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ABSTRACT:

The Hanford Site Solid (Radioactive and Hazardous) Waste Program Environmental Impact Statement
(HSW EIS) provides environmental and technical information concerning U.S. Department of Energy
(DOE) proposed waste management practices at the Hanford Site. The HSW EIS updates analyses of
environmental consequences from previous documents and provides evaluations for activities that may be
implemented consistent with the Waste Management Programmatic Environmental Impact Statement
(WM PEIS) Records of Decision (RODs). Waste types considered in the HSW EIS include operational
low-level radioactive waste (LLW), mixed low-level waste (MLL W), immobilized low-activity waste
(ILAW), and transuranic (TRU) waste (including TRU mixed waste). MLLW contains chemically haz-
ardous components in addition to radionuclides. Alternatives for management of these wastes at the
Hanford Site, including the alternative of No Action, are analyzed in detail. The LLW, MLLW, and TRU
waste alternatives are evaluated for a range of waste volumes, representing quantities of waste that could
be managed at the Hanford Site. A single maximum forecast volume is evaluated for ILAW. The No
Action Alternative considers continuation of ongoing waste management practices at the Hanford Site
and ceasing some operations when the limits of existing capabilities are reached. The No Action Alter-
native provides for continued storage of some waste types. The other alternatives evaluate expanded
waste management practices including treatment and disposal of most wastes. The potential environ-
mental consequences of the alternatives are generally similar. The major differences occur with respect to
the consequences of disposal versus continued storage and with respect to the range of waste volumes
managed under the alternatives. DOE’s preferred alternative is to dispose of LLW, MLLW, and ILAW in
a single, modular, lined facility near, PUREX on Hanford’s Central Plateau; to treat MLL W using a com-
bination of onsite and offsite facilities; and to certify TRU waste onsite using a combination of existing,
upgraded, and mobile facilities. DOE issued the Notice of Intent to prepare the HSW EIS on October 27,
1997, and held public meetings during the scoping period that extended through January 30, 1998. In
April 2002, DOE issued the initial draft of the EIS. During the public comment period that extended
from May through August 2002, DOE received numerous comments from regulators, tribal nations, and
other stakeholders. In March 2003, DOE issued a revised draft of the HSW EIS to address those com-
ments, and to incorporate disposal of ILAW and other alternatives that had been under consideration since
the first draft was published. Comments on the revised draft were received from April 11 through

June 11, 2003. This final EIS responds to comments on the revised draft and includes updated analyses
to incorporate information developed since the revised draft was published. DOE will publish the
ROD(s) in the Federal Register no sooner than 30 days after publication of the Environmental Protection
Agency’s Notice of Availability of the final HSW EIS.




Reader’s Guide

The Reader’s Guide includes the following:

e Contents

e List of Figures

¢ List of Tables

¢ - Acronyms/Abbreviations

¢ Glossary of Terms

¢ Glossary of Terms Related to Radioactivity, Radiation Dose, and Exposure
e Units of Measure ‘

¢ Reference Citations

The final HSW EIS is based on the revised draft HSW EIS. Substantive changes (additions, deletions, and
modifications) to the document are indicated with “change bars” in the margins of the affected pages. These change
bars indicate additional or revised information since the publication of the revised draft HSW EIS, including
information based on revised analyses, and in response to public comments. Changes that were editorial in nature
are not indicated.




Contents

Cover Sheet
ACTONYMS/ADDIEVIALIONS ..vivririeieeeeceeeniererr ettt sss bbb s s s e e s b s XXiv
G1OSSATY OF TEIIMS....ceucerireeeeceerrieecrtenteteseeeste st eeeeenese s ses e se s s eee s s s e e e s be e aeseesssbs e e b s b esaebtbasaberebesbtnten Xxxii
Glossary of Terms Related to Radioactivity, Radlatlon Dose, and EXpoSure.........cccoeccccmrveecenninieniennnnns xliv
UNIS OF MEASUTE .....eeirrieieieeereeiestasessessesesesesssessessssssssssssesessseenteneensestensassentessessessessesneessesaessesseseensenees xlviii
R {5 £ L O 1 141074 O OO SN li
1.0 INEEOQUCHION. c..cutiveetiieereecrrrerse st et b e st e e e b e s b s ba s shssbssaa s r e s s b e e b e s bn s sassan e sbn e bssab e s et s 1.1
1.1 Organization of the HSW EIS ..ot 1.2
1.2 Purpose and Need and Proposed AcCtion .......c.cccovvevniiiiniiiiiciiecicene e 1.3
1.3 Overview of Hanford Site Opefations and DOE Waste Management Activities........c......... 1.4
1.3.1 DOE National Waste Management .........cccourrerreecreirecimemmieiinniniieseenenesn. 1.5
1.3.2 DOE Waste Management Activities at Hanford .........cccooeveniivnncinccninen 1.9
1.4  Related Department of Energy Initiatives at the Hanford Site..........cccccooeeininiinininnnnn, 1.14
1.4.1 EM Top-t0-Bottom ReVIEW........cccviiiiiiiiiniiinirin e 1.14
1.4.2  DOE COSt REPOTL ..ottt 1.15
1.43 Cleanup, Constraints, and Challenges Team (C3T)....cccocevvivninininninsniinnnn, 1.15
1.4.4 Hanford Performance Management Plan (HPMP).......cccccconieiniccccnnnnninnennnn 1.15
1.5 Relationship of the HSW EIS to Other Hanford and DOE NEPA Documents.................... 1.16
1.5.1 Interim Actions During Preparation of the HSW EIS ............cccciinninninnnn 1.16
1.5.2 Related NEPA DOCUMENLS .....cocermeeieiriinn ittt snsses s ssssssen 1.18
1.5.3 Related State Environmental Policy Act (SEPA) Documents.........c.cccoovvevuenurnnnnn 1.30
1.5.4 Related CERCLA DOCUMENLS .......ccceeriiiiiiiniiiiiiiiiienis et sieesessnneeeneeennons 1.31
1.6 NEPA Process for the HSW EIS ..ot 1.31
1.6.1 Scoping for the Draft HSW EIS ... 132
1.6.2 Publication of the First Draft HSW EIS.......ccociiiiin 1.32
1.6.3 Public Comments on the First Draft HSW EIS .........cccccoinnnnimmns 1.33
1.6.4  Scoping for the ILAW Disposal SEIS.........ccoviviimnvniiiiiiinieenn, 1.34
1.6.5  Revised Draft HSW EIS......ccocccomemcremceenneemsccmmseessesesmisssssssssscssiosssssessssseess 1.35
1.6.6  Preparation of the Final HSW EIS and Record(s) of Decision ........ccccovvvricrueucnnnne. 1.36
1.7 Scope of the HSW EIS ... b eeaees 1.37
~ 1.7.1 Waste Types Evaluated in the HSW EIS ........ccconmnniicienee 1.37
1.7.2  Waste Volumes Evaluated in the HSW EIS.......c.cccccoiiniinniiicnen 1.39
1.7.3 Hanford Waste Management Alternatives Evaluated in the HSW EIS................ .. 1.39
1.7.4 Environmental Impact Analyses inthe HSW EIS.......cccocconiiinnni, 1.45
1.8 RETEIEIICES ...veiureeieeeieiee e rceseesenet e st se e seseee e e s s e e s b s be s sRssobs s as s shs s b e e b e sne s sbeeae e s b e aenanennens 1.46
2.0 HSW EIS Waste Streams and Waste Management Facilities.......cc.coevniveericnnininniniiinniinnn, 2.1
2.1  Solid Waste Types and Waste Streams Related to the Proposed Action .........ccoovueuevinencennnns 2.1
2.1.1  LLW SIIAIMS ..covvreiirirereirreeeerietrereesnttesiste s st s e stseeseseeessananesennssossbrsssnnssssrensssenssnte 22

2.1.2  Mixed Low-Level Waste StreamS......coovvvereiveemreiierieeereeisrrreereeesssrsessressneessssnesssnn 24

iii Final HSW EIS January 2004




3.0

"2.1.3  TRU WaAStE SITEAMS ....vvveereiiireeiirciereeereresireesssnreessrresesasessessresssasessassessssessssnsessens 2.8

2.1.4  Waste Treatment Plant Wastes........cceceeiierecceneniininceieineeeertesen e 2.11
2.2 Hanford Waste Storage, Treatment, and Disposal Facilities, and Transportation
Capabilities Related to the Proposed ACtion.........occeveeiererneernnncnrnecenrnneesinrieseeseessnsesnssnene 2.12
2.2.1 Storage FACHEES cvvvvvveeneeveeneevereesesessesessesssssssesessessssesesseesesssessasessesssesssrsssssseons 2.12
222 Treatment and Processing Facilities......coovviiiiininiiiiincnnn, 2.16
223 Disposal FACIlities ......cocoovvuerrrreeererereereereeneeseenaenan, et as s 2.24
2.2.4  Transportation ..........ccceevvevnne ettt e s h e bR bbb R b e b be s e s e erene st e renes 2.37
2.2.5 Pollution Prevention/Waste Minimization ...........ccccvveevniniencenene e 2.40
2.2.6 Decontamination and Decommissioning of Hanford Facﬂmes .............................. 241
2.2.7 Long-Term SteWardship.......cccceoereriireninimicerineecceneere et 2.4
2.3 References............. Heeeetereee e e te e et et h e A e e et e Rt et e e et e e e e e et s R e e R e Rt e R e at Rt e R e r e e e ens 242
Description and Comparison Of AItErnatives.........cccoecrririneciineninennnee e 3.1
3.1  Alternatives Considered in Detail and Their Development............ et 3.1
3.1.1  NO AcCtion AREINAtIVE ...ccoeiiiiiiiiiiiiiirctr e 3.6
3.1.2  AREINAtive GIOUDP A ......vieieecieceeteee et esssebsessssae s et st s sssns s ssssesanssssnsesans 3.7
3.1.3  Alternative Group B ...cccoiirircceceninirceniicee et 3.9
3.1.4  Alternative Group C.....ocooiiiiceciicce e 3.10
3.1.5  Alternative Group D....o.vcvcccinieirieininieineeis sttt eseaeeensesessasesessescssescssnns 3.11
3.1.6  Alternative Group E ..o 3.11
3.1.7 Summary Tables of Alternative Groups........ccoceevivviiiiiniiniciininniicie s 3.12
3.2 Alternatives Considered but Not Evaluated in Detail ...........c.ccccconiiicinvnnnnneneceenes 3.12
3.2.1  Storage OPtioNS......ccooevveeeereercecivceninerre et sse e fereeresnreseresaesresnena 3.12
3.2.2  TreatMent OpPtioNS...ccccirceereerrrrreceeereneesteseesieeseeenessesseesenesreessrsssessmsosessseossosaessessnes 3.15
3.2.3  DiSpoSsal OPtiONS ...cceeveereececmmmmniiiiiiiicsin it snas 3.16
3.2.4  Stop WOTK SCENATIO....c.eeouectrieieeiti ettt s sresas sttt b b 3.17
3.3 Volumes of Waste Considered in Each Alternative..........cccooevornevcennnnincnnccnnnnenee, 3.18
33,1 LLW VOIUMES .ottt ettt cene s ese bbb 3.19
3.3.2  MLLW VOIUMES c.oooreemreemreremeceseeesseeesseessssssssesssseessnesssessssesssessssesessnessesesssssnees 3.19
3.3.3  TRU Waste VOIUMES. ....ccoceiiririerenieieieeereeeee et ree e sae s s ensene s 3.20
3.3.4 Waste Treatment Plant Waste VOIUMES .........ccoeviiiiiiiic e 3.21
3.4 Comparison of Environmental Impacts Among the Alternatives ..........cccooreeeenneicceecenns 3.21
341 LaANA USE .ottt e e e bbbttt 3.25
342 AQT QUALEY.corieite et e 3.26
3.4.3  Water QUAlity .occoviiiiiiiiiiii s 3.27
3.4 GEOlOZIC RESOUICES......ceeueereceeicecretreuetiaeseneieseesseeseecsssesseacssessacsssnesese s ssesesae 2. 3.36
3.4.5  Ecological RESOUICES .iccrcerrieieieiirerieeeeenisee et ettt et s ne s 3.36
3.4.6 Socioeconomics and Environmental JUStice .........cccoorvineccnincnnnicnnenncnincneioeenn. 3.36
3.4.7 Cultural, Aesthetic, and Scenic RESOUICES .....ccccveereciieiieiirrecrer e e eeseneennes 3.37
3.4.8  TranSPOItAtiON ...oeececceirreriirieteeees e seeeteee st esee st e e e e e e en e e e e e enes 3.37
31419 NOISE.uivteeiiiienereere e eeereeee ettt ettt e et et r e et s e e e e et 3.39

3.4.10 ResSource COMMILMENTS .....c.ceiiiiiiiiiiiirerererreeriecssrssesssrssreeessessrerreeaessressessssssssssessesnes 3.39

Final HSW EIS January 2004 iv




4.0

3.4.11 Human Health and Safety..........c.cccoccrmininin, 3.39

3.4.12  Cumulative IMPACES......cooeririeeeirirereie et ettt s 3.43
3.5 Areas of Uncertainty, Incomplete, or Unavailable Information...........c.cccooeonieinninnnnnns 3.54
3.5.1  WaSte VOIUMES oottt sn s sas e 3.55
3.5.2 Waste Inventories of Radioactive Materials............cccceeniiiecniniciccciinn 3.56
3.5.3 Waste Inventories of Non-Radioactive Hazardous Materials ..........cccooeriinneccnncns 3.56
3.5.4 Release, Fate, and Transport of Radioactive and Hazardous Materials................... 3.58

3.5.5 Human and Ecological Risk Associated with Exposure to Radioactive and
Hazardous Materials............. ereeresereaett et e st r e e R e e e een e s R e Rt e s Rt e r e s e e e e nn e s be s e nes 3.60
3.5.,6 Technical Maturity of Alternative Treatment Processes.......c..ccccecrveeverrerereescecnne. 3.60
3.5.7 Timing of Activities Evaluated in the Alternative Groups..........ccccecrnevernnescrnceen. 3.61
3.6 COStS OFf AIETNALIVES ..eeoueiceeereririrreeraerrmrir ettt et esssesa s s b e sbessssnnesnaes 3.62
3.7 DOE Preferred AIernative........cccooevveceercinniriii i 3.63
3.8 REFEIENCES ...uiiiieeieriieriicerren ettt e st sre s as s s 3.64
Affected ENVIFONMENT......coviieiiirieecnnirirereese et sresst st sste st rae s ssssassssssassaassassneens 4.1
O N 11 (o 7o 0 1o T OO OO OSSR ROTP 4.1
N I3 To B OO OO 4.3
4.2.1 Hanford Reach National Monument ...........cccevrrveenenne eeeeeree e rae e eeaesaesresareeas 4.6
42,2 200 ALBAS....corteuieueeirriree ettt e et a s bbbt 4.7
4.3  Meteorology and Air QUAlity ........covrerriiiiiiinirce e 4.12
4.3.1 Climate and MeteOrOlOZY ........cvvervrurirrinieinitiisirrenreesereseresstessieec s teeese s s ssaneas 4.12
4.3.2  Atmospheric DiSPersion........ccoiiiimiii s 4.20
433  AirQuality.....cccoeunnee. ettt st e et sttt et s et et n e rens 421
4.3.4  Background Radiation...........cccourererurereneniereirenirinetreseseiesenesessneseseressaesessssasesssesens 4.24
4.4 GeOlOGIC RESOUICES....c..ecuiiriieirieicccct sttt benobes 4.25
4.4.1 Topography and GeomOrphology .......ccoeeiriricceirirnr i 4.25
442  Stratigraphy ....ccceeccernecerccrm s 426
B.4.3  SOIIS uieiiceieeeeciirreceren ettt st sae s she e et et ae s reeanene e neenene e 4.30
444  SeismiCity...cccoervvrrrrieverennes e 4.30
4.5 HYAIOIOZY . eoveiieeiteeeiee ettt ettt st bbb bbb 4.36
4.5.1  SUMACE WALET ....viiiiriiiririeeeereeie e ceerercee e eseee e saes st e s b s raeshe s srs st st s s r e b ssaesnneneas 4.36
4.5.2 Hanford Site Vadose ZONne ......ccc.cecceevrriinmiiennieceneene et sss s orsesanens 4.40
4.5.3  GrOUNAWALET ....cccrvverrerersrerese ittt s s e s e e et s b esns bt eens 4.44
4.6 Biological and Ecological ReSOUICES ........ccoiiiiiviinniiiiiiinniiinctc et 4.55
4.6.1 Vegetation .....cccccecenniininninnenines eereeeee et et este st et et e e e s Rt s e ere s sReeerEenesan e e s s be s e enes 4.56
4.6.2  WIKILE.....cueeererieer ettt et s s s se e 4.63
4.6.3  AQUALIC ECOLOZY c.veriveveniriniririirientetet et st ass s s 4.67
4,6.4 Threatened and Endangered Species.........ccoviiiiiiiniinnnnniciineeeenns 4.68
4.6.5  MIiCIODIOtIC CrUSES ..couiieieuiriiiicrieereete et e e se e s sae e b s sbe 4.74
4.6.6  BIOGIVEISIEY ..ueiiiieiiiirie ettt s 4.75
4.7  Cultural, Archaeological, and Historical ReSOUICes.........cceuvrirceeeinmrriinnniciinniiniienns 4.75
4.7.1 Native American Cultural Resources and Archaeological Resources.................... 4.75
4.7.2 Historic Archaeological RESOUICES ..........cceeeririeiriieneiccrer s 4.77

