest SubStrate ...........cccooevmvieieiiiiiiiec e 9.61
Figure 9-23. 2008 Raven and Raptor Nest SubStrate ...........ccccoeirviiieiiiiiiieec e 9.61

Figure 10-1. ldaho National Laboratory, Idaho Cleanup Project, and Environmental
Surveillance, Education and Research Surveillance Laboratory Air
Sampling Results from MAPEP Intercomparisons (2008) ............ccccccuvvvnnene. 10.4
Figure 10-2. ldaho National Laboratory, Idaho Cleanup Project, and Environmental
Surveillance, Education and Research Surveillance Laboratory Water

Sampling Results from MAPEP Intercomparisons (2008) .............ccccvvvnneee. 10.5
Figure 10-3. Environmental Surveillance, Education and Research Contractor

Duplicate Air Sampling Gross Beta Results (2008) .........ccceeevveeieeeeeiieeeeeennns 10.8
Figure 10-4. ldaho National Laboratory Contractor Duplicate Air Sampling Gross Beta

RESUILS (2008)......cciiieiiiiiei ittt e e 10.9

Figure 10-5. Comparison of Gross Beta Concentrations Measured by the Environmental
Surveillance, Education and Research Contractor, Idaho National

Laboratory Contractor, and State of Idaho (2008) ............cccccciviviiiiiiiiienne. 10.10
Figure C-1. lllustration of the Relation of the Criterion of Detection (Critical Level) and

the Limit of Detection (Detection LiMit) ..........ccuuvvuriiiiiieiiiiiiieieee s C.2
Figure C-2. Test of Normality for Arco Gross Beta Data .............cccveeveeiiiiiiiiiiciiniieeeenn CA4
Figure C-3. Test of Lognormality for Arco GroSs Beta ...........cooeveeeeiiiiiiiiiiiiiiiiiiiiiieeeeeee C.5
Figure C-4. Box Plot of Gross Beta Data from Boundary and Distant Locations............... C.7
Figure C-5. Box Plot of Gross Beta Data for Each Boundary Location..................cccuvvee.e. C.8
Figure C-6. Scatter Plot and Regression Line for In (Gross Beta) from Boundary

[0 Y= 11 0] 1 PP C.10
Figure C-7. Scatter Plot and Regression Line for In (Gross Beta) from Distant

[0 Y= 11 0] 1 PP C.10
Figure F-1. Environmental Dosimeter Locations at the MFC (2008)............cccccccvvivivnnnee. F.1
Figure F-2. Environmental Dosimeter Locations at the ARA (2008)............cccoecvvvvvivnnnne. F.2

Figure F-3. Environmental Dosimeter Locations at the CFA (2008)............cccoeiiiivivinnnnee. F.3



x|

INL Site Environmental Report

Figure F-4.
Figure F-5.
Figure F-6.
Figure F-7.
Figure F-8.
Figure F-9.
Figure F-10.

Table HI-1.
Table HI-2.
Table 2-1.

Table 2-2.
Table 2-3.
Table 2-4.
Table 3-1.
Table 3-2.
Table 3-3.
Table 3-4.
Table 3-5.
Table 3-6.
Table 3-7.
Table 4-1.
Table 4-2.
Table 4-3.
Table 4-4.
Table 4-5.
Table 4-6.
Table 4-7.

Table 4-8.

Environmental Dosimeter Locations at the INTEC (2008).........ccccoeevvevvinnnnnn. F4
Environmental Dosimeter Locations at the NRF (2008) ..........cccccoeeevviiinnennn. F.5
Environmental Dosimeter Locations at the CITRC (2008)..........cccocevvevvvnnnnnnn. F.6
Environmental Dosimeter Locations at the RWMC (2008) .........cccooevvviinnnnnnnn. F.7
Environmental Dosimeter Locations at the TAN (2008).........ccccveeiivviiiinneennn. F.8
Environmental Dosimeter Locations at the RTC (2008) ..........cccoevvevvviiinnnnnn. F.9
Environmental Dosimeter Locations Along Lincoln Blvd and US Highway

20 (2008)....eiiiietit ettt et e e aaaaaaaaaaaaaaaaaaaans F.10

LIST OF TABLES

Fractions and Multiples of UNItS..........cooviiiiiiiiiiiiiiie e XVii
Most Commonly Used Radionuclides and Symbols Used in this Report....... Xviii
INL Site Emergency Planning and Community Right-to-Know Act (EPCRA)