v " Final HSW EIS January 2004




4.7.3 Historic Built ENVIronment ............coceeerieniriercennrernneceneneet et seeeenns 4.78
4.7.4 200 ATEaS....eeerrirrreerrrrrinircneeeeeeersnnnssresseeseessressaessies SRR PTRPRON 4.79
4.8 SOCIOCCONOMIC ACHIVILY .uivvvererererrrinerseereenierrreeressnsnsesserserereessenssessesssesssssseessnessessnessesses Seesensn 4.81
4.8.1  LoCal ECONOMY ...ooiriiiiiiiicccteccctent ettt et 4.81
4.8.2 Environmental JUSTICE ......ccocotruecreriinennineneni e e 4.83
4.8.3  DemMOZIAPNY ..coveirieeiiiieeeri ettt st 4.89
4.8.4  HOUSINE ..eooviriieiieriiieniireesuessesarneessensesreescesesssesansasassesseeessssessseseesseesesssesmesseessnns 4.89
4.8.5 Traffic and TranSportation..........evveeeceereresmrieneneesesenineereres e seeeeseeeeseenenes 4,89
4.8.6 Educational SEIrVICES .......c..cccerrrrrirrcrerterieteeeneereecrnseenee et s esee e esneseeseesennes ...4.94
4.8.7 Health Care and HUman ServiCes.....cccocevuivueeerrineerinrecennenncrreceeesneeeeeeeeeenes 4.94
4.8.8 Police and Fire Protection .........ccoeveveireieceincciniecnenceeceneeesreseeeeeesee e 4.95
B.8.9  UHIIES .ccuriveiverrireererieeresresesiessesnsesssstssessassessesseseessesreseessee e ssesseese et ensemeetensesesneases 4.95
4.8.10 Aesthetic and Scenic RESOUICES ........cecverrrirrrieieerieennieinriesreesireeereesreessenessensseenees 4.96
4.9 NOISE..eiieirricreerrereesnisessrtereessesstsrrssrtessesseasesseosseessentssseesessseasssseesseesseessssreesansnsessessssssrrsneesses 4.96
4,10 Occupational SAfELY ........ccccoieeiiniicee ettt e et 4.98
4,11 Occupational Radiation Exposure at the Hanford Site.........c............ ereeceesreesstsnnaaresereressanns 4.99
4,12 RETEIEINCES .ovvvverriieeerrreeirietee st ste st et s bt e e saeseen et et st et e e et et s s b e s e et sae st e st areenesnesrennesnees 4.103
5.0 Environmental ConSeqUENCES......cccerrvrerererrrrseereesimrrnmeseessnsssersaesiens Hreereesrerereesreeeesrrestenreerarenenees 5.1
5.1 LANA USE .oiiiieieieiieteieee st ceeree et s e cr e e e bt st s as ba et se b sh e bbb et b bR 5.8
5.2 AITQUAKLY ...ovueeeceeeeeee ettt s sttt ss bbb b sa st nee s 5.16
5.2.1  ARernative Group A....c..cociviiiiiininniniiii et 5.19
522  Alternative Group B ...ttt 5.21
5.23  AIernative Group C....cociiviiriiiirrerereeeiinieecreerceeeeersrerssecesseesereesnreessesssesssssssssssass 5.22
524 Alternative Groups Dy, Dz, and Di...ceeciviiiiciiiiiicceneccrrceees e, 5.23
5.2.5 Alternative Groups E, E, and Ej c..ooueveveiiiiiccc e 5.25
5.2.6  NO ACtiON AIEINAtIVE ......cccccviiiereciiririserereesrisreererssrinessstecsesssesssesseecsssaessessesssirssenne 5.25
5.2.7 Comparison of the Alternative GIoups ..........cocoeveeerenninniisiennssssns e 5.27
5.3 Water QUALLY ...cocviieeiriiicer ettt et s 5.30
53.1 Potential Short-Term Impacts of Operations and Construction Activities.............. 5.30
5.3.2 Methods for Assessment of Potential Long-Term Impacts.........cccecnnvnninivinninnns 5.31
5.3.3 Use of ILAW Performance Assessment Calculations to Support the
HSW EIS ottt cetsr et sttt ettt e 5.40
5.3.4 Potential Long-Term Impacts on Groundwater Quality.........cccocevvcervvrevrcenncrreccnne. 5.41
5.3.5 Effect of Long-Term Cover System Performance Assumptions..........ccoeecvvvnmnuinnns 5.75
5.3.6 Potential Groundwater Quality Impacts at Waste Management Area
Boundaries for Selected ARErNatives .......cocecveveevrienieiiieeecrrentreeseeseneenree e 5.78
5.3.7 Potential Groundwater Quality Impacts from Hazardous Chemicals in
Pre-1988 Wastes.....cccovveeviiiierereerieeereeeeeereenenes rreeeieerraeeeseraraaeresarrrraereasareeaanns 5.91
5.4 GEOlOZIC RESOUICES ..c..eoviiirniiriiciirr ettt sbs s 5.96
5.5 Ecological RESOUICES .....cciuiriiieeriiticiceeti ettt bbb bbb st 5.97
5.5.1  AIernative GIoUDP A .....ceorerereeriiecie ettt s sas s sns s 5.98
5.5.2  Alternative Group B ..ot 5.102
5.5.3  Alternative GIroup C.....cocvvrvvirreecemrnneecescenrriveniiieneseeeseseseeens revreneesreseesaennane 5.103

* Final HSW EIS January 2004 vi




5.5.4  Alternative GroUP Dj..cccvvrcceernininniccceneniencecee e esnesnes 5.104

5.5.5 Alternative Group Da.....ecocveveeennnincicciiinincicniinenns eereeeerrensenenrennns reereerceseens 5.105

5.5.6  Alternative Group Di...cocoveeiiiiiieiiennceteee et 5.105

5.5.7 Alternative Group Ej ..ot 5.107

5.5.8 Alternative Group E;...cccevvvvvrcvceeceens e ereereiseeresiesesbereeesinatrraeeesiarataeeiaaaraeaeeaabes 5.107

5.5.9 Alternative Group Ej..c.cccooeeiimiiieeeeeiien e 5.108

5.5.10 NO Action AIEINAtiVe .......ceeveiiiiecieirere ettt 5.109

5.5.11 MiCIODIOHC CrUSES ...c..ciieereeeirietecee ettt csee st see et ene s e enea 5.110

5.5.12 Threatened or Endangered Species ........cocooviniiniciinneenne s 5.111
5.5.13 Potential Impacts on Columbia River Aquatic and Riparian Biota in the

Long Term.......cooveninvininniniinnnns e e e 5.112

5.6 SOCIOECOMNOIMICS .uiivirererrrceersresreeeessissmssseserrersesstsssesaessesstssssestsenasesnesssssnsssnesasssasesresssnsans 5.114

5.6.1  Alternative GIoUP A ...oouceeieeeeririnrieieecteeeeeecetese s sreee e e e e e s e seesmnesanes 5.117

5.6.2  Alternative GroUP B ........ccoiiivveiiininienieniinnessestsceseesee s e sesseesessesesesssesessessens 5.119

5.6.3  AIternative Group C....cceeveieeeiiirceeeerersteses e eeeseesseeesnessnssneessessenssressesansssnsneess 5.121

5.6.4 Alternative Group Di....cccvoviiierverenrrcinnnnne et sas s saesesneenes 5.121

5.6.5 Alternative GroupE ....... reeeereeearr e Eerar e eets e e e e e e s eb e s Re e R E e R s R R R bRt 5.124

5.6.6 NO ACtion AIEINAIVE .....couerviiiieeeeirericecreee et eve 5.124

5.7  Cultural Resources Impacts............ ettt et e— bbb bbbt b n bbbt b s st et s nae b raesanas 5.126

5.7.1  AIernative GroUP A.....ocoovevcevriesionineneeseeieneesee s ssese s cesee e srese e ssessessesnene 5.127

5.7.2  Alternative Group B.................. et i e e st re e st st e s st e s e e s rresaeesaeesaee e reeseeeanenees 5.128

5.7.3 Alternative Group C........cccooviivivvniiininne e TN 5.128

5.7.4 Alternative Group Do 5.129

5.7.5 Alternative Group E ......cccovvvvviiiniiiiciiiiii 5.129

5.7.6  NO Action AHEINALIVE ...ccouerviiiieneeceeceirictcereet st sesaeneen 5.129

5.8 Traffic and TranSpPOrtation...........cecvereeeeerersesseeesnrnsnensessseessssessssesssensseses vt 5.131

5.9 L NOISE ittt e e s e sre s 5.147

5.9.1  ARErnative GIOUP A .....ccoviieiieninieeeee ettt s eme s st s sb et ons 5.148

5.9.2  Alternative Group B ettt ee et e ettt anetens 5.149

5.9.3 Alternative Group C......ccoovninrvniniiiiniiiniiinecec s rererreesrenre e reeaeeesies 5.150

5.9.4 Alternative Groups D and E ...t 5.150

5.9.5 NO ACtiOn AIEINATIVE ..ccvervrirrirrrrceresreceesr ettt sressesar e s s 5.150

5.10 Resource COMMIMENES ....ecvverrirerreccerenrmrmrrrresrenesitsssassessresiesonsssessssssesssssssssssssssssnss 5.151

5.11 Human Health and Safety IMPACS ..........ccveeeeererereeesessessessessessenssssssssessssssssssssssssssnsss 5.154

5.11.1 Operational Human Health and Safety Impacts...........cccocevvviinvnnniiiiiniennnnn. 5.158

5.11.2 Long-Term Human Health and Safety Impacts...........ccccorviinininininninninininn 5.217

5.12 Aesthetic and Scenic RESOUICES........cvviviiririniiiniiiiiir e 5.270

5.12.1 ARernative GIOUP A .ccoovvivririrnreiniinie ittt s sssesressesnesrsssesnas 5.271

5.12.2 Alternative Group B ... 5271

5.12.3 Alternative Group C....eeciiiiccre ittt sttt sns s 5272

5.12.4 Alternative Group D........ccccvvenens SO RO OOPOTPTOOPTPRORTRPIO 5.272

5.12.5 Alternative Group E ...cooviiiierveniinirien et cee e ssnesneones 5.273

5.12.6 NoO Action AIErnative ..........ccoceeeererrenrnrrnrcnnne e et eeseeseneeennens 5.273

vii Final HSW EIS January 2004




5.13  Environmental JUSLICE .......ccceeverviririiieecteirieeeeeeee sttt ser e sttt 5.275
5.14  Cumulative IMPaCTS....iceccevirirriirere et et a bbbt 5.277
5.14.1 Land Use ............. OO P PO PPPPN 5.279
5.14.2 AL QUALILY cvvvvreveeeeeeemneeeeeeeeeo oo seeessseeeesseesesessesessessssesseseseeeneseseseesssseasessesesenss 5.279
5.14.3 Ecological, Cultural, Aesthetic, and Scenic Resources...........cccceeeveervveecernrrcnnnne 5.280
5.14.4 GeOoloZIC RESOUICES. .....coceeeeeiiiiieiirereetet ettt et esnesne 5.281
5.14.5 Socioeconomics.......... ettt bbbttt s st b bt aenas e tesenanans 5.282
5.14.6 Public Health...........cocveceeiriiinirenieneneeneeeeeneeneenseesreeseesseeeesns e 5.283
5.14.7 Worker Health and Safety ..........cccoceiniininnincci e e 5.299
5.15 [Irreversible and Irretrievable Commitments of ReSOUICES........ccccvcivececerinenenincneeneennnn, 5.300
5.16 Relationship Between Short-Term Uses of the Environment and the
Maintenance or Enhancement of Long-Term Productivity ... 5.302
5.17 Unavoidable Adverse IMPacts.........coccveereeereeenernrresiecreeieeeneressreeecesnees e eceeseseesseesssnsneas 5.303
5.17.1 Alternative GroUP A ......cccoeeieeeierm et ssssatss e sresessssessone 5.303
5.17.2  Alternative Group Bi.......civeueieiiecnirriccceeesreeeesetesssesssssssssssssassssessssssssssesssnsesees 3. 304
5.17.3 Alternative Group C......ocouemimiiiiiiiiiiiinn s R 5.304
5.17.4 Alternative Groups D and E (All Subalternatives).......cc.cceccevcnvininicrninniiinnnnn. 5.304
5.17.5 NO ACtion AREINALIVE .....ccceveerierieeririerieeceeretesetrre e et eee s enene 5.304
5.18 Potential Mitigation Measures...........ccoecererrcrrecrmmenrnrcenineens ettt e s e 5.306
5.18.1 Pollution Prevention/Waste Minimization ...........coceoerinccennnnnnininniiinninnn 5.306
5.18.2 Cultural RESOUICES ...ooevceeeiieeceriiiiiitin et s 5.307
5.18.3 Ecological RESOUICES ......ccciiiviiniiiiiiiiiiiiiici e 5.307
5.18.4 Water QUality .....cccovvevenriiiiiiiiiicniic 5.308
5.18.5 Health and Safety — Routing Operations ..........cccoveveererenninnniinecienncnenienenene 5.308
5.18.6 Health and Safety — ACCIAents ........cooueveevriirieniee et 5.309
5.18.7 Traffic and Transportation.........ccecceceeervrireneenineneeeieeeneneeeceesnecnens e 5.309
5.18.8 Area and Resource Management and Mitigation Plans ........c.ccecvveiiinnnnnnnnn, ....5.310
5.18.9 Long-Term Stewardship and Post CIOSUIE..........c.cevniiininiiinin, 5.312
5.19  References .....cccvvveereenrmiesiriririrrrcecer sttt e e e st 5313
6.0 Regulatory Framework .......cocececeiiieeieene et e e 6.1
6.1 Potentially Applicable StatUtes..........cocvuerernrirrceneten e s 6.1
6.1.1 Federal Statutes ......cccecnrererrrnmniniiiiniitiiesee st a et 6.1
6.1.2 Washington State Statutes OO OO OO TP OO 6.6
6.2 Land-Use Management...........cvovcerereeneisniniinisiismiiiniisisessss s ssisestossosssossssssaenssessenes 6.8
6.3 Hanford Federal Facility Agreement and Consent OTder ...........ccoiiniiniininninnninnnn, 6.9
6.4 Hazardous Waste ManagemeNnt...........cc.eueeurireurirsisseecsseesimessessmsneesssesessessssssseseasesemsersesssesssanes 6.10
6.5 Radioactive Waste Management..........ccoevvevviruiiieiiiiniieniiiiiiesissnesir e sissssssnessressssnsssessessenas 6.11
6.6 Radiological Safety Oversight.........ccccocvrvmiiinnnnccnniiiiinen, ettt ne et nne e 6.12
6.7 Radiation Protection of the Public and the Environment..............ccoocecninnniiinninnicone, 6.13
6.8 Occupational Safety and Occupational Radiation EXposure ............ccoevuvevineinnnnninenncins 6.15
6.9 Non-Radioactive Air EMISSIONS ....c.ooeveeceeriinennieecnncn e svesesssine 6.16
6.10 State Waste Discharge Requirements ..........ccoceeeireiicoinicecniicnrcneetenieie e 6.16
6.11 Transportation REQUITEMENLS...........coccvemivriniininiiii e 6.16

Final HSW EIS January 2004 vii




6.12 CUIUTAL RESOUICES ...oeiiieriteriiieciitieiciiereeeesseee e cetaee e e ssssbraecsesbabeaessseassbtsassessossssssesssssssesssesbsaesnn 6.17

6.13 Treaties, Statutes, and Policies Relating to Native AmMericans .........coccceoerierceecerceenceceecrnnnnns 6.18

6.14 Environmental Justice and Protection of Children .........c.cocoeviiiiiiicciiinciienieeeeae e 6.20

6.15 Chemical Management ........c.ocvviiivmiiiiiiniiiiieiesesssssssesssssessesssnons 6.21

6.16 Emergency Planning and Community Right-to-Know........cccoovoieiiienneninccconceneecnnnenenne 6.21

6.17 Pollution Prevention ...........oveimrinisieensinsse s ettt e e 6.21

- 6.18 Endangered Species ........cceceveveernienennennenencee. erreeesre e s e n ey e bt et eet s e e ne e r e s eaaeenenes 6.21
6.19 Permit REQUITEMENS.......ovurvureeerirtrcarinemsesesessssessessesesssssessssesessssssessseessesenes e nes 6.22

6.20 RETBIENCES. ... vvreeeeiiiieierieceae e eceeee sttt ettt e e she b se e be e e st e re et et st emesnesenas 6.24

7.0 List of Preparers and Contributors. ........cocoeeveeennnncneneeneseneeceens deererreeere s et et e e nae s e e e e e s e e eaeee 71
TIAEX 1veveeirereeteneeirssteeren e e se et e e et e s s e e et eae s aeeae s bt e e et e st s aeemeeseshe et e st sh e e st e Rt e ae e at et e b et e b et e sebe e eneenee Index.1

ix Final HSW EIS January 2004




1.1
1.2
1.3

1.4
1.5
1.6
1.7
2.1
22
23
2.4
25
2.6
27
2.8
2.9.

2.10

211
2.12
2.13
2.14
2.15
2.16
2.17
2.18

2.19.