Reporting Status (2008)........ooeiiiiiiiiiiiiiiaa et eeeaaee 2.4
Estimated Future Energy and Water Use Reduction for the INL Site (2008).2.10
Cultural Resources Surveys Performed at the INL Site (2008)..................... 2.15
Environmental Permits for the INL Site (2008) ........coouvviiiiiiiiiiiiieeiiiiieieieiins 2.18
Environmental Surveillance, Education and Research Program Summary
2400 RSP 3.5
Idaho National Laboratory Contractor Air and Environmental Radiation
Surveillance SUMMArY (2008).......cccuuuiiiieiiiiiiie e 3.6
Idaho National Laboratory Contractor Drinking Water Program Summary
2400 RSP 3.6
Idaho Cleanup Project Contractor Environmental Surveillance Program Air,
Surface Water, Vegetation, and Radiation Survey Summary (2008).............. 3.7
Idaho Cleanup Project Drinking Water Program Summary (2008) ................. 3.8
U.S. Geological Survey Monitoring Program Summary (2008) ............ccc....... 3.9
Reused and Recycled Materials (2008)........cccvvvuiiiiieiiiiiiiieeeeeeiie e 3.21
Air Monitoring Activities by Organization..............cccceveeeiiiiiiiiii e 4.3
Radionuclide Composition of Idaho National Laboratory Site Airborne

Effluents (2008).........ci oo 4.7
Median Annual Gross Alpha Concentrations in Air (2008)..........cccoeeevvevvnnnn.. 4.15
Median Annual Gross Beta Concentrations in Air (2008)...........cccceveeevvevnnnnnn. 4.18
Human-made Radionuclides in ESER Contractor Quarterly Composite Air
SAMPIES (2008)....u it 4.21
Human-made Radionuclides in INL Site Contractor Quarterly Composited

AIr SAMPIES (2008) ..vuunieeeieiiie e 4.21
Tritium Concentration Ranges in ESER Contractor Atmospheric Moisture
SAMPIES (2008)....u it aana 4.24

Tritium Concentration Ranges in ESER Contractor Precipitation Samples
2400 TSR PPP 4.24



Table 4-9.

Table 4-10.

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.

Table 7-1.
Table 7-2.
Table 7-3.
Table 7-4.
Table 7-5.
Table 7-6.

Table 7-7.
Table 7-8.
Table 7-9.

Table of Contents xli

ICP Contractor Gross Activity Concentrations (2008)............ccveviiiiiiieeeeennnn. 4.26
Human-made Radionuclides in ICP Contractor Air Samples (2008) ............ 4.27
Water Monitoring at the Idaho National Laboratory Site and the Research

and EAUCation CamPUS........uuuiiiiieeeeeeeeeeeeeeeeetirs s e e e e e e e e e e e e e e e eeeeaanna s 5.3
Status of Wastewater REUSE PEIrMILS ..........ceuiiiiiiiiiiiieeiiieeeeeeeecivivveeeeeeee 5.5
Semiannual Effluent Monitoring Results for Research and Education

CamPUS (2008) .....cceeiieiiieeeee e e e e e e ————————— 5.6
Total Nitrogen and Total Suspended Solids Effluent Monitoring Results at
CPP-797 (2008) .....ttiiiieeeeiiiiiit e ettt e e e ettt e e e e e s e e e e e e s snbbaeeeeeeeannnrneeeeas 5.9
Hydraulic Loading Rates for Idaho Nuclear Technology and Engineering
Center New Percolation Ponds (2008) .........ccovviiiiiiiiiiiiiiiiiee e eeeeee e 5.10
Preoperational Concentrations and Secondary Constituent Standards ....... 5.12
Groundwater Exceedances for Test Area North/Technical Support Facility
Sewage Treatment Facility for April (2008)...........covvvvviiiiiiiiiiiieeeeeeeeeeeeeeiiiins 5.15
Trichloroethylene Concentrations at Test Area North/Technical Support

Facility Well #2 and Distribution System (2008) ............cveiieiiiiieeeeeiiieiieiinnns 5.20

Surface Water Runoff Results at RWMC Subsurface Disposal Area (2008) 5.22
Groundwater, Surface Water, and Drinking Water Monitoring at the INL Site