3.1
32
33
3.4

3.5

Figures

Hanford Site Location Map ........ccccccueiicnierceen et etsss e sane 1.4
States with Radioactive Waste Disposal ACtIVILIES c......cceeeviieniiniciniirccercre e 1.6
Relationship of the HSW EIS to Other Hanford Cleanup Operations, Material

Management Activities, and Key Environmental REVIEWS ..., 1.12
Radioactive Material Disposition at Hanford in Terms of Waste Activity (MCi)......cocvuvvceeneee 1.13
Treatment Action AEINAtIVES. .......cceuvireerceeeeeirere et eme s ee e 1.41
Disposal Action AHEINAtIVES ........cceceruiiiiiiireiinee ettt s e e e se e s srnoee s 1.42
Development of Alternative Groups......c.cooiiiiiiiii s 1.44
Waste Types and Waste Streams Considered in the HSW EIS ... e 2.2
Long-Length Tank EQUIPMENt..........ccovnmiriimrincrirnneneeeeeceecene s JOSRRTTRR 2.6
Aerial View of the Central Waste COMPIEX ....ccovevueriieecerircninrc e 2.13
Storage of Waste Drums in Central Waste CompleX........ccovvinivininniininnniiinns 2.14
Schematic Drawing of RH TRU Caisson in the LLBGS .......c.occovceemieninenneiieneniiicniennenennnes 2.15
Waste Receiving and Processing Facility .......ccccocininnnnnne Hterresreer e e e eaereenaeereanssanesaeseans 2.17
X-Ray Image of Transuranic Waste Drum COntents ........cc.oceecerrinerrniernmneenrinence e eeeneseeeenns 2.17
Layout for the Waste Receiving and Processing Facility .......cccoccovrviiiicininiccnincnccniinees 2.18
Transuranic Package Transporter-1I Being Loaded in the Waste Receiving and ,
ProcesSiNg FACIHLY .....oooiiiiiiececece ettt ettt ettt e s st e s san e s e e s eesssesseeasees 2.19
Macroencapsulation of Mixed Low-Level Waste Debris at a Commercial

Treatment FACIIILY ....cocvvriieeeeerie i cneereesese et esresees et eser s s s e s esen s e sseesee e s e sesansseessessesaenes 2.20
View of the T Plant Complex with 2706-T Facility and the T Plant Canyon Noted................... 2.22
Aerial View of a Low Level Burial Ground ...........coocoviiiiiiiieninniininnncnnennn. 224
High-Integrity Containers in a Low-Level Waste Disposal Trench ..........cccocoviiniiiiiiiinnnnn 2.25
Trench Grouted WaStes......ccovrureeerrmiiirirstccertrcrcr ittt sbes et sr et sn s sn s s r e ss s sns s 2.26
Treatment by Macroencapsulation at the LLBGS ..o, 2.27
Mixed Low-Level Waste Disposal Trench........c............ eteeeteeree s n e e e et e s aesraessassaerestaseresnerean 2.29
Environmental Restoration Disposal Facility (ERDF) ................. e ereree ettt saeens 2.32
Typical LiNer SYStEM ...cceciiiiieircece ittt s 2.34
Modified RCRA Subtitle C Barrier for Mixed Low-Level Waste Trenches and the

Low Level Burial GroUnds ........cvvvceermemecermnrni et sesessssessseesmessiesinssssnsssesssessssssns 2.36
Options for HSW EIS AIternatives.......cccocveeeriininiiicniiiiineisiicsiesieece s sessscsssseens 3.2
Locations of Existing and Potential Processing and Disposal Facilities on the Hanford Site ...... 3.4
Range of Waste Volumes Considered in the HSW EIS........cccccinininnininin, 3.5

Hypothetical Annual Dose from Drinking Water Containing Maximum Concentrations of

. Radionuclides in Groundwater at 1 km Downgradient from the 200 West Area Disposal

Facilities as a Function of Calendar Year — Hanford Only and Upper Bound

WASTE VOIUMES ..ottt as e sad bbb bbb sbs b sas b onis 3.31
Hypothetical Annual Dose from Drinking Water Containing Maximum Concentrations of
Radionuclides in Groundwater at 1 km Downgradient from ERDF as a Function of

Calendar Year — Hanford Only and Upper Bound Waste VOIUMES ..........cccovervvmveeveeeerirenns 3.32

Final HSW EIS January 2004 : X




3.6

3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14

3.15

3.16

3.17

3.18

4.1.
4.2

43
44
4.5
4.6
4.7

Hypothetical Annual Dose from Drinking Water Containing Maximum Concentrations of
Radionuclides in Groundwater at 1 km Northwest Downgradient from the 200 East Area

as Disposal Facilities as Function of Calendar Year — Hanford Only and Upper

Bound Waste VOIUIMIES ... s 3.33
Hypothetical Annual Dose from Drinking Water Containing Maximum Concentrations of
Radionuclides in Groundwater at 1 km Downgradient Southeast from the 200 East Area

Disposal Facilities as a Function of Calendar Year — Hanford Only and Upper

Bound Waste VOIUMES ... e 3.34
Hypothetical Annual Dose from Drinking Water Containing Maximum Concentrations of
Radionuclides in Groundwater Near the Columbia River as a Function of Calendar

Year — Hanford Only and Upper Bound Waste VOIUMES.........cooviiriiiiirnimiiniininnnnn. 3.35
Annual Dose to a Hypothetical Resident Gardener at Various Times over 10,000 Years
Using Water from a Well 1 km Downgradient from 200 West Area .........ocecvevvevininnicivinnnn. 3.44
Annual Dose to a Hypothetical Resident Gardener at Various Times over 10,000 Years
Using Water from a Well 1 km Downgradient from ERDF ........c.ccociiivnininccienee 345
Annual Dose to a Hypothetical Resident Gardener at Various Times over 10,000 Years
Using Water from a Well 1 km Downgradient Northwest from 200 East Area..........c.coovveneenn. 3.46
Annual Dose to a Hypothetical Resident Gardener at Various Times over 10,000 Years
Using Water from a Well 1 km Downgradient Southeast of 200 East Area........ccocccevniienennee 3.47
Annual Dose to a Hypothetical Resident Gardener at Various Times over 10,000 Years
Using Water from a Well Adjacent to the Columbia River.......cccoonvvinicnnirinnniniicninnnn 3.48

Annual Dose to a Hypothetical Resident Gardener with Sauna/Sweat Lodge at Various
Times over 10,000 Years Using Water from a Well 1 km Downgradient from

200 WESE ATEA «....ceveenereeeetereseesesesesssesesasasessssesessssssssssesencsssenessseneesesenesesensosesensesesesssssesesesanees 3.49
Annual Dose to a Hypothetical Resident Gardener with Sauna/Sweat Lodge at Various
Times over 10,000 Years Using Water from a Well 1 km Downgradient from ERDF .............. 3.50

Annual Dose to a Hypothetical Resident Gardener with Sauna/Sweat L.odge at Various

Times over 10,000 Years Using Water from a Well 1 km Downgradient Northwest

from 200 EaSt ATEA .......uuvverceeseccemnecesrenrsereeemrcesssennes ST ettt 3.51
Annual Dose to a Hypothetical Resident Gardener with Sauna/Sweat Lodge at Various

Times over 10,000 Years Using Water from a Well 1 km Downgradient Southeast from

200 EaSE ATBA..c.ccuveeieieeeceerirreeseesiestesiessessnessessessenssnssnessesssessneseesssssstasssssseesbessessasnassresnnssnsannans 3.52
Annual Dose to a Hypothetical Resident Gardener with Sauna/Sweat Lodge at Various

Times over 10,000 Years Using Water from a Well Adjacent to the Columbia River............... 3.53
Department of Energy — Hanford Site ........cccooviiiiiniiiiiieecissneessniens 4.2
DOE Preferred Alternative for Land Use on the Hanford Site from the Final

Hanford Comprehensive Land-Use Plan EIS Record of DeciSion ........cocvevviiiieiiviieneeinenines 4.4
Hanford Reach National MONUMENt ...........cocviciirieniiienieenee e sere e cseessnr e e sas e ssees 4.8
200 WESE ATEA 1.uveiriiiiieeeir e rieesreseesesseesee st e seesrees s e e eeesorsdaas s shes s sbe s s b e s s sbe s sRs s sas b e be s b assntesanis 4.9
200 EASt ATEA...c.eeiiiieeiiieeriieiriiesteecterteseestesseesaeeseese e s st eenees s e eess e esse e ean et sanre snrenb et bsebsesrsenates 4.10
Hanford Meteorological Monitoring Network..........coccecriininniceninccene e 4,13
Wind Roses at the 9.1-m (30-ft) Level of the Hanford Meteorological Monitoring

NEtWOTK, 1982 10 2001 ...curiiiiriieieieirceirieeeee st sesrets e e e e ee s ee s n s e bt sas shsbentasen 4,15

Xi Final HSW EIS January 2004




4.8

49

4.10
4.11

4.12
4.13
4.14
4.15
4.16
4.17
4.18
4.19
4.20
4.21
4.22
423

4.24
4.25

426
4.27
4.28
4.29
4.30

431
5.1

5.2
5.3

54

Wind Roses at the 60-m (197-ft) Level of the Hanford Meteorological Monitoring

NEtWorK, 1986 10 2001 ....ovivrrrerirreeeiirririreeeieesiteesieresseesssreessssteesssranasssseessosnnsssssessansesssssesasassn 4.17
Geographic Setting and General Structural Geology of the Pasco Basin and

HANOTd S ....vvvvvrneceersssnneesisseeesssssssssssesssssesssnneces SRRSO 4.27
Stratigraphic Column for the Hanford Site .........coomvveiininiiniininnve 4.28
Generalized West to East Cross-Section of the Hanford Site Structure and

TOPOZIAPNY ....vvvesveannrerensesessssse s sssssssssssssss s ss s s sbss s s st b s bbb b ss s st nrnes 4.29
Soil Map of the Hanford Site. .........ccocvirvivceeeinrcnr e 4.31
Historical Seismicity of the Columbia Plateau and Surrounding Areas. .......ocovvvrenniinnininiinens 4.34
Seismicity of the Columbia Plateau and Surrounding Areas as Measured by

SEISMOZIAPNS. ...vveveereeieereerere e e e bbb bbb 4.35
Surface Water Features Including Rivers, Ponds, Major Springs, Ephemeral Streams,

and Artificial Ponds on the Hanford Site................. eereesnente st eereeseeesar e e s nesane e e st st e ebaebbe b s 4.37
Extent of Probable Maximum Flood in Cold Creek Area............icocvreiieeeninnncnencncineiennns 4.41
Groundwater Elevations for the Unconfinéd Aquifer at Hanford, March 2001 .........cccccoeuenneee. 4.46
Groundwater Elevations for the Unconfined Aquifer at the 200 Areas ..........cccceereevmneend veeers 4.47
Distribution of Major Radionuclides in Groundwater at Concentrations Above the

Drinking Water Standards During FY 2001. .....c..ccviniiiiininininienieininees 4.49
Distribution of Major Hazardous Chemicals in Groundwater at Concentrations Above the
Drinking Water Standards During FY 2001.. ......... rerte et e et e te et st resae e s n et e e e e enenesaeas 4.50
Distribution of Vegetation Types and Land Use Areas on the Hanford Site Prior to

the 24 Command Fire of 2000. .....ccocciiiiiiiiciiiiiinciinetr e e 4.57
Distribution of Vegetation Types and Land Use Areas in the 200 West Area Prior to

the 24 COMMANA FIFE ...c.uvvirieeiiiniisereceeeeeeee e e s s e ee st s sre s sba s s sbe s bae s ba e s b s ssasssansares 4.64
Distribution of Vegetation Types and Land Use Areas in the 200 East Area Prior to

the 24 COMMANA FiFE c.vcuvvvvieveriieeeceeeentectnesr ettt s s ettt s b st sa s s a s s s et 4.65
Species of Concern on the Hanford Site and the 24 Command Fire Area...................... S 4.73
Location of Asian, Black, Hispanic, Native American, Pacific Islander, and Overall

Minority Populations Near the Hanford Site ..o 4.85
Location of Low-Income Populations Near the Hanford Site .........cccoooverieinncnininiciiniien 4.88
Transportation Routes in the Vicinity of the Hanford Site ..o, 491
Transportation Routes on the Hanford Site...........cooeevicniniiiiiiiinnccnens 4.93
Occupational Injury and Illness Total Recordable Case Rates at the Hanford Site

Compared with the DOE Complex and Private Industry.........cocovvvviiviniiiniincisneccieinas 4.99
Average Occupational Dose (mrem/yr) to Hanford Site Individuals with

Measurable Dose, 19972001, ....occeriiiice ettt see et st sen e e e s e s s eesnenesnss e 4.101
Collective Operational Dose (person-rem/yr) at the Hanford Site, 1997-2001 .............. reenerees 4.102
Schematic Representation of Computational Framework and Codes Used in the

HSW EIS..oo it eirerre s sterte st stessa s et e et e coes e et sr e e e s e e e e e e ben b e e saae st sb e sb e b enes 5.32
LOAs Used in Comparing Potential Long-Term Groundwater Quality Impacts ..........ccocceueeee. 5.34
Technetium-99 Concentration Profiles at Various Lines of Analysis (Alternative

Group A — Hanford Only and Upper Bound Waste VOIUMES) ......cccoovveirmreriinniciiicciee, 5.43
Iodine-129 Concentration Profiles at Various Lines of Analysis (Alternative

Group A —Hanford Only and Upper Bound Waste VOIUMES) .......cceovrvvenvinieeeemiininccieieienns 5.44

Final HSW EIS January 2004 ' xii




5.5

5.6

5.7

5.8

5.9

5.10

5.11

5.12

5.13

5.14

5.15

5.16

5.17

5.18

5.19

5.20

5.21

5.22

5.23

5.24
5.25
5.26
5.27

Technetium-99 Concentration Profiles at Various Lines of Analysis (Alternative -

Group B — Hanford Only and Upper Bound Waste VOIUMES) .....coocvermnivinsiinnenninenineniiennan. 5.45
Iodine-129 Concentration Profiles at Various Lines of Analysis (Alternative

Group B — Hanford Only and Upper Bound Waste VOIUMES) .....ccocvuviiniiviniinninininicneninnnen, 5.46
Technetium-99 Concentration Profiles at Various Lines of Analysis (Alternative

Group C — Hanford Only and Upper Bound Waste Volumes) .........cccocvvivinvnnnvninenneniininen, 5.47
Iodine-129 Concentration Profiles at Various Lines of Analysis (Alternative

Group C — Hanford Only and Upper Bound Waste Volumes) ...........ccccooviviiciiniiininniciiinninnnes 5.48
Technetium-99 Concentration Profiles at Various Lines of Analysis (Alternative

Group D, —Hanford Only and Upper Bound Waste VOIUMES)........ccccuviinniiininiiinnciiiinnnenes 5.49
lodine-129 Concentration Profiles at Various Lines of Analysis (Alternative :
Group D, — Hanford Only and Upper Bound Waste VOIUMES).........ceueeeeeercereermenesneeeeeeisncenee 5.50
Technetium-99 Concentration Profiles at Various Lines of Analysis (Alternative

Group D, — Hanford Only and Upper Bound Waste VOIUMES)..........cciniiinnieninininniniicin 5.51
Iodine-129 Concentration Profiles at Various Lines of Analysis (Alternative

Group D, — Hanford Only and Upper Bound Waste Volumes)..........ccocvevvenivinnininninsecnnne 5.52
Technetium-99 Concentration Profiles at Various Lines of Analysis (Alternative

Group D3 — Hanford Only and Upper Bound Waste VOIUMES) .......ovreueeencereermmreenerecseeseesseneenes 5.53
Iodine-129 Concentration Profiles at Various Lines of Analysis (Alternative

Group D; — Hanford Only and Upper Bound Waste VOIUMES)........ccoueeeveiinineieninicieiinnnieinns 5.54
Technetium-99 Concentration Profiles at Various Lines of Analysis (Alternative

Group E; — Hanford Only and Upper Bound Waste VOIUMES) ......cueevvirvereniunsiesnnnnsinsiicniennnnn 5.55
Todine-129 Concentration Profiles at Various Lines of Analysis (Alternative

Group E| — Hanford Only and Upper Bound Waste VOIUMES) ......ccocevvirriiininvinivinninnienniece, 5.56
Technetium-99 Concentration Profiles at Various Lines of Analysis (Alternative :
Group E; — Hanford Only and Upper Bound Waste VOIUMES) ........ccoovvvinmnreineniiennineieiennnen, 5.57
lodine-129 Concentration Profiles at Various Lines of Analysis (Alternative

Group E, — Hanford Only and Upper Bound Waste VOIUMES) .......cccccvuvveriinininvennineninisieininnns 5.58
Technetium-99 Concentration Profiles at Various Lines of Analysis (Alternative

Group E; — Hanford Only and Upper Bound Waste VOIUMES) ......cocvvviviinviiniiniicrisniesinesnannnnns 5.59
lodine-129 Concentration Profiles at Various Lines of Analysis (Alternative

Group E; — Hanford Only and Upper Bound Waste Volumes) ...........cccovvevniiiennninninnnnnecnnne 5.60

Technetium-99, and lodine-129 Concentration Profiles at Various Lines of

. Analysis (No Action Alternative — Hanford Only Waste Volume) .......coccoeerevnnniiininiiniinnen, 5.61

Comparison of Predicted Peak Concentrations of Technetium-99 and Iodine-129 at

200 East SE LOA from Upper Bound Inventories in Ungrouted MLLW Disposed of

ARREE 2007 ....oooovvueeeeessesessssssssessesesssssssssssssssss RS R R 5.76
Comparison of Predicted Peak Concentrations of Uranium-238 at 200 East SE LOA

from Upper Bound Inventories in Ungrouted and Grouted MLLW Disposed of

ATEEE 2007 ..ttt ettt ettt e e st e R s b e b e R e bbb et 5.77
Impact of HSW EIS Alternatives on Total Hanford Employment ..........cccovevvvininiininnnneennane 5.116
Impact of HSW EIS Alternatives on Solid Waste Program Employment..............cccocovenininnas 5.116
Impact of HSW EIS Alternatives Groups on Solid Waste Program Total Cost .............cc........ 5.117
Shipment-Mileages for Onsite and Offsite Waste Shipments...........ccccoevvvenieiiinniniinnnicinnnnn 5.132

xiii Final HSW EIS January 2004




5.28
5.29

530

5.31:

5.32
5.33
5.34

5.35

5.36

5.37

5.38

5.39

- 5.40

5.41

5.42

5.43

5.44

5.45

Highway Routes used in the Analysis of Offsite Transportation Impacts.............. S 5.136
Potential Transportation Impacts of Onsite and Offsite Waste Shipments—LCFs from
Radiological Incident-Free Transport, Radiological Accidents, and

Non-Radiological EMISSIONS .........oecveeuevceecreeiessiesiesteessessessssessssessessssessssssassesassssessssessesseses 5.139
Shipment Mileages and Potential Transportation Impacts of Onsite and Offsite Waste
Shipments—Non-Radiological Accident Fatalities .......c.coovvvviiiireniscninine, 5.140
Shipping Routes in Washington and Oregon..........cccvminmmmiiinsnsns 5.141
Association of Noise Levels with Common Sources or ACtivities.........ccovveeriverruenne [T 5.147
Location of the Resident Gardener for Routine Airborne Releases..........cccoccevenrveinnnnennennn. 5.156

Annual Dose to a Maximally Exposed Individual at Various Times over 10,000 Years

Using Water from Various Locations — Alternative Group A, Hanford Only and Upper

Bound Waste VOIUINIES ........coeeuereeerirererisesessesesesesssessssssssssesessssssessssssssessssssesans eererereererenns 5219
Annual Dose to a Maximally Exposed Individual at Various Times over 10,000 Years

Using Water from Various Locations — Alternative Group B, Hanford Only and Upper

Bound Waste VOIUMES .....cccorriirieieiiiiietcseene ittt sne s sssssae st st essesrssnnssnans 5.224
Annual Dose to a Maximally Exposed Individual at Various Times over 10,000 Years .

Using Water from Various Locations — Alternative Group C, Hanford Only and Upper

Bound Waste VOIUMES ....cccceereerreniiiierrninnsnecieseecnsnnsneseesesseesseeseesssessnessesessessssnessutsnsessssssesen 5.228
Annual Dose to a Maximally Exposed Ind1v1dual at Various Times over 10,000 Years

Using Water from Various Locations — Alternative Group D,, Hanford Only and Upper

Bound Waste VOIUMES ...cccooviieriiirircrieee ettt e esae s ae s s s sstenes 5.234
Annual Dose to a Maximally Exposed Individual at Various Times over 10,000 Years

Using Water from Various Locations — Alternative Group D,, Hanford Only and Upper

Bound Waste VOIUMES ........ccccovrriiiiiiniiiiiiiiiinrenreiiiisseesnenesessnsses ssssnes 5.239
Annual Dose to a Maximally Exposed Individual at Various Times over 10,000 Years

Using Water from Various Locations — Alternative Group D3, Hanford Only and Upper

Bound Waste VOIUMES ......ccooeruiiierereririeieeereree sttt see s s esmt e 5.243
Annual Dose to a Maximally Exposed Individual at Various Times over 10,000 Years

Using Water from Various Locations — Alternative Group E,, Hanford Only and Lower

Bound Waste VOIUIMES ......cceceriiiireeenrcernere et st eas st st sas s sressssnssrasaes 5.248
Annual Dose to a Maximally Exposed Individual at Various Times over 10,000 Years

Using Water from Various Locations — Alternative Group E,, Hanford Only and Upper

Bound Waste VOIUIMIES .....ccccvreeierrenrrirrerneermmnmeniniesiesiestsssesneessessesssessnessnsssssssessssssssnsssarsaes 5.253
Annual Dose to a Maximally Exposed Individual at Various Times over 10,000 Years

Using Water from Various Locations — Alternative Group E;, Hanford Only and Upper

Bound Waste VOIUITIES .....cccecrervuerrerrermnmnnreeeenrnssseesiesssssessesssessiesnessessssssssssesssssssssessssnnsnes 5.258
Annual Dose to a Maximally Exposed Individual at Various Times over 10,000 Years

Using Water from Various Locations — No Action Alternative, Hanford Only and Upper

Bound Waste VOIUIMIES .....ccoiiiiiiiiiiiiceiieinnereeesitssiesseseesresseeesseesssessssesssnessssnssneesssnssseseneesaes 5.263
Concentrations of Technetium-99, Iodine-129, and Uranium in Groundwater Southeast

of the 200 East Area from All Hanford SOUICES........cvvviermmeerciimreeiiircceereecieet e, 5.290
Hypothetical Drinking Water Dose from Technetium-99, lodine-129, and Uranium in
Groundwater Southeast of the 200 East Area from All Hanford Sources ......cccccoveiiicciivnneene 5.290

Final HSW EIS January 2004  xiv




5.46

5.47

5.48

5.49

Hypothetical Total Drinking Water Dose from Groundwater for All Hanford Sources
and the Hanford Solid Waste Contribution at the Line of Analysis Southeast of the

200 EaSt ATBA...oceiiiiiiiiiiiiieitii s nressessten et s e bbb 5.292
Concentrations of Technetium-99, lodine-129, and Uranium in the Columbia River at the

City of Richland Pumping Station from All Hanford Sources .......ccccecoovrreennnnnnccenncnnne 5.292
Drinking Water Dose from Technetium-99, lodine-129, and Uranium in the Columbia

River at the City of Richland Pumping Station from All Hanford Sources..........cccocevnienncn. 5.294
Hypothetical Total Drinking Water Dose from All Hanford Sources and the Hanford Solid

Waste Contribution in the Columbia River at the City of Richland Pumping Station.............. 5.294

XV Final HSW EIS January 2004




1.1
3.1
3.2
33
3.4
3.5
3.6
3.7

3.8
3.9
3.10
3.1
3.12

3.13
3.14

3.15
3.16
3.17
3.18
3.19
3.20
3.21
3.21
4.1.

42

4.3

Tables

Consequences of Retrieving and Processing TRU Waste as Evaluated in the HDW EIS .......... 1.19
Treatment AIternatives SUMMATY ........ccvvrreeeerccimminiiitoniee e reeeeeeneeenes .3.13
Disposal Alternatives SUMMATY .......cccoooiiiieeerininirce e e ens 3.14
Estimated Volumes of LLW Waste Streams .......c.ccoccvevieeeriicerineineee e eeeeenesessssniins 3.19
Estimated Volumes of MLLW Waste Streams........cocoiiinniiniiiinrssnnesnses 3.20
Estimated Volumes of TRU Waste Streams.......ccccoecvreivininiiiinnenieniincnnsns 3.20
Estimated Volumes of WTP Waste Streams Through 2046 ............ccoceieeiiniiecinenccenennenne, 3.21
Summary Comparison of Potential Impacts Among the Alternatives During Operational

Period (Present t0 2046)........cceveveiercecreine ittt s s s 3.22
Summary Comparison of Hypothetical Long-Term (up to 10,000 years) Impacts Among

the AEIMALIVES ..evuveireiiersirerirrrceeerrr e eessesst st sttt s st aess e s n s s st bbb e s b e et b s sbeeanens 3.24
Comparison of Land Area Permanently Committed in the Various Alternatives as of

2046, NA...ceiiiiieeiee ettt s e eSS e RS R eSS SR bbb 3.25

Comparison Among the Alternative Groups of Estimated Criteria-Pollutant Impact
Maximums for Solid Waste Operations in the 200 Areas, Percent of Air Quality

I3 F:1 1T (o OO OO OO PO 3.26
Highest Percentage of Maximum Contaminant Levels to the Year 12,050 A.D........................ 3.28
Highest Percentage of Maximum Contaminant Levels from 10,200 to 12,050 A.D. — All
DIUE 10 UTANTUITE 1ouveviveieeceeieie et cicsiese et e sseen et emen e s e s e sr e sbe bbb b et s b essenssbnobnnssbis 3.29
Comparison of Commitments of Geologic Resources, Millions of m>............cevveervenresereseceens 3.36
Summary Comparison of Potential Radiological and Non-Radiological Transportation
Impacts — Hanford Only Waste VOIUMES .......c.vueuirieeeererimeenessreeseseesessasesenessessssesessensesscsenes 3.38
Potential Impacts in Oregon and Washington by State from Shipments of Solid Wastes to and
from Hanford .........ccveveecvvecemmmnennr e, ettt sttt ne e 3.38
Comparison of Fossil Fuel Commitments Among the Alternatives .........cc.coccevvivninivineieenns 3.40
Comparison of Worker Health IMPACES ........cceuiurrreeecensireresreeseereesesesesssssesesseesesiessesssmnsmsensenes 3.40
Comparison of Public Health Impacts from Emissions of Radioactive Material to the

- Atmosphere During Routing Operations...........coiiiiiiiiin e, 3.41
Comparison of Consequences of Industrial Acc1dents on Workers Among '
The ATLETNALIVES c.uviueiiieeerierie ettt bbb bbb b et b s ba e sh b e b 3.41
Comparison of Health Impacts on the Public from Routine Atmospheric Releases
OF CREMICALS ..vveieetecre e e st b b s 3.42
(Sheet 1). Consolidated Cost Estimates for Alternative Groups A, B, and C.........coceceiviinnnnn. 3.62
(Sheet 2). Consolidated Cost Estimates for Alternative Groups D, E, and No Action.............. 3.63
Station Numbers, Names, and Meteorological Parameters for Each Hanford
Meteorological Monitoring Network Site........ccooivvivniiiiieee 4.14
Number of Days with Peak Gusts Above Specific Thresholds at 15-m (50-ft) Level,
1945 through 2001 ................. et eeeretettaetetuetastetesetetatees A e s es e eA A s AR s R E A re A e bt et s st st ee et enae e 4.18
Monthly and Annual Prevailing Wind Directions, Average Speeds, and
Peak Gusts at 15-m (50-ft) Level, 1945 through 2001. .........ccccorivinniiininiecne 4.18

Final HSW EIS January 2004 xvi




4.4
4.5
4.6
4.7
4.8
4.9
4.10

4.11
4.12

4.13
4.14
4.15
4.16
4.17
4.18
4.19
5.1
5.2
53
5.4
5.5
5.6
5.7
5.8
5.9

5.10

5.11

Estimate of the Probability of Extreme Winds Associated with Tornadoes

Striking a Point at Hanford ..o e 4.19
Percent Probabilities for Extended Periods of Surface-Based Inversions .........cocovvierievrnnnnee, 4.21
Federal and Washington State Ambient Air Quality Standards...........cccooveeen. e 4,22
Non-Radioactive Constituents Emitted to the Atmosphere for the Year 2001 .......c...ccccoeeencne 4,24
Radionuclides Emitted to the Atmosphere at the Hanford Site, 2001 .........ccoovvminvvninicinnn, 4.25
Soil Types on the Hanford Site...........ccooeeniviniiiniiniincs et ae e 4.32
Maximum Concentrations of Groundwater Contaminants at Hanford in FY 2001 ......ooovveeoo... 4.51
Common Vascular Plants on the Hanford Site ......cvevveviiimeeriiin i ceeseressveessinessinennne 4.59

Federally Listed Threatened, Endangered, Candidate Species, and Species of Concern
and Washington State-Listed Threatened and Endangered Species Occurrmg or

Potentially Occurring on the Hanford Site...........ccccininivniiinis 4.69
Washington State Candidate Animal Species Found on the Hanford Site ...........ccoccoeeiiini 4.70
Washington State Plant Species of Concern Occurring on the Hanford Site, as

Determined by the Washington Natural Heritage Program 2002 .............cccoovviiniviiiininnnnncenn 4.72
Birds of Conservation Concern Observed on the Hanford Site. ........c.coccvurevrernureercrerrenienennnnns 4.74

Population Estimates and Percentages by Race and Hispanic Origin within
Selected County in Washington State and the 80-km (50 mi) Radius of Hanford as

Determined by the 2000 CenSUS ......coccevreriririneeeere et st s s 4.86
Number and Percentages of Persons Defined as Low-Income Living in Counties

Near the Hanford Site, in 1999, as Determined by the 2000 Census. .......cccccovccruereencne [ 4.87
Occupational Injury, Iliness, and Fatality Incidence Rates for U.S. Department of

Energy Facilities and Private INAUSIIY ..o 4.100
Radiation Exposure Data for the Hanford Site, 1997-2001 .................... ettt ettt 4.102
Land Use — Areas Used for Disposal, ha........cccoeviiviiminniee s 5.11
Land Use — Areas of HSW Treatment and Storage Facilities, ha........ccoceniiininiinnnnnnncn 5.15
200 East and 200 West Area Emissions: Location and Dispersion Factors

Used to Determine Maximum Air Quality Impacts to the Public.........ccccccceerenennenn. oo 5.18
Area C (Borrow Pit) Emissions: Location and Dispersion Factors

Used to Determine Maximum Air Quality Impacts to the Public......c.coceevrienernennncncnneenn 5.19
Alternative Group A: Maximum Air Quality Impacts to the Public from .
Activities in the 200 ATeas.......cccevririrerinenirte e s 5.20
All Alternative Groups: Maximum Air Quality Impacts to the Public from Area C

(BOTTOW Pit) ACHVITIES...coeirerrrireeiiiiiiiriiic bbb 5.20
Alternative Group B: Maximum Air Quality Impacts to the Public from

ACtivities in the 200 ATEAS.......corrrevieriermnriii et s s e s be s ss e s e e e s e e sae s 5.22
Alternative Group C: Maximum Air Quality Impacts to the Public from

ACHVILIES iN the 200 ATEEAS....c.ccceiceereeeereerenreneecese et eebe st ss bbb s ae b saa et b sraeaesaes 5.23
Alternative Group D: Maximum Air Quality Impacts to the Public from

ACHVILIES N the 200 ATEAS....e.eovcveivereeseesssesssesssssssssssssesssssssssssssssssssssesssssssssssssesssssssenssnssans 5.24
Alternative Group E: Maximum Air Quality Impacts to the Public from '

ACtiVIties in the 200 ATEaS......oiverereerieeeierite e cceerrecirs sttt s r s b s ssbs s srae s bessbesssessrnesteaans 5.26
No Action Alternative: Maximum Air Quality Impacts to the Public from

Activities in the 200 Areas........... P PP O O 5.27

xvii Final HSW EIS January 2004




5.12

5.13

5.14

5.15

5.16

5.17

5.18

5.19

5.20

5.21

5.22

5.23

5.24

5.25

5.26

5.27
5.28

5.29
5.30

5.31
5.32
5.33
5.34

5.35

Comparison Across all Alternative Groups of Maximum Air Quality Impacts to the

Public from Activities in the 200 Areas.........covrrirircecniiniie s 5.29
Comparison of Predicted Peak Concentrations of Selected Constituents at the 200 East
SE LOA from Upper Bound Inventories in Ungrouted MLLW Disposed of After 2007 .......... 5.78

Sum of MCL Fractions and Drinking Water Doses from Maximum Potential

Concentrations at LLWMA Boundaries for Technetium-99 and lodine-129 for Waste

Buried Before 2008..........ccovuiirieminirieiirecceertneertst ettt sas bbb s 5.84
Sum of MCL Fractions and Drinking Water Doses from Maximum Potential Concentrations

at Combined-Use Facility Boundaries for Technetium-99 and Iodine-129 for Waste Buried

ATTEE 2007 ..ottt ettt e bbb SRR SR s bR e a b s 5.86
Estimated Inventories of Selected Hazardous Chemicals Potentially Disposed of

in HSW LLBGs Between 1962 and 1987..........cocvvincvinininniinenniccicnniciecnecees I 5.92
Estimated Peak Concentrations in Groundwater from Selected Hazardous Chemicals in

Waste Hypothetically Disposed of in HSW LLBGs Before 1988...........ccccoiiiiiiininnnnnnnn 5.95
Comparison of Commitments of Geologic Resources, Millions of 1+ T 5.96
Hanford Budget and Direct Employment Associated with Baseline Conditions...................... 5.115
Socioeconomic Impacts Associated with Alternative Group A, Relative to Baseline

CONAILIONS ....eevrieeerieeieserees ettt et see st r et e e s ee e s e s ae e srb et s s ab e s b et she st sbesan b 5.118
Socioeconomic Impacts Associated with Alternative Group B, Relative to Baseline

LO7a] 170 114 o) 1 SO OO PO TPPPRUOROOS 5.120
Socioeconomic Impacts Associated with Alternative Group C, Relative to Baseline