ANA SUMOUNTING ATBA ......vueiiiiiiiiee e e e e e e ee et e e e e e e e e e e e e e e e e ee e reer s 6.6
Purgeable Organic Compounds in Annual U.S. Geological Survey Well
SAMPIES (2008)..... e eeeeeiiieeeee e e e e e e e e a i —————- 6.16
Purgeable Organic Compounds in Monthly Production Well Samples at the
Radioactive Waste Management Complex (2008) .........cccceeeiiiieeeeeeiirirenennnnns 6.16
Waste Area Group 2 Aquifer Groundwater Quality Summary (2008) ........... 6.22
Comparison of Waste Area Group 4 Groundwater Sampling Results to
Regulatory Levels (2008)........ccuuuuriiiiiiiieeeeeeeeee e eeeeesss e a e e e e e e e eeaeeeennannnns 6.26
Summary of Waste Area Group 7 Aquifer Sampling and Analyses Data for
Relevant Analytes (2008)........ccuuuuruuiiiiiieeieeeeeeee et e s e e e e e e e e e e eeeeannnnnes 6.29
Comparisons of Detected Analytes to Drinking Water Standards at Waste
Area Group 9 Monitoring Wells (2008) .........ceveiiiiieeeeiiieeeeeeee e 6.32

Comparison of Detected Analytes with Maximum Contaminant Levels or
Secondary Maximum Contaminant Levels for Waste Area Group 10

0200 RSO PPPRR 6.35
Other Monitoring Activities at the Idaho National Laboratory..............cccccc...... 7.3
Strontium-90 Concentrations in Lettuce (2003—2008) ...........ccceeeevvveveerrrrnnnnnns 7.5
Strontium-90 Concentrations in Wheat (2003—2008)........ccccceeeeeeiiivieieiiininnnnns 7.6
Radionuclide Concentrations Detected in Waterfowl..............cccuvvvvveiiiiiiinnnnnn. 7.8
2008 In Situ Gamma Scan Results for INL Sites and Large Grid................. 7.12
Soil Monitoring Results for the Central Facilities Area Sewage Treatment

Facility Wastewater Reuse Permit Area (2007 and 2008) ............ccccevvvvvennns 7.13
Annual Environmental Radiation Exposures (2004—2008) ..........ccccceeeeeeeennnn. 7.16

Calculated Effective Dose Equivalent from Background Sources (2008).....7.18
Radioactive Waste Management Complex Survey Comparison to
PreVIOUS YBAIS ....coi ittt e e e e e e e e e e e e e s e e e e 7.22



xlii

INL Site Environmental Report

Table 8-1.
Table 8-2.

Table 8-3.
Table 8-4.

Table 8-5.

Table 8-6.

Table 8-7.

Table 8-8.

Table 9-1.

Table 9-2.

Table 9-3.
Table 9-4.

Table 9-5.

Table 9-6.

Table 9-7.

Table 9-8.

Table 10-1.
Table 10-2.
Table 10-3.
Table 10-4.

Table 10-5.
Table 10-6.

Table A-1.
Table A-2.

Comparison of Effective Dose Equivalents (2004—2008) .........cccccevvvvvieeeennns 8.3
Dose to Population within 80 Kilometers (50 miles) of INL Site Facilities
2400 TP 8.6

Contribution to Dose to Maximally Exposed Individual by Facility (2008)....... 8.7
Summary of Annual Effective Dose Equivalents from INL Site Operations

2400 TSP 8.8
Maximum Annual Potential Dose From Ingesting Tissue Of Waterfowl

Using INL Site Wastewater Disposal Ponds in 2008 .............cccccveeveeiieiiinnnnnnn. 8.9
Radionuclides That Can Currently be Evaluated Using the Graded

APProach (DOE 2002) ......coouiieieeeeeiie et e e e e e e e eaaaaas 8.13

Biota Dose Assessment of Aquatic Ecosystems on the INL Site (2008)....... 8.14
Biota Dose Assessmemt of Terrestrial Ecosystems on the INL Site (2008)..8.14
Summary Results From Censuses of Pygmy Rabbit Burrow Systems
Conducted on 24 16-ha Plots During September Through November

2008 ... et ————— ettt ittt et e e aaaaaaaaaaaaaaaaaaaannnn 9.14
Analysis of Molecular Variance (AMOVA) Tables for All Samples in the
1Y 11 [ | SPUOTRPRPPRPIN 9.26