L0100 LU0} 113 O O SR 5.122
Socioeconomic Impacts Associated with Alternative Group D, Relatlve to Baseline

L0775 76 114 o) 11T OO OO PERPPOP 5.123
Socioeconomic Impacts Associated with the No Action Alternative, Relative to

Baseline CondItioNS ......vveerereeeeeniereententre ettt et s s e b b e besaora et 5.125
Summary of Potential Radiological and Non-Radiological Transportation

Impacts — Hanford Only Waste Volumes, All Alternative Groups .......c.ccocevvnieivvennnnnennennnnes 5.133
Summary of Radiological and Non-Radiological Transportation Impacts for Offsite

Shipments by WaSte TYPE .....ecevirrerrecrerir s 5.135
Summary of the Potential Transportation Impacts by Shipment Origin...........ccocoocvininnnninns 5.138
Impacts in Oregon and Washington by State from Shipments of Solid Wastes to and

FrOM HANTOTU ..ouveviieenriiiececeeteeete ettt st e ebs s e bbb saosnebe s 5.144
Impacts of Transporting Construction and Capping Materials .........c.ccocovveririireiennneneninnnnnnn, 5.145
Hazardous Chemical Concentrations (mg/m’) 100 m (109 yd) Downwind from

Severe Transportation ACCIAENTS ....cvviiviiiiiniiii e 5.146
Typical Noise Levels Associated with Construction Equipment and Blasting.................. e 5,149
Resource Commitment Summary by Alternative Group and for ILAW .....c.coviveninininnnien, 5.152

Resource Commitment Summary by Alternative Group with ILAW Resources Included ...... 5.153
Non-Involved Worker and Public Health Impacts from Routine Atmospheric Releases

of Radionuclides — Alternative Group A, Hanford Only Waste Volume ........cc.ccoeierivrrinnnnne. 5.160
Non-Involved Worker and Public Health Impacts from Routine Atmospheric Releases
of Radionuclides — Alternative Group A, Lower Bound Waste Volume.......ccccoveeeeeennecennenncnns 5.161

Final HSW EIS January 2004 Xviii




5.36
5.37

5.38
5.39
5.40
5.41

- 5.42

5.43
5.44
5.45

5.46
5.47
5.48
5.49
5.50
5.51

5.52
5.53

554

5.55
5.56
5.57
5.58
5.59
5.60
5.61
5.62
5.63
5.64

5.65
5.66

Non-Involved Worker and Public Health Impacts from Routine Atmospheric Releases

of Radionuclides — Alternative Group A, Upper Bound Waste Volume.........ccocouvvvvvvvinniernnnns 5.162
Non-Involved Worker and Public Health Impacts from Routine Atmospheric Releases
of Chemicals — Alternative Group A, All Waste VOIUMES..........cccceerniirvnniciniiniiiiinecinne 5.163

Occupational Radiation Exposure — Alternative Group A, Hanford Only Waste Volume....... 5.164
Occupational Radiation Exposure — Alternative Group A, Lower Bound Waste Volume....... 5.165
Occupational Radiation Exposure — Alternative Group A, Upper Bound Waste Volume........ 5.166

Radiological Consequences of Accidents at the CWC ........cccecinnnnnn e, 5.168

Non-Radiological Air Concentrations for Accidents at the CWC ..., 5.170
Radiological Consequences of Accidents at WRAP.........cccvvviiviiinnnnin, L5171
Non-Radiological Air Concentrations for a Process Enclosure Fire Accident at WRAP......... 5.173

Radiological Consequences of Accidents at the Modified T Plant Complex for

Continuing T Plant ACHVILIES ...cevirrrerreenienieeieceerenen et 5.174
Radiological Consequences of Accidents for the Modified T Plant Complex with the

New Waste Processing FAClity .......cccooueeeenininmincreeie ettt s 5.175

Radiological Consequences of Accidents at the Low-Level Waste Trenches...........cccucvuennne. 5.177
Radiological Consequences of Accidents at the MLLW Trenches .......cccovvviniiniininiinnnn, 5.178
Non-Radiological Air Concentrations for a Heavy Equipment Accident with Fire

AL THE LLBGS eiiiiieieeiiereerte et ie e et esea et s s et s s e s e s e seenesssee e s re e sbacsteshne 5.179
Non-Radiological Air Concentrations for a Heavy Equipment Accident Without Fire

AEEHE LLBGS......cucveeeceeieiieeieisssisssssssesssssssssessssessssssessssssssessasessesesessesesessnsacses et anes 5.180
Non-Radiological Air Concentrations for a Drum Explosion at the LLBGs.........ccocoeveeiiennne. 5.181

Non-Radiological Air Concentrations for a Seismic Event Without Fire at the LLBGs.......... 5.182
Radiological Consequences of Accidents Involving ILAW Disposal .........ceeiinnnniiiennnn, 5.183

Non-Involved Worker and Public Health Impacts from Routine Atmospheric Releases

of Radionuclides — Alternative Group B, Hanford Only Waste Volume ........ccccconeeeeniriennn 5.186
Non-Involved Worker and Public Health Impacts from Routine Atmospheric Releases

of Radionuclides — Alternative Group B, Lower Bound Waste Volume..........c.coccoenreeerccccecnes 5.187
Non-Involved Worker and Public Health Impacts from Routine Atmospheric Releases

of Radionuclides — Alternative Group B, Upper Bound Waste Volume ...........cc.covvvvininninnn, 5.188
Non-Involved Worker and Public Health Impacts from Routine Atmospheric Releases

of Chemicals — Alternative Group B, All Waste VOIUMES ........cccovrereerccriiieniiininiiniiinnn. 5.189

Occupational Radiation Exposure — Alternative Group B, Hanford Only Waste Volume....... 5.190
Occupational Radiation Exposure — Alternative Group B, Lower Bound Waste Volume........ 5.191
Occupational Radiation Exposure — Alternative Group B, Upper Bound Waste Volume ....... 5.192
Non-Involved Worker and Public Health Impacts from Routine Atmospheric Releases

of Radionuclides — Alternative Group C, Hanford Only Waste Volume ........cccocovivrinniniinne 5.196
Non-Involved Worker and Public Health Impacts from Routine Atmospheric Releases
of Radionuclides — Alternative Group C, Lower Bound Waste Volume........c....ccccecciniiininnn 5.197
Non-Involved Worker and Public Health Impacts from Routine Atmospheric Releases
of Radionuclides — Alternative Group C, Upper Bound Waste Volume .........ccccccocenrcrcencesn. '5.198

Occupational Radiation Exposure — Alternative Group C, Hanford Only Waste Volume....... 5.199
Occupational Radiation Exposure — Alternative Group C, Lower Bound Waste Volume....... 5.200
Occupational Radiation Exposure — Alternative Group C, Upper Bound Waste Volume ....... 5.201

xix . Final HSW EIS January 2004




5.67

5.68
5.69
5.70
5.71
5.72
5.73
5.74
5.75
5.76
5.77
5.78
5.79
5.80
5.81
5.82
5.83
5.84
5.85
5.86
5.87
5.88

5.89

5.90

Non-Involved Worker and Public Health Impacts from Routine Atmospheric Releases

of Radionuclides — Alternative Group D, Hanford Only Waste Volume...........c.ccoccevvcecneencn. 5.202
Non-Involved Worker and Public Health Impacts from Routine Atmospheric Releases
of Radionuclides — Alternative Group D, Lower Bound Waste Volume........c.cccceceeccenennunnn. 5.203
Non-Involved Worker and Public Health Impacts from Routine Atmospheric Releases
of Radionuclides — Alternative Group D, Upper Bound Waste Volume.........c.cccoviiiniceninnnns 5.204

Occupational Radiation Exposure — Alternative Group D, Hanford Only Waste Volume.......5.206
Occupational Radiation Exposure — Alternative Group D, Lower Bound Waste Volume....... 5.207
Occupational Radiation Exposure — Alternative Group D, Upper Bound Waste Volume ....... 5.208
Non-Involved Worker and Public Health Impacts from Routine Atmospheric Releases

of Radionuclides — No Action Alternative, Hanford Only Waste Volume..........cccocoveiennnnee 5.211
Non-Involved Worker and Public Health Impacts from Routine Atmospheric Releases

of Radionuclides — No Action Alternative, Lower Bound Waste Volume...........ccccccecvecernnene 5.212
Non-Involved Worker and Public Health Impacts from Routine Atmospheric Releases

of Chemicals — NO ACtion AREINAtiVE......cccevrerereeereneriiriecmreerinreeeeeee s eeseesseeenesnneseeenesesns 5.213
Occupational Radiation Exposure — No Action Alternative, Hanford Only Waste Volume....5.214
Radiological Consequences of Melter Storage Accidents at the CWC .........ccccoevvirninnnnnnnne. 5.215
Population Health Impacts from Drinking Water Downstream of Hanford over

10,000 Years — Alternative Group A, Hanford Only Waste VOIUME ......c.vveeeereeereneererrnnseeans 5.220
Population Health Impacts from Drinking Water Downstream of Hanford over

10,000 Years — Alternative Group A, Lower Bound Waste Volume ...........ccccoiniiniininninnnn 5.220
Population Health Impacts from Drinking Water Downstream of Hanford over

10,000 Years — Alternative Group A, Upper Bound Waste Volume...........ccecereeomnrnnveceencene. 5.220
Maximum Annual Drinking Water Dose for a Hypothetical Well 1 km Downgradient .
from the 200 West Area, Alternative Group A ...oovveeoecccecrennmrcmrrre e ntiecsesseencsreesnsns e 5.221
Maximum Annual Drinking Water Dose for a Hypothetical Well 1 km Downgradient

Northwest from the 200 East Area, Alternative Group A.....cccooovveeneiiinenninnenennennne, 5.221
Maximum Annual Drinking Water Dose for a Hypothetical Well 1 km Downgradient

Southeast from the 200 East Area, Alternative Group A...........ccovveienininnnisnninnnnnne s 5.222
Maximum Annual Drinking Water Dose for a Hypothetical Well Near the ‘

Columbia River, AIternative Group A ...ttt 5.222
Population Health Impacts from Drinking Water Downstream of Hanford over

10,000 Years — Alternative Group B, Hanford Only Waste Volume ..........ccccocvvininininnnnn, 5.225
Population Health Impacts from Drinking Water Downstream of Hanford over

10,000 Years — Alternative Group B, Lower Bound Waste Volume.........cccoccovevnricinnnnnnnn 5.225
Population Health Impacts from Drinking Water Downstream of Hanford

over 10,000 Years — Alternative Group B, Upper Bound Waste Volume........c.ccccnenniinnnen. 5.225
Maximum Annual Drinking Water Dose for a Hypothetical Well 1 km Downgradient -

from the 200 West Area, Alternative Group B ..........ccovviiiiiinici e 5.226
Maximum Annual Drinking Water Dose for a Hypothetical Well 1 km Downgradient

Northwest from the 200 East Area, Alternative Group B......ccocovvrririecincnnrnenen 5.226
Maximum Annual Drinking Water Dose for a Hypothetical Well Near the

Columbia River, Alternative Group B .....cccccooviriniiince e 5.226

Final HSW EIS January 2004 XX




5.91

5.92

593

5.94

5.95

5.96

5.97

5.98

5.99

5.100

5.101

5.102

5.103

5.104

5.105

5.106

5.107

5.108

5.109

5.110

5.111

5.112

Population Health Impacts from Drinking Water Downstream of Hanford over

10,000 Years — Alternative Group C, Hanford Only Waste Volume ............ccccvvevnniiinennen, 5.229
Population Health Impacts from Drinking Water Downstream of Hanford over

10,000 Years — Alternative Group C, Lower Bound Waste Volume...........cccooveecnnniivcnnnen. 5.229
Population Health Impacts from Drinking Water Downstream of Hanford over

10,000 Years — Alternative Group C, Upper Bound Waste Volume..........cccoeeevevceennncnnnns 5.229
Maximum Annual Drinking Water Dose for a Hypothetical Well 1 km Downgradient

from the 200 West Area, Alternative Group C.......ccooeiniirveereeerensennreninsceceeceesseseesssesesneseens 5.230
Maximum Annual Drinking Water Dose for a Hypothetical Well 1 km Downgradlent

Northwest from the 200 East Area, Alternative Group C........cccivirinivininninnnn. 5.230
Maximum Annual Drinking Water Dose for a Hypothetical Well 1 km Downgradient

Southeast from the 200 East Area, Alternative Group C........cocevvevvvrinreiniereesneseessennreseseeceens 5.230
Maximum Annual Drinking Water Dose for a Hypothetical Well Near the

Columbia River, AIternative Group C....coovevirreernnennnreecee e ssesss s 5.231
Hypothetical Drinking Water Dose from Groundwater 100 Meters Downgradient of

LLW Management ATEaS.........ccceuruereereerererrerirmeireeesseeeesessesse e eseeessiessssissssssssssssssnsssssssssnns 5.232
Population Health Impacts from Drinking Water Downstream of Hanford over

10,000 Years — Alternative Group D;, Hanford Only Waste Volume............coccecevercrencecnen. 5.235
Population Health Impacts from Drinking Water Downstream of Hanford over

10,000 Years — Alternative Group D,, Lower Bound Waste Volume.........cccecevneirienninninnnnan. 5.235
Population Health Impacts from Drinking Water Downstream of Hanford over

10,000 Years — Alternative Group D), Upper Bound Waste Volume........cccovveniiniivniicnnnnnnns 5.235
Maximum Annual Drinking Water Dose for a Hypothetical Well 1 km Downgradient

from the 200 West Area, Alternative Group Di...c..cecoevviiniiniinninimii e, 5.236
Maximum Annual Drinking Water Dose for a Hypothetical Well 1 km Downgradient

Northwest from the 200 East Area, Alternative Group Dy ...cccocvvrremiriccenmncciecniceinen 5.236
Maximum Annual Drinking Water Dose for a Hypothetical Well 1 km Downgradient

Southeast from the 200 East Area, Alternative Group D ..coocecernieniccceneniinicniciciinenes 5.237
Maximum Annual Drinking Water Dose for a Hypothetical Well Near the Columbia

River, AHErNative GIOUP D ......ccuiiriiiiriiiieieeroe s e eseseesese s sesesssseassessesnesesesesnesees 5.237
Population Health Impacts from Drinking Water Downstream of Hanford over

10,000 Years — Alternative Group D,, Hanford Only Waste Volume......c...ccceeeeveeerneccnccenncn. 5.240
Population Health Impacts from Drinking Water Downstream of Hanford over

10,000 Years — Alternative Group D;, Lower Bound Waste Volume..........ccoooviiininiiinnncne, 5.240
Population Health Impacts from Drinking Water Downstream of Hanford over

10,000 Years — Alternative Group D,, Upper Bound Waste Volume.........coccocvvevviiiininnnnen, 5.240
Maximum Annual Drinking Water Dose for a Hypothetical Well 1 km Downgradient

from the 200 West Area, Alternative Group Dj......ccevvvevriivmniiiiniiiiicinice .5.241
Maximum-Annual Drinking Water Dose for a Hypothetical Well 1 km Downgradient

Northwest from the 200 East Area, Alternative Group Dy ...cocccevviiivivininninninniccne 5.241
Maximum Annual Drinking Water Dose for a Hypothetical Well Near the

Columbia River, Alternative Group Dy.....cccoeveereiriiinieenrcnrnnirini e, 5.242
Population Health Impacts from Drinking Water Downstream of Hanford over

10,000 Years — Alternative Group D3, Hanford Only Waste Volume..........c.coovvvnevnimncrinnnnne. 5.244

xXi Final HSW EIS January 2004




5.113
5.114
5.115
5.116
5.117
5.118
5.119
5.120
5.121
5.122
5.123
5.124
5.125
5.126
5.127
5.128
5.129
5.130
5.131
5.132
5.133

5.134

Population Health Impacts from Drinking Water Downstream of Hanford over

10,000 Years — Alternative Group Ds;, Lower Bound Waste Volume ...........cccccocnernecncnenne. 5.244
Population Health Impacts from Drinking Water Downstream of Hanford over

10,000 Years — Alternative Group Dj, Upper Bound Waste Volume.......c.ccocceceeveveerieniecnenne. 5.244
Maximum Annual Drinking Water Dose for a Hypothetical Well 1 km Downgradient

from the 200 West Area, Alternative Group Ds......ccovveivcinininininciii i 5.245
Maximum Annual Drinking Water Dose for a Hypothetical Well 1 km Downgradient

from the ERDF Site, Alternative Group Dj ...ccccovviviiiiiiiiniiiniiniininnnnniens 5.245
Maximum Annual Drinking Water Dose for a Hypothetical Well 1 km Downgradient

Northwest from the 200 East Area, Alternative Group Dj ..cccovcvemniniccicnnccireccien 5.246
Maximum Annual Drinking Water Dose for a Hypothetical Well Near the

Columbia River, Alternative Group Di.....cccoccevcnmmninieciniiiiiies e 5.246
Population Health Impacts from Drinking Water Downstream of Hanford over

10,000 Years — Alternative Group E;, Hanford Only Waste Volume .........c..cococeicecnnnennnn. 5.249
Population Health Impacts from Drinking Water Downstream of Hanford over

10,000 Years — Alternative Group E,, Lower Bound Waste Volume..........c.ccocceencrninnnnnnnne. 5.249
Population Health Impacts from Drinking Water Downstream of Hanford over ‘
10,000 Years — Alternative Group E;, Upper Bound Waste Volume..........ccccoevvcrinenecrrcnncns 5.249
Maximum Annual Drinking Water Dose for a Hypothetical Well 1 km Downgradient

from the 200 West Area, AIernative GIoup Ej .........coovveerviierirsevisssess s ssssssssessssssessons 5.250
Maximum Annual Drinking Water Dose for a Hypothetical Well 1 km Downgradlent

from the ERDF Site, Alternative Group E ... 5.250
Maximum Annual Drinking Water Dose for a Hypothetical Well 1 km Downgradient

Northwest from the 200 East Area, Alternative Group Ej......oooeecviiiiniciiciniiiiin 5.251
Maximum Annual Drinking Water Dose for a Hypothetical Well Near the

Columbia River, Alternative Group E| .....cccvoirercrreniinireceerenmereeecne et 5.251
Population Health Impacts from Drinking Water Downstream of Hanford over

10,000 Years — Alternative Group E,, Hanford Only Waste Volume .........c..ocoveviiniiinnnns 5.254
Population Health Impacts from Drinking Water Downstream of Hanford over

10,000 Years — Alternative Group E;, Lower Bound Waste Volume.........cooovovrncnnnininnn, 5.254
Population Health Impacts from Drinking Water Downstream of Hanford over

10,000 Years — Alternative Group E,, Upper Bound Waste Volume.........coovivrivvicvinnnn 5.254
Maximum Annual Drinking Water Dose for a Hypothetical Well 1 km Downgradient

from the 200 West Area, Alternative Group Ej ......cccooviviiiniiniinnni e 5.255
Maximum Annual Drinking Water Dose for a Hypothetical Well 1 km Downgradient

from the ERDF Site, Alternative Group Ej...........ovevverevuinsisoesisssssssssssssssssssesssssssssssssssssssns 5.255
Maximum Annual Drinking Water Dose for a Hypothetical Well 1 km Downgradient

Northwest from the 200 East Area, Alternative Group Ej....coovveereerncciiiiiieen 5.256
Maximum Annual Drinking Water Dose for a Hypothetical Well 1 km Downgradient

Southeast from the 200 East Area, Alternative Group Ey....coocoveeieceinncnnnns et ————— 5.256
Maximum Annual Drinking Water Dose for a Hypothetical Well Near the Columbia

River, Alternative Group et eeees e s e e e et eeeea e e e e ee ettt e a et e eee ettt s e s eneneaesse s e saeteterarans 5.257
Population Health Impacts from Drinking Water Downstream of Hanford over

10,000 Years — Alternative Group E3, Hanford Only Waste Volume ..........cccoooecniiiininnnne, 5.259

Final HSW EIS January 2004 xxii




5.135

5.136

5.137

5.138

5.139

5.140

5.141

5.142

5.143

5.144

5.145

5.146

5.147

5.148

5.149

5.150

5.151

5.152

5.153

5.154
5.155

6.1
6.2

Population Health Impacts from Drinking Water Downstream of Hanford over

10,000 Years — Alternative Group E3, Lower Bound Waste Volume...............cccooniiiinn 5.259
Population Health Impacts from Drinking Water Downstream of Hanford over

10,000 Years — Alternative Group E;, Upper Bound Waste Volume...........ccooecevccrnnncnnnne 5. 259
Maximum Annual Drinking Water Dose for a Hypothetical Well 1 km Downgradient

from the 200 West Area, Alternative Group Es.......c.cccoinivniiniiii, 5.260
Maximum Annual Drinking Water Dose for a Hypothetical Well 1 km Downgradient

from the ERDF Site, Alternative Group Es.....ccceceviiiinmnciiecc e nrceecneneens 5.260
Maximum Annual Drinking Water Dose for a Hypothetical Well 1 km Downgradient

Northwest from the 200 East Area, Alternative Group Ez ..., 5.261
Maximum Annual Drinking Water Dose for a Hypothetical Well 1 km Downgradient

Southeast from the 200 East Area, Alternative Group Ez......cccoceceiinininnnicincieceeeee 5.261
Maximum Annual Drinking Water Dose for a Hypothetical Well Near the

Columbia River, Alternative Group Ej......ccooevvviviniinininieniinineeies s sceseesmeesnes e sceeenees 5.262
Population Health Impacts from Drinking Water Downstream of Hanford over

10,000 Years — No Action Alternative, Hanford Only Waste Volume.........cccco....... R 5.264
Population Health Impacts from Drinking Water Downstream of Hanford over

10,000 Years — No Action Alternative, Lower Bound Waste Volume........c.cccoevevnveincnneenee. 5.264
Maximum Annual Drinking Water Dose for a Hypothetical Well 1 km Downgradient

from the 200 West Area, No Action Alternative. ......c.ccceeeeeveennen. et eee et st taseasaens 5.264
Maximum Annual Drinking Water Dose for a Hypothetical Well 1 km Downgradient

Northwest from the 200 East Area, No Action AIEINative ......cveuereveierrmrrensenerersenesesmessssneens 5.265
Maximum Annual Drinking Water Dose for a Hypothetical Well 1 km Downgradient

Southeast from the 200 East Area, No Action ARErnative .......ccvcciueveeiiiiecvicenecneeceieesneeesneees 5.265
Maximum Annual Drinking Water Dose for a Hypothetical Well Near the

Columbia River, NO ACtION AItEINALIVE ...covreiiveririeierreccieeecctnee e e e ceeesvvaesssrreessrrnsesasesansees 5.266
Maximum Impacts to an Individual from Drilling into Low Level Burial Grounds ................ 5.267
Maximum Impacts to an Individual from Excavation into Low Level Burial Grounds........... 5.268
Cumulative Air Quality Impacts for Criteria Pollutants .........ccccvvvvivrcninniinnineniniiins 5.280
Largest Criteria-Pollutant Impacts for HSW Operations Among the Alternative

Groups and the No Action AIEINALIVE ......cviiiiiiviiii e s 5.280
Cumulative Population Health Effects in the Hanford Environs from Atmospheric

Pathways due to Hanford Site ACtiVIties .......oveeveevrinccmniiiii e 5. 284 :
Radiological Impacts (principally from uranium) in Various Sources of Water on,

Near, or Downstream of the Hanford Site .......ccccoccveieceiecininiiiieiees 5.297
Cumulative Transportation IMpacts.........cccccevvvvmiimiiiin e 5. 298
Irreversible and Irretrievable Commitments of Selected Resources by

Alternative Group With ILAW ..ottt enens feverens 5.301
Potential Permits and Approvals Needed for Storage and Disposal............ccoovevinniiinninnnnn. 6.22
Coverage of Hanford Solid Waste Management Units in Existing Permits ...........ccooeereeenn. 6.24

xxiii ’ Final HSW EIS January 2004




AADT
AEA
AEC
ALARA
ALE
ANSI
APL
ARAR
ATG

BCAA
BCF
BDAT
BHI
BLS
BNSF
BPA
BRMiS
BRMaP
BWIP.

C3T
CAA
CAIRS
Cat 1
Cat3
CBC
CCP
CDE
CEDE
CEQ
CERCLA
CFEST
CFR
CH

Ci
CNSS
CO
CRCIA
CRD

Acronyms/Abbreviations

annual average daily traffic

Atomic Energy Act

U.S. Atomic Energy Commission

as low as reasonably achievable

Fitzner/Eberhardt Arid Lands Ecology (Reserve)
American National Standards Institute
Accelerated Process Line

applicable or relevant and appropriate requirement
Allied Technology Group, Inc.

Benton Clean Air Authority

bioconcentration factor

best demonstrated available technology

Bechtel Hanford, Inc.

Bureau of Labor Statistics

Burlington Northern and Santa Fe Railway

(U.S. Department of Energy) Bonneville Power Administration
Hanford Site Biological Resources Mitigation Strategy
Hanford Site Biological Resources Management Plan

Basalt Waste Isolation Project

cleanup, constraint, and challenges team

Clean Air Act

Computerized Accident/Incident Reporting System

Category 1| low-level waste (Hanford Site)

Category 3 low-level waste (Hanford Site)

Columbia Basin College

Comprehensive Conservation Plan

committed dose equivalent

committed effective dose equivalent

Council on Environmental Quality

Comprehensive Environmental Response, Compensation, and Liability Act
Coupled Fluid, Energy, and Solute Transport (computer code)
Code of Federal Regulations

contact-handled

curie(s)

Council of the National Seismic System

carbon monoxide

Columbia River Comprehensive Impact Assessment
Comment Response Document
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CSB
CwC

D&D

dB

dBA
DCG
DEIS

D

DOE
DOE-ORP
DOE-RL
DOL
DOT

D,

DWS

EA
ECAMP
ECEM
Ecology
EDE
EDNA
EH
EHQ
EIS
EM
EMI
EMSL
ENCO
EOC
EPA
ERDA
ER
ERDF
ERPG
ERTC
ESA
ESU
ETF

FEMA
FFS
FFTF

Canister Storage Building
Central Waste Complex

decontamination and decommissioning

decibel(s) '

A-weighted decibel(s)

derived concentration guide

Draft Environmental Impact Statement

longitudinal dispersivity

U.S. Department of Energy

U.S. Department of Energy, Office of River Protection
U.S. Department of Energy, Richland Operations Office
U.S. Department of Labor

U.S. Department of Transportation

transverse dispersivity

drinking water standard

environmental assessment

Ecological Compliance Assessment Management Plan
Ecological Contaminant Exposure Model (computer code)
Washington State Department of Ecology

effective dose equivalent

environmental designation for noise abatement

U.S. Department of Energy Office of Environment, Safety and Health
environmental hazard quotient

environmental impact statement

U.S. Department of Energy Office of Environmental Management
environmental management integration

Environmental and Molecular Sciences Laboratory
enterprise companies

Emergency Operations Center:

U.S. Environmental Protection Agency

U.S. Energy Research and Development Administration
environmental restoration

Environmental Restoration Disposal Facility

Emergency Response Planning Guideline

Effluent Retention and Treatment Complex

Endangered Species Act

Evolutionarily Significant Unit

200 Area Effluent Treatment Facility

Federal Emergency Management Agency
focused feasibility study

" Fast Flux Test Facility
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FH
FONSI
FR
FRAMES

-FTE
FWS
FY

GC
GIS
GOCO
GPS -
GTC3
GTCC

HAMMER

HCP EIS
HCRC
HCRL
HDPE
HDW EIS

HEHF
HEPA
HIC
HLW
HMS
HPMP
HPPE
HSRAM .
HSSWAC
HSW
HSW EIS

HTWOS
HW
HWMA
HWMP
HWYVP
Hz

Fluor Hanford, Inc.

finding of no significant impact

Federal Register _

Framework for Risk Analysis in Multimedia Environmental Systems
(computer code)

full-time equivalent (or full-time employee)

U.S. Fish and Wildlife Service

fiscal year

U.S. Department of Energy Office of General Counsel
geographic information system

government-owned contractor-operated

global positioning system

greater than Category 3 low-level waste (Hanford Site)
greater than Class C low-level waste (NRC)

Hazardous Materials Management and Emergency Response Facility
(Volpentest Training and Education Center)

Hanford Comprehensive Land-Use Plan Environmental Impact Statement

Hanford Cultural Resources Case '

Hanford Cultural Resources Laboratory

high-density polyethylene

Disposal of Hanford Defense High-Level, Transuranic, and Tank Wastes
Environmental Impact Statement

Hanford Environmental Health Foundation

high-efficiency particulate air

high-integrity container

high-level (radioactive) waste

Hanford Meteorology Station

Hanford Performance Management Plan

high-density polyethylene

Hanford Site Risk Assessment Methodology

Hanford Site solid waste acceptance criteria

Hanford solid waste within Hanford Solid Waste Program

Hanford Site Solid (Radioactive and Hazardous) Waste Program
Environmental Impact Statement '

Hanford Tank Waste Operating System

hazardous waste

- Washington State Hazardous Waste Management Act

Hanford Waste Management Program
Hanford Waste Vitrification Project
hertz
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ICRP
IDF
IDLH
ILAW
IPABS
ISCST3
ISO
ISS

Ky

LCF
LC50

LD50
LDR
LEPC
LERF
LIGO
LLBG
LLW
LLW MA
LMF
LOA
LOEC
LOEL
LOS

LWC
LWD

M&O
MASS2
MBTA
MCL
MEI
MEK
MEPAS
MLLW
MMEDE
MM1
MT
MTCA
MTG
MTU

International Commission on Radiological Protection

integrated disposal facility

Immediately Dangerous to Life and Health

immobilized low-activity waste ,

Integrated Planning, Accountability and Budgeting System

Industrial Source Complex Short-Term Model, version 3 (computer code)
International Standards Organization

interim safe storage

distribution coefficient for partitioning of contaminants in soil

latent cancer fatality

chemical concentration reported to be lethal to 50 percent of the exposed
organisms after some period of exposure, usually a few hours to a few days

dose reported to be lethal to 50 percent of the exposed organisms after some
period of exposure, usually a few hours to a few days

Land Disposal Restriction

Local Emergency Planning Committee

Liquid Effluent Retention Facility

Laser Interferometer Gravitational-Wave Observatory

Low Level Burial Ground

low-level (radioactive) waste

low-level waste management area

lined modular facility

line of analysis

lowest observed effects concentration

lowest observed effects level

level of service

lost workday case

lost workday

management and operations

Modular Aquatic Simulation System 2 (computer code)
Migratory Bird Treaty Act

maximum contaminant level

maximally exposed individual

methyl ethyl ketone

Multimedia Environmental Pollutant Assessment System
mixed low-level waste

Multimedia-Modeling Environmental Database Editor (computer code)
Modified Mercalli Intensity

metric ton(s) (tonnes)

Model Toxics Control Act

minimum technology guidance

metric tons of uranium
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NAAQS National Ambient Air Quality Standards

National Register National Register of Historic Places

NCRP National Council on Radiation Protection and Measurements
NDA : non-destructive assay

NDE non-destructive examination

ND not detected

NE no emissions

NEPA National Environmental Policy Act

NESHAPs National Emission Standards for Hazardous Air Pollutants
NIOSH National Institute for Occupational Safety and Health
NM not measured

NMFS National Marine Fisheries Service

NO, nitrogen dioxide

NOA Notice of Availability

NOAEL no observed adverse effects level

NOC Notice of Construction

NOE Notice of Extension

NOI Notice of Intent

NPDES National Pollutant Discharge Elimination System
NPS National Park Service

NRC U.S. Nuclear Regulatory Commission

NS no standard

NTS Nevada Test Site

NWPF new waste processing facility

NWS National Weather Service

OAR Oregon Administrative Rule

OCF . offsite commercial facility

OFM Office of Financial Management

ORP (U.S. Department of Energy) Office of River Protection
ORR (U.S. Department of Energy) Oak Ridge Reservation
OSHA U.S. Occupational Safety and Health Administration
PA performance assessment

PCB polychlorinated biphenyl

pCi picocurie(s)

PEIS Programmatic Environmental Impact Statement

PEL permissible exposure level

PFP Plutonium Finishing Plant

PHMC Project Hanford Management Contract

PM particulate matter

PMjo particulate matter with aerodynamic diameters 10 um or smaller
PNNL Pacific Northwest National Laboratory

ppm parts per million
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PSD
Pu
PUREX

R&D
RADTRAN
RCRA
RCT

RCW

REIS

RID
RH
RIMS .
RL
ROD
RPP

SA
SAC -
SALDS
SC
SCAPA
SEIS
SEPA
SERC
Sl

SIP
SLD
SNF
SO,

SR
SRS
SST
STOMP
STP
SWB
SWBG
SWIFT
SWITS

- SWOC

prevention of significant deterioration
plutonium :
Plutonium-Uranium Extraction Facility

roentgen

research and development

Radioactive Transportation Risk Analysis (computer code)
Resource Conservation and Recovery Act

radiological control technician '

Revised Code of Washington

Regional Economic Information System

contaminant retardation factors

reference dose

remote-handled

Regional Input-Output Modeling System (computer code)
(U.S. Department of Energy) Richland Operations Office
Record of Decision

River Protection Project

safety analysis

System Assessment Capability (computer code)
State-Approved Land Disposal Structure
species of concern

Subcommittee on Consequence Assessment and Protective Actions

Supplemental Environmental Impact Statement
State (of Washington) Environmental Policy Act
State Emergency Response Commission

Le Systéme International d’Unites (International System of Units

[metric system])
state implementation plan
shallow land disposal
spent nuclear fuel
sulfur dioxide
State Route :
(U.S. Department of Energy) Savannah River Site
single-shell tank '
Subsurface Transport Over Multiple Phases (computer code)
site treatment plan '
standard waste box
solid waste burial ground
Solid Waste Integrated Forecast Technical (report)
Solid Waste Information and Tracking System
Solid Waste Operations Complex
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T&E
TCP
TD
TEDE
TEDF
TEEL
TI -
TLV
TNC
TPA
TRAGIS

TRC

TRIGA

TRU
TRUPACT-II
TRUSAF
TSCA

TSD

TSP

TWRS

UPR
UO;
USC
USGS
uw
UWGP

VADER
VOC

WAC
WDFW
WDOH
WESF

WHC

WIF

WIPP

WIPP SEIS2

WM
WM PEIS
WNHP

threatened and endangered (biological species designation)

traditional cultural property

temperature difference

total effective dose equivalent

200 Area Treated Effluent Disposal Facility

Temporary Emergency Exposure Limit

Transportation Index

threshold limit value

The Nature Conservancy (of Washington)

Tri-Party Agreement (Hanford Federal Facility Agreement and Consent Order)

Transportation Routing Analysis Geographic Information System
(computer code)

total recordable case

Test Reactor and [sotope Production General Atomics

transuranic .