Fst Values, Indicating Pairwise Genetic Connectivity for Each Den Pairing.9.26
Initial Mantel Test Results, Correlating Fst (Genetic Connectivity) with the
Average Availability of Denning Habitat Between Dens............ccccceeeeevevvnnnnn. 9.28
The Number of Fires by Size Class, Over Time, in the Snake River Plain

(Top) and Northern Basin and Range (Bottom) Ecoregions,1960-2003........ 9.32
The Average Fire Size (Top) and Total Area Burned (Bottom) in Hectares

by Fire Size Category Over Time, in the Snake River Plain Ecoregion,
LO60-2003......ceeeeieieeeeee ettt a e e e e e e e e e e e e e reees 9.33
The Average Fire Size (Top) and Total Area Burned (Bottom) in Hectares

by Size Class Over Time, in the Idaho National Laboratory, and the Snake

River Plain and Northern Basin and Range Ecoregions,1960-2003............. 9.34
Pearson’s Product-Moment Correlations Between Precipitation (PPT) and
Maximum Temperature (TMAX), and Large Fire Size (ha)........ccccceeeeveennnnnn. 9.35
Idaho Cleanup Project Contractor Performance Evaluation Samples

Outside Performance Acceptance Limits (2008)..........ccceveeeviiiiiiiieeeiiiiiienn, 9.13
Idaho Cleanup Project Contractor Liquid Effluent Program Relative

Percent Difference Results (2008).......cccouuuiiiiiiiiiiiiiieeeeeee e 9.13
Wastewater Land Application Permit Rejected Groundwater Results

200 TP 9.14
Groundwater Relative Percent Difference Results (2008)...........cccevvvvunnnnnn. 9.15
Groundwater Performance Evaluation Sample Results (2008) .................... 9.16
Idaho Cleanup Project Drinking Water Program Relative Percent

Difference ReSUItS (2008) ......cccoiiiiiiiiiieieiie e 9.17
Derived Concentration Guides for Radiation Protection ............cccceeevveeeeeeennnn. A4

Radiation Standards for Protection of the Public in the Vicinity of
Department of Energy FacilitieS..........ccooouiiiiiiiiiiiii e A5



Table A-3.
Table A-4.

Table A-5.

Table A-6.

Table A-7.

Table B-1.
Table C-1.
Table C-2.
Table C-3

Table C-4.
Table D-1.

Table D-2.

Table D-3.

Table D-4.

Table D-5.

Table D-6.

Table D-7.

Table D-8.
Table D-9.

Table D-10.
Table D-11.
Table D-12.

Table D-13.

Table of Contents xliii

Environmental Protection Agency Ambient Air Quality Standards................... A5
Environmental Protection Agency Maximum Contaminant Levels for Public
Drinking Water Systems and State of Idaho Groundwater Quality Standards

for Radionuclides and Inorganic Contaminants ..............eeevevviiiiiiienninnnniinnnnns A.6
Environmental Protection Agency Maximum Contaminant Levels for Public
Drinking Water Systems and State of Idaho Groundwater Quality Standards

for Organic CoNtaAMINANTS ........oooiiiiiiiiiii e e e A7
Environmental Protection Agency Maximum Contaminant Levels for Public
Drinking Water Systems and State of Idaho Groundwater Quality Standards

for Synthetic Organic ConNtamiNaNTS ............ocociiiiiiiiiiiii e A.8
Environmental Protection Agency Maximum Contaminant Levels for Public
Drinking Water Systems and State of Idaho Groundwater Quality Standards

for Secondary ContamiNANTS ........coooiiiiiiiiiiiiii e A.9
Historical Low-Volume Radiological Air Sampling Locations and Dates of

(@] 01T 7= 1 0] o E 3PP PP PUPPPPPPPPPPN B.3
Tests of Normality for Boundary LOCAtIONS .............uuiiiiiiiiiiiiiiiiiiieaeeeeeeeeeeens C.6
Summary Statistics for Boundary LOCAtIONS ...........covvvviieeiiiiiiiiiiiiiiiiiieee C.8
Regression Equations and Associated Statistics for Boundary and Distant

[0 ToF= 1[0 SR UURPPPPTPPPRTRTN c.1u
Ninety-five Percent Confidence Intervals on the True Slope ..........cccccveeee. C.12
Central Facilities Area Sewage Treatment Facility Influent Monitoring

RESUILS (2008)......ceieiiiiiiiiieee ettt e e e D.1
Central Facilities Area Sewage Treatment Plant Effluent Monitoring Results
2010} ) TP PP PPPPR D.1
Advanced Test Reactor Complex Cold Waste Pond Effluent Monitoring

RESUILS (2008)......ceieiiiiiiiiieee ettt e e e D.2
Advanced Test Reactor Complex Cold Waste Pond Aquifer Monitoring Well
Groundwater ReSUItS (2008).........cooiiiiiiiiiiiiiiiiiie e D.3
Idaho Nuclear Technology and Engineering Center Sewage Treatment

Plant Influent Monitoring Results for CPP-769 (2008) ............cuuvieeiiiiiiiiieeenenn. D.4
Idaho Nuclear Technology and Engineering Center Sewage Treatment

Plant Effluent Monitoring Results for CPP-773 (2008)...........cuuuiiiiiiiiiiiiieeenenn. D.4
Idaho Nuclear Technology and Engineering Center New Percolation Ponds
Effluent Monitoring Results for CPP-797 (2008)..........ccccccvvvviiiiiiiiiiieeeeeeeeeee D.5
New Percolation Pond Groundwater Results for Aquifer Wells (2008)........... D.6
New Percolation Pond Groundwater Results for Perched Water Wells

2010 ) T TP PP D.7
Test Area North/Technical Support Facility Groundwater Results (2008) ....... D.8
Advanced Test Reactor Complex Cold Waste Pond Results (2008) ........... D.10
Advanced Test Reactor Complex Cold Waste Pond Industrial Wastewater
Reuse Permit Monitoring Results in October 2008..........c.ccccoovviiiiiiiiiiiiiiennns D.10

Liquid Influent and Effluent Surveillance Monitoring Results for Central
Facilities Area (2008) .......cccoiiiiiiiiiiiiii e D.11



xliv

INL Site Environmental Report

Table D-14.

Table D-15.

Table D-16.

Table D-17.

Table F-1.

Table F-2

Table F-3.

Table F-4.

Table F-5.

Table F-6.

Table F-7.

Table F-8.

Table F-9.

Table F-10.

Liquid Influent and Effluent Surveillance Monitoring Results for Idaho

Nuclear Technology and Engineering Center (2008) ........cc.ccovvvviiiieeeveinnnnnn. D.12
Surveillance Monitoring Results for Material and Fuels Complex Industrial
Waste PoONd (2008) ......ccoiiiiiiiiiieeeee e D.13
Surveillance Monitoring Results for Materials and Fuels Complex

Industrial Waste Ditch (2008)...........ooiiiiiiiiiie e D.14
Surveillance Monitoring Results for Materials and Fuels Complex

Secondary Sanitary Lagoon (2008) .......cccceviuiiiiieeieiiiiieeeee e D.15
Environmental Dosimeter Measurements at the Materials and Fuels

ComplexX (MFC) (2008) .....cciieeiiiieeee et e e e e e et e e e e eeaaans F.1
Environmental Dosimeter Measurements at the Auxiliary Reactor Area

[ YA I 24010 2 ) RSP F.2
Environmental Dosimeter Measurements at the Central Facilities Area

(1N I 2400 PP F.3
Environmental Dosimeter Measurements at the Idaho Nuclear Technology

and Engineering Center (INTEC) (2008) ........cuoiiiiiiiiiiiiieeeeeeiiee e e e F.4
Environmental Dosimeter Measurements at the Naval Reactors Facility

(VR T 24010 2 ) PSP F.5
Environmental Dosimeter Measurements at the Critical Infrastructure Test
Range CompleX (CITRC) (2008) .....cccoiviiiiiieeeeeeiiiee e F.6
Environmental Dosimeter Measurements at the Radioactive Waste
Management CompleX (RWMC) (2008) .....ccccevviiriiieeiiiiiiiieee e F.7
Environmental Dosimeter Measurements at the Test Area North (TAN)

2400 PP F.8
Environmental Dosimeter Measurements at the Reactor Technology

Complex (RTC) (2008)......ccceeeeiieeee it e e e et eeaearaans F.9

Environmental Dosimeter Measurements Along Lincoln Blvd. and US
Highway 20 (2008).......ccoiiiiiiieeeeee e F.10