Transuranic Package Transporter-II

Transuranic Storage and Assay Facility

Toxic Substances Control Act

treatment, storage, and/or disposal

total suspended particulates

Tank Waste Remediation System

unplanned release

uranium trioxide

United States Code

U.S. Geological Survey

University of Washington

University of Washington Geophysics Program

VADose zone Environmental Release (computer code)
volatile organic compound

- Washington Administrative Code

Washington State Department of Fish and Wildlife
Washington State Department of Health

" Waste Encapsulation and Storage Facility

Westinghouse Hanford Company

well intercept factor

Waste Isolation Pilot Plant

Waste Isolation Pilot Plant Disposal Phase Final Supplemental Environmental
Impact Statement

waste management

Waste Management Programmatic Environmental Impact Statement

Washington Natural Heritage Program
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WRAP Waste Receiving and Processing Facility
WSU-TC Washington State University — Tri-Cities Branch Campus
WTP waste treatment plant
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Glossary of Terms

anadromous — Migrating up rivers from the sea to breed in fresh water.

aromatic — Of, related to, or containing the six-carbon ring typical of the benzene series and related
organic groups also, “having an aroma”.

bioconcentration factor (BCF) — The ratio of the tissue concentration of an aquatic organism to the
water concentration where uptake is to limited to water alone, usually derived in an experimental setting.

borrow pit — The excavation site used to obtain geological resources (such as sand, gravel, basalt rocks,
or fine sediments).

caisson — As used in the HSW EIS, these structures are reinforced cylindrical steel and concrete
underground vaults 2.4 m (8 ft) in diameter and 3-m (10-ft) high designed to store remote-handled waste
in the Low Level Burial Grounds.

candidate species — Plants and animals with a status of concern, but about which more information is
needed before they can be proposed for listing as threatened species or endangered species. A state
candidate species is one that is being reviewed for possible listing as a state endangered, threatened, or
sensitive species as specified by the Washington State Department of Fish and Wildlife. See also
endangered species, threatened species, and species of concern.

cap — A cap used to cover a radioactive burial ground with soil, rock, vegetation, or other materials as
part of the facility closure process. The cap is designed to reduce migration of radioactive and hazardous
materials in the waste by infiltration of water or by intrusion of humans, plants, or animals from the
surface. In this EIS, the modified RCRA Subtitle C barrier was selected to use as a cap for LLW and

MLLW disposal grounds. (Also called “cover cap” and “barrier” in this EIS.)

capping — As applied to radioactive and mixed-waste disposal facilities, the process of covering a burial
ground with soil, rock, vegetation, or other materials as part of the facility closure process.

carcinogen — A substance that can cause cancer.
cask — A heavily shielded container used to store or ship radioactive materials.
Category 1 low-level waste — Low-level radioactive waste containing radionuclide concentrations within

the maximum limits defined for this waste type in the HSSWAC. These limits are site-specific, and they
define the lowest activity category of low-level radioactive waste. Category 1 wastes typically do not

" require special packaging or treatment for disposal by shallow land burial.

Category 3 low-level waste — Low-level radioactive waste containing radionuclide concentrations greater
than those defined for Category 1 waste, but within the maximum limits defined for Category 3 waste in
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the HSSWAC. These limits are site-specific, and are established using the performance assessment for a
particular disposal facility. Category 3 wastes typically require special packaging or treatment for
disposal by shallow land burial.

characterization — See waste characterization.

chemical oxidation — Oxidation of a material by adding chemicals such as peroxide, ozone, persulfates,
or other oxidizing material. Commonly used for oxidation of organic constituents.

chemical reduction — Reduction of a material by adding chemicals such as sulfites, polyethylene glycol,
hydrosulfide, or ferrous salts. Commonly used for the reduction of hexavalent chromium to the trivalent
state. In all these cases, the reduced forms of the contaminant are much less mobile in the environment
because of their low solubility and high adsorption to soils. Microbiological reduction of these waste
constituents also has been found to occur naturally in sediment and aquifer environments and with addi-
tion of chemical food sources to enhance the microbe growth rates reductive biological remediation is
becoming more economical.

cleanup — The term cleanup refers the full range of projects and activities being undertaken to address
environmental and legacy waste issues associated with the Hanford Site.

closure — As applied to radioactive and hazardous waste disposal facilities, the process of site
stabilization and placement of caps or other barriers to provide long-term confinement of the waste.

contact-handled (CH) waste — Generally, packaged waste whose external surface dose rate does not
exceed 200 mrem/hr and does not create a high radiation area (>100 mrem/hr at 30 cm). See also remote-
handled waste.

crib — An underground structure designed to receive liquid waste that can-percolate into the soil directly
and/or after traveling through a connected tile field.

criteria pollutants — Six pollutants (carbon monoxide, suspended particulates of specified sizes, sulfur
dioxide, lead, nitrogen oxide, and ozone) known to be hazardous to human health or structures and for
which the U.S. Environmental Protection Agency (EPA) sets National Ambient Air Qualnty Standards
under the Clean Air Act (40 CFR 50).®

cullet — Small pieces of glass (similar in size to pea-gravel) formed when hot molten glass is quenched in
a water bath.

cumulative impacts (effects) — Impact on the environment that results from the incremental impact of the
action when added to other past, present, and reasonably foreseeable future actions regardless of what
agency (federal or non-federal) or person undertakes such other actions. Cumulative impacts can result
from individually minor but collectively significant actions taking place over a period of time.

(a) 40 CFR 50. “National Primary and Secondary Ambient Air Quality Standards.” Code of Federal Régulations.
Online at: http://www.access.gpo.gov/nara/cfr/waisidx_01/40cfr50_01.html
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dangerous waste — Solid waste designated in WAC 173-303-070® through WAC 173-303-100 as
dangerous or extremely hazardous waste, or mixed waste.

deactivation — As applied to waste treatment, the removal of the hazardous characteristics of a waste due
to its ignitability, corrosivity, and or reactivity. '

decibel — A standard unit of sound pressure. The decibel is a value equal to 10 times the logarithm of the
ratio of a sound pressure squared to a standard reference sound-pressure level (20 micropascals) squared.

decommissioning — Officially remove from service or demolish a facility.

decontamination — Final actions taken to reduce the potential health and safety impacts of DOE-
contaminated facilities, including activities to stabilize, reduce, or remove radioactive and hazardous
materials. Includes the removal, reduction, or neutralization of radionuclides and/or hazardous materials
from contaminated facilities, equipment, or soils by washing, heating, chemical or electrochemical action,
mechanical cleaning, or other techniques.

deterministic analysis — A single calculation using only a single value for each of the model parameters.
A deterministic system is governed by definite rules of system behavior leading to cause and effect
relationships and predictability. Deterministic calculations do not account for uncertainty in the physical
relationships or parameter values. Typically, deterministic calculations are based on best estimates of the
involved parameters. See stochastic analysis.

disposal — As generally used in this document, placement of waste with no intent to retrieve. Statutory or
regulatory definitions of disposal may differ. '

dose — The accumulated radiation or hazardous substance delivered to the whole body, or a specified
tissue or organ, within a specified time interval, originating from an external or internal source. See also
terms related to radiation exposure and dose.

edaphic — Of, or relating to, the soil.

effluent — Airborne and liquid wastes discharged to the environment.

element occurrence — An element occurrence of a'plant community is one that meets the minimum
standards set by the State of Washington Natural Heritage Program (WNHP) for ecological condition,
size, and the surrounding landscape. Element occurrences are generally considered to be of significant

conservation value from a state and/or regional perspective.

endangered species (Federal) — Plants or animals that are in danger of extinction throughout all or a
significant portion of their ranges and have been listed as endangered by the U.S. Fish and Wildlife

(a) WAC 173-303. “Dangerous Waste Regulations.” Washington Administrative Code, Olympia, Washington.
Online at: http://www.leg.wa.gov/wac/index.cfm?fuseaction=chapterdigest&chapter=173-303
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Service or the National Marine Fisheries Service, following the procedures set out in the Endangered
Species Act and its implementing regulations (50 CFR 424).®

endangered species (State) — Washington State defines endangered species as any wildlife species native
to the state of Washington that is seriously threatened with extinction throughout all or a significant
portion of its range within the state (WAC 232-12-297).®) See also candidate species and threatened
species.

eolian — Pertaining to, caused by, or carried by the wind.

ERPG-1 — The maximum concentration in air below which it is believed nearly all individuals could be
exposed for up to one hour without experiencing other than mild transient adverse health effects or
perceiving a clearly defined objectionable odor.

ERPG-2 — The maximum concentration in air below which it is believed nearly all individuals could be
exposed for up to one hour without experiencing or developing irreversible or other serious health effects
or symptoms that could impair their abilities to take protective action.

ERPG-3 — The maximum concentratioh in air below which it is believed nearly all individuals could be
exposed for up to one hour without experiencing or developing life-threatening health effects.

Evolutionarily Significant Unit (ESU) — A distinctive group of Pacific salmon, steelhead, or sea-run -
cutthroat trout.

Federal species of concern — Species whose conservation standing is of concern to the U.S. Fish and
Wildlife Service but for which status information still is needed.

fluvial — Produced by the action of flowing water.

french drain — A rock-filled encasement with an open bottom to allow seepage of liquid waste into the
ground. '

generator — Within the context of this document, generators refer to organizations within DOE or
managed by DOE whose act or process produces low-level waste, mixed low-level waste, or transuranic
waste.

graded approach — A process by which the level of analysis, documentation, and actions necessary to
comply with a requirement are commensurate with 1) the relative importance to safety, safeguards, and

(a) 50 CFR 424, “Listing Endangered and Threatened Species and De51gnatmg Critical Habitat.” Code of Federal
Regulations. Online at: http://www.access.gpo.gov/nara/cfr/waisidx_01/50cfr424_01.html

(b) WAC 232-12-297. “Endangered, threatened, and sensitive wildlife species classification.” Washington
Administrative Code, Olympia, Washington. Online at:
http://www.leg.wa.gov/wac/index.cfm?fuseaction=Section&Section=232-12-297
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security; 2) the magnitude of any hazard involved; 3) the life cycle stage of a facility; 4) the programmatic
mission of a facility; 5) the particular characteristics of a facility; and 6) any other relevant factor.

greater than Category 3 (GTC3) low-level waste — Low-level radioactive waste that exceeds the
maximum radionuclide concentrations as defined for Category 3 low-level waste. See also Category 3
waste.

Hanford Federal Facility Agreement And Consent Order — See Tri-Party Agreement.

hazardous waste — Waste that contains chemically hazardous constituents regulated under Subtitle C of
the Resource Conservation and Recovery Act (RCRA), as amended (40 CFR 261)® and regulated as a
hazardous waste and/or mixed waste by the EPA. May also include solid waste designated by
Washington State in WAC 173-303-070® through WAC 173-303-100 as dangerous or extremely
hazardous waste, or mixed waste. See also mixed low-level waste.

high-integrity container (HIC) — A container that provides additional confinement for remote-handled
Category 3 LLW and some contact-handled Category 3 LLW and is typically constructed of concrete or
other durable material.

high-level (radioactive) waste (HLW) — High-level waste is the highly radioactive waste material
resulting from the processing of spent nuclear fuel, including liquid waste produced directly in processing
and any solid material derived from such liquid waste that contains fission products in sufficient concen-
trations, and other highly radioactive material that is determined, consistent with existing law, to require
isolation.

immobilization — Placing the waste within a material such as concrete or a glass to immobilize (reduce
dispersability and leachability of) the radioactive or hazardous components within the waste. See also
stabilization.

immobilized low-activity waste (ILAW) — The solidified low-activity waste from the treatment and
immobilization of Hanford tank wastes. See also low-activity waste.

in-trench grouting — In-trench grouting involves placing the waste on a cement pad or on spacers,
installing reinforcement steel and forms around the waste, and covering the waste with fresh concrete to
encapsulate the waste within a concrete barrier.

lacustrine — Of or pertaining to lakes.

(a) 40 CFR 261. “Identification and Listing of Hazardous Waste.” Code of Federal Regulations. Online at:
http://www.access.gpo.gov/nara/cfr/waisidx_01/40cfr261_01.html

(b) WAC 173-303. “Dangerous Waste Regulations.” Washington Administrative Code, Olympia, Washington.
Online at: http://www.leg.wa.gov/wac/index.cfm?fuseaction=chapterdigest&chapter=173-303
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land disposal restrictions — The restrictions and requirements for land disposal of hazardous or
dangerous waste as specified in 40 CFR 268 (RCRA) and WAC 173-303-140 (Washington State
Dangerous Waste Regulations).

land-use designations:

Industrial-Exclusive — An area suitable and desirable for treatment, storage, and disposal of
hazardous, dangerous, radioactive, non-radioactive wastes, and related activities.

Conservation (Mining) — An area reserved for the management and protection of archeological,
cultural, ecological, and natural resources. Limited and managed mining (for example, quarrying for
sand, gravel, basalt, and topsoil for governmental purposes only) could occur as a special use (i.e., a
permit would be required) within appropriate areas. Limited public access would be consistent with
resource conservation. This designation includes related activities.

latent cancer fatality (LCF) — A cancer death postulated to result from, and occurring some time after,
exposure to ionizing radiation or other carcinogens.

As applied to populations, the postulated number of fatal cancers in a given population due to the
calculated or measured collective dose to that population as a result of a given action or activity.

As applied to individuals, the probability of a fatal cancer in a given individual due to the calculated
or measured dose received by that individual as a result of a given action or activity.

leachate — As applied to mixed low-level waste trenches, any liquid, including any suspended
components in the liquid, that has percolated through or drained from hazardous waste.

lost workday cases (LWCs) — Represent the number of cases recorded resulting in days away from work
or days of restricted work activity, or both, for affected employees.

lost workdays (LWDs) — The total number of workdays (consecutive or not), after the day of injury or
onset of illness, during which employees were away from work or limited to restricted work activity
because of an occupational injury or illness.

low-activity waste — The waste that remains after separating from high-level waste as much of the
radioactivity as practicable, and that when solidified may be disposed of as low-level waste in a near-
surface facility.

low-income person — A person living in a household that reports an annual income less than the United
States official poverty level, as reported by the U.S. Census Bureau.

low-level (radioactive) waste (LLW) — Radioactive waste that is not high-level waste, spent nuclear fuel,

transuranic waste, byproduct material (as defined in section 11e[2] of the Atomic Energy Act of 1954, as
amended), or naturally occurring radioactive material.
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macroencapsulation — Treatment method applicable to debris wastes as defined by RCRA. Refers to
application of surface coating materials, such as polymeric organics (for example, resins and plastics) or
of a jacket of inert material to reduce surface exposure to potential leaching media.

maximally exposed individual (MEI) — The maximally exposed individual is a hypothetical person who
has a lifestyle, and is in a location, such that that any other individual would be unlikely to receive a
higher exposure to radiation or hazardous materials. The MEI may be an individual who resides or works
near the Hanford Site, or who is temporarily at a publicly accessible location where the maximum dose
from a short-term event would occur.

microbiotic (cryptogamic) crusts — generally occur in the top 1 to 4 mm of soil and are formed by living
organisms and their by-products, creating a crust of soil particles bound together by organic materials.

microencapsulation — The encapsulation of waste components in the atomic structure of compounds or
materials such as glass, cement, or polymer waste forms.

minority — Individual(s) who are members of the following population groups: American Indian or
Alaskan Native; Asian or Pacific Islander; Black, not of Hispanic origin; or Hispanic.

mixed low-level waste (MLLW) — Low-level waste determined to contain both source, special nuclear,
or byproduct material subject to the Atomic Energy Act of 1954, as amended, and a hazardous component
subject to the Resource Conservation and Recovery Act (RCRA), as amended, or Washington State
Dangerous Waste Regulations. See also hazardous waste, dangerous waste.

modular facility — As used in this HSW EIS, a modular disposal facility would consist of a number of
expandable segments or areas within an overall master facility. Each module would be designed to
handle certain waste types or forms. For example remote handled wastes might be in a different area or
“module” than standard packages of contact handled low-level waste or mixed low-level waste.

neutralization — Changing the pH of a solution to near 7 by adding an acidic or basic material.

no action alternative — In this EIS, the no action alternative consists of continuing ongoing activities, but
does not include development of new capabilities to manage wastes that cannot currently be disposed of.

noise — Sound that is unwanted and perceived as unpleasant or a nuisance.

non-standard (packaging) — Non-standard waste packages refer to specially designed waste containers
or packages used for large, or odd shaped low-level waste, mixed low-level waste or transuranic waste
items or items with high dose rates or other unique conditions. See also standard (packaging).

normal operations — As used in this HSW EIS, normal operations refers to routine waste management
activities, for example, waste treatment activities (including processing), packaging and repackaging,
storage, and final disposal of waste, and is exclusive of accident conditions, save for minor process
upsets.
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order of magnitude — As used in this EIS, an order of magnitude is taken as a power (or factor) of 10.

operational waste — Solid wastes that are generated in support of cleanup activities, including such items
as contaminated personnel protective clothing, disposable laboratory supplies, and failed tools and
equipment.

physical extraction — Separation or removal of materials or components based on size or material
characteristic.

PM,, — Particulates with an aerodynamic diameter less than or equal to a nominal diameter of
10 micrometers.

PM,; - Particulates with an aerodynamic diameter less than or equal to a nominal diameter of
2.5 micrometers. '

pore water — The amount of water effectively trapped or retained by a volume of soil.

processing — As used in this HSW EIS, refers to any activity necessary to prepare waste for disposal.
Processing waste may consist of repackaging, removal, or stabilization of non-conforming waste, or
treatment of physically or chemically hazardous constituents in compliance with state or federal
regulations.

radioactive waste — In general, waste that is managed for its radioactive content. Waste material that
contains source, special nuclear, or by-product material is subject to regulation as radioactive waste under
the Atomic Energy Act. Also, waste material that contains accelerator-produced radioactive material or a
high concentration of naturally occurring radioactive material may be considered radioactive waste.

release — Any spilling, leaking, pumping, pouring, emitting, emptying, discharging; injecting, escaping, -
leaching, dumping, or disposing of a material into the environment. Statutory or regulatory definitions of
release may differ.

remedial action — Activities conducted to reduce potential risks to people and/or harm to the
environment from radioactive and/or hazardous substance contamination. See also cleanup.

remote-handled (RH) waste — Packaged radioactive waste for which the external dose rate exceeds that
defined for contact-handled waste (generally 200 mrem/hr at the container surface). These wastes require
handling using remotely controlled equipment, or placement in shielded containers, to reduce the human
exposures during routine waste management activities. See also contact-handled waste.

retrievably stored waste — Waste stored in a manner that is intended to permit retrieval at a future time.

. review 1 species — A plant taxon of potential concern that is in need of additional field work before a
status can be assigned. See also species of concern.
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shrub-steppe — Plant community consisting of short-statured, widely spaced, small-leaved shrubs,
~ sometimes aromatic, with brittle stems and an understory dominated by perennial bunchgrasses.

sensitive species — A taxon that is vulnerable or declining and could become endangered or threatened in
Washington state without active management or removal of threats. The federal listings classify species
as listed (endangered/threatened), candidate, or proposed.

seep — To flow slowly, or ooze; on the Columbia River, seepage occurs below the river surface and
exposed riverbank, particularly noticeable at low-river stage. The seeps flow mtermmently, apparently
influenced primarily by changes in the river level.

site — A geographic entity comprising leased or owned land, buildings, and other structures required to
perform program activities. -

species of concern — Plants identified by the Washington Natural Heritage Program as sensitive (vulner-
able or declining and could become endangered or threatened), Review 1 (more field work needed), or
Review 2 (unresolved taxonomic problems). See also endangered species and threatened species. The
federal listings classify species as listed (endangered/threatened), candidate, or proposed.

stabilization — Mixing an agent such as Portland cement with the waste to increase the mechanical
strength of the resulting waste form and decrease its leachability.

standard (packaging) — Standard waste packages refer to the common forms of waste packages (such as
drums and boxes) used for low-level waste and mixed low-level waste. See also non-standard

(packaging).

stochastic analysis — Set of calculations performed using values randomly selected from a range of
reasonable values for one or more parameters; in contrast, see deterministic analysis. In the HSW EIS,
the median value was reported.

stochastic variability — Natural variation of a measured quantity; for example, in a room full of people,
there is an average height with some being taller and some shorter; the stochastic variability of that group

is described by the differences between the individuals’ heights and the average.

storage — The holding of waste for a temporary period, at the end of which the waste is treated, disposed
of, or stored elsewhere.

taxa — Plural of taxon.
taxon — A group of organisms sharing common characteristics in varying degrees of distinction that

constitute one of the categories of taxonomic classification, such as a phylum, class, order, family, genus,
or species.
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TEEL-1 — The maximum concentration in air below which it is believed nearly all individuals could be
exposed without experiencing other than mild transient adverse health effects or perceiving a clearly
defined objectionable odor.

TEEL-2 — The maximum concentration in air below which it is believed nearly all individuals could be
exposed without experiencing or developing irreversible or other serious health effects or symptoms that
could impair their abilities to take protective action.

TEEL-3 — The maximum concentration in air below which it is believed nearly all individuals could be
exposed without experiencing or developing life-threatening health effects.

threatened species — Any plants or animals that are likely to become endangered species within the
foreseeable future throughout all or a significant portion of their ranges, and which have been listed as
threatened by the U.S. Fish and Wildlife Service or the National Marine Fisheries Service following the
procedures set out in the Endangered Species Act and its implementing regulations (50 CFR 424)@
Washington State defines threatened species as any wildlife species native to the state of Washington that
is likely to become an endangered species within the foreseeable future throughout a significant portion of
its range within the state (WAC 232-12-297).% See also candidate species and endangered species.

teleost fish — Of or belonging to the Teleostei or Teleostomi, a large group of fishes with bony skeletons,
including most common fishes. The teleosts are distinct from the cartilaginous fishes such as sharks,
rays, and skates.

total recordable cases (TRCs) — Work-related deaths, illnesses, or injuries resulting in loss of
consciousness, restriction of work or motion, transfer to another job, or required medical treatment
beyond first aid.

Toxic Substances Control Act (TSCA) waste — Any waste, including polychlorinated byphenyl
commingled waste, regulated under the TSCA requirements codified in 40 CFR 761.©

toxicological impact — Impact on human health, due to exposure to, or intake of, chemical materials.
These impacts are typically described in terms of damage to affected organs.

transportation index (TI) of the package or packages — is defined as the highest package dose rate
(mrem per hour) that would be received by an individual located at a distance of 1 m (3.3 ft) from the
external surface of the package.

(a) 50 CFR 424. “Listing Endangered and Threatened Species and Designating Critical Habitat.” Code of Federal
Regulations. Online at: http://www.access.gpo.gov/nara/cfr/waisidx_01/50cfr424_01.html

(b) WAC 232-12-297. “Endangered, threatened, and sensitive wildlife species classification.” Washington
Administrative Code, Olympia, Washington. Online at:
http://www.leg.wa.gov/wac/index.cfm?fuseaction=Section& Section=232-12-297

(c) 40 CFR 761. “Polychlorinated Biphenyls (PCBs) Manufacturing, Processing, Distribution In Commerce, and
Use Prohibitions.” Code of Federal Regulations. Online at:
http://www.access.gpo.gov/nara/cfr/waisidx_01/40cfr761_01.html
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transuranic isotope — Isotopes of any element having an atomic number greater than 92 (the atomic
number of uranium).

transuranic (TRU) waste — Transuranic waste is radioactive waste containing more than 100 nanocuries
(3700 becquerels) of alpha-emitting transuranic isotopes per gram of waste, with half-lives greater than
20 years, except for the following:

¢ high-level radioactive waste

e waste that the Secretary of Energy has determined, with the concurrence of the Administrator of the
Environmental Protection Agency, does not need the degree of isolation required by the 40 CFR
Part 191 disposal regulations

¢ waste that the Nuclear Regulatory Commission has approved for disposal on a case-by-case basis in
accordance with 10 CFR 61.® .

For the purposes of this document TRU waste may also include hazardous constituents, and may be
referred to in the document as mixed TRU waste. ’

treatment — The physical, chemical, or biological processing of dangerous waste to make such waste
non-dangerous or less dangerous, safer for transport, amenable for energy or material resource recovery,
amenable for storage, or reduced in volume, with the exception of compacting, repackaging, and sorting
as allowed under WAC 173-303-400*) and 173-303-600.")

Tri-Party Agreement (TPA) — Informal title for the “Hanford Federal Facility Agreement and Consent
Order,” an agreement between the U.S. Department of Energy, the U.S. Environmental Protection
Agency, and the Washington State Department of Ecology. The agreement establishes milestones to
bring operating DOE facilities into compliance with the RCRA, and to coordinate cleanup of Hanford’s
inactive disposal sites under the Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA).

vadose zone — The soil fayer between the ground surface and the top of the saturated zone.

waste characterization — The identification of waste composition and properties, whether by review of
process knowledge, or by non-destructive examination, non-destructive assay, or sampling and analysis,
to determine appropriate storage, treatment, handling, transportation, and disposal requirements.

waste certification — A process by which a waste generator certifies that a given waste or waste stream
meets the waste acceptance criteria of the facility to which the generator intends to transfer waste for
treatment, storage, or disposal.

(a) 10 CFR 61. “Licensing Requirements for Land Disposal of Radioactive Waste.” Code of Federal Regulations.
Online at: http://www.access.gpo.gov/nara/cfr/waisidx_02/10cfr61_02.html

(b) WAC 173-303. “Dangerous Waste Regulations.” Washington Administrative Code, Olympia, Washington.
Online at: http://www.leg.wa.gov/wac/index.cfm?fuseaction=chapterdigest&chapter=173-303
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waste container — Any portable device in which a material is stored, transported, treated, disposed, or
otherwise handled (WAC 173-303-400®). A waste container may include any liner or shielding material
that is intended to accompany the waste in disposal. At Hanford, waste containers typically consist of
55-gal (208-L) or 85-gal (320-L) drums and standard waste boxes. Other sizes and styles of containers
may also be employed depending on the physical, radiological, and chemical characteristics of the waste.

waste disposal — See disposal.

waste life cycle — The life of a waste from generation through storage, treatment, transportation, and
disposal.

waste stream — A waste or group of wastes from a process or a facility with similar physical, chemical,
or radiological properties. In the context of this document, a waste stream is defined as a collection of
wastes with physical and chemical characteristics that will generally require the same management
approach (that is, use of the same storage, treatment, and disposal capabilities).

waste type — In the context of this document, four waste types managed by the solid waste program are
defined: low-level waste, mixed low-level waste, transuranic waste, and waste treatment plant waste
(ILAW and melters).

Watch List species — A category of plant species of concern as identified by the Washington Natural
Heritage Program. Watch List species consist of those plant taxa of concern that are more abundant
and/or less threatened than previously assumed.
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Glossary of Terms Related to Radioactivity,
'Radiation Dose, and Exposure

absorbed dose — The energy absorbed by matter from ionizing radiation per unit mass of irradiated
material at the place of interest in that material. The absorbed dose is expressed in units of rad (or gray)
(1 rad = 0.01 gray= 100 ergs/gram of material).

activity — A measure of the quantity of a radioactive material, the special unit of which is the curie and
the SI unit is the bequerel.

becquerel (Bq) — A unit of activity equal to 1 disintegration per second.

collective dose — The sum of the total effective dose equivalent values for all individuals in a specified
population. Collective dose is expressed in units of person-rem (or person-sievert).

committed dose equivalent — The dose equivalent calculated to be received by a tissue or organ over a
50-year period after the intake of a radionuclide into the body. It does not include contributions from
radiation sources external to the body. Committed dose equivalent is expressed in units of rem (or
sievert).

committed effective dose equivalent — The sum of the committed dose equivalents to various tissues in
the body, each multiplied by the appropriate weighting factor. Committed effective dose equivalent is
expressed in units of rem (or sievert).

curie (Ci) — A unit of activity equal to 37 billion disintegrations per second, or 37 billion becquerels.

dose (radiological) — A generic term meaning absorbed dose, dose equivalent, effective dose equivalent,
committed dose equivalent, or total effective dose equivalent, as defined elsewhere in this glossary.

dose equivalent — The product of absorbed dose in rad (or gray) in tissue, a quality factor, and other
modifying factors. Dose equivalent is expressed in units of rem (or sievert).

effective dose equivalent — The summation of the products of the dose equivalent received by specified
tissues of the body and the appropriate weighting factor. It includes the dose from radiation sources
internal and external to the body. The effective dose equivalent is expressed in units of rem (or sievert).

external dose or exposure — The portion of the dose equivalent received from radiation sources outside
the body (i.e., “external sources”).

half-life (radiological) — The time in which one-half of the atoms of a specific radionuclide decay into

another nuclear form or energy state. Half-lives for different radionuclides range from fractions of a
second to billions of years.
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gray — The SI (International System of Units) unit of absorbed dose. One gray (Gy) is equal to an
absorbed dose of 1 joule/kg (1 Gy = 100 rads). (The joule in the SI unit of energy, abbreviated as J, and
is equivalent to 10 million ergs.)

internal dose — That portion of the dose equivalent received from radioactive material taken into the body
(i.e., “internal sources”).

millirem (mrem) — A subunit of a rem. One mrem equals 1/1000" (0.001) of a rem.

person-rem — Unit of collective total effective dose equivalent.

quality factor — The principal modifying factor used to calculate the dose equivalent from the absorbed
dose; the absorbed dose (expressed in rad or gray) is multiplied by the appropriate quality factor. The
quality factors to be used for determining dose equivalent in rem are shown in the following table:

Quality Factors'®

) Quality
Radiation type ) factor
X-rays, gamma rays, positrons, electrons (including tritium
beta particles) v ittt ittt iineiee oot ansuienans 1
Neutrons, < 10 keV. ... . ittt i ianoneeareneans 3
Neutrons, > 10 KeV. ...ttt iiineeeeneaneeeneaenonenonss 10
Protons and singly-charged particles of unknown energy with )
rest mass greater than one atomic mass unit............. 10
Alpha particles and multiple-charged particles (and
particles of unknown charge) of unknown energy.......... 20

When spectral data are insufficient to identify the energy of the
neutrons, a quality factor of 10 shall be used.

(ii) When spectral data are sufficient to identify the energy of the
neutrons, the following mean quality factor values may be used:
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Quality Factors for Neutrons
[Mean quality factors, Q (maximum value in a 30-cm dosimetry phantom), and values
of neutron flux density that deliver in 40 hours, a maximum dose equivalent of 100
mrem (0.001 sievert).]

Neutron
Mean flux
Neutron energy (MeV) quality density
factor (cm®s™h)
2.5 x 107® thermal............ e R 2 680
1 R 107 e e 2 680
1 R 10 i e e 2 560
1 X 10 2 it e e e 2 560
1x 10, ........ [P T 2 580
1 R 107 e e 2 680
1 R 107 e e 2.5 700
1 X 107 . e e 7.5 115
5 R L0 . e e 11 27
1 N 11 19
0 Y 9 20
R 8 16
2 S 7 17
10 e e et 6.5 17
1R 7.5 12
20t s et e e e e 8 11
o Y 7 10
B0 s ettt e e e 5.5 11
1 X 102 e e e 4 14
2 K 102 e e e 3.5 13
3 K 107 it e it e 3.5 11
S o L 3.5 10
(a) Source: 10 CFR 835.

rad — A unit of radiation absorbed dose (such as, in body tissue). One rad is equal to an absorbed dose of
0.01 joule/kg (1 rad = 0.01 gray).

radiation — In the context of this EIS a simplified term for ionizing radiation such as alpha particles, beta
particles, gamma rays, X-rays, neutrons, high-speed electrons, high-speed protons, and other particles
capable of producing ions.

radioactive decay — The decrease in the amount of any radioactive material with the passage of time, due
to spontaneous nuclear disintegration (e.g., emission from atomic nuclei of charged particles, photons, or
both).

radioactivity — The property or characteristic of radioactive material to spontaneously “disintegrate” or
“decay” with the emission of energy in the form of radiation.

rem — The special unit of radiation effective dose equivalent (1 rem = 0.01 Sievert).

roentgen (R) — The special unit of X- or gamma- radiation exposure. One roentgen equals
2.58 x 10 coulombs per kilogram of air.

sievert (Sv) — The SI (international System of Units) unit of radiation effective dose equivalent
(1 Sv =100 rem).
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total effective dose equivalent (TEDE) — The sum of the effective dose equivalent (for external
exposures) and the committed effective dose equivalent (for internal exposures). Total effective dose
equivalent is expressed in units of rem (or sievert).

weighting factor — The fraction of the overall health risk, resulting from uniform, whole body irradiation,
attributable to a specific tissue. The dose equivalent to each tissue is multiplied by the appropriate
weighting factor to obtain the effective dose equivalent contribution from that tissue. The weighting
factors are as follows:

Weighting Factors For Various Tissues'®

Weighting
Organs or tissues factor
(€73 o = Vo - T 0.25
Breasts......... et e e e i e e 0.15
Red bDONE MarrOW. o v vttt ittt s ittt ss e sonnsssesesnnnnssosnnenss 0.12
L o L - S 0.12
B o2 oo o 0.03
BONE SULLACES .t ittt ittt ittt ettt innetoenetneeeneseeennns 0.03
Remainder ) . . e e 0.30
Whole body o .. ittt it i ittt ettt ettt 1.00
(a) Source: 10 CFR 835.
(b) “Remainder” means the five other organs or tissues with the highest
dose (for example, liver, kidney, spleen, thymus, adrenal, pancreas,
stomach, .small intestine, and upper large intestine). The weighting

factor for each remaining organ or tissue is 0.06.

(c) For the case of uniform external irradiation of the whole body, a
weighting factor equal to 1 may be used in determination of the
effective dose equivalent.
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Units of Measure

The principal units of measurement used in the HSW EIS are SI units, an abbreviation for the
International System of Units, a metric system accepted by the International Organization of
Standardization as the legal standard at a meeting in Elsinore, Denmark, in 1966. In this system, most
units are made up of combinations of six basic units, of which length in meters, mass in kilograms, and
time in seconds are of most importance in the EIS. An exception is radiological units that use the
common system (e.g., rem, millirem).

Numerical (Scientific or Exponential) Notation

Numbers that are very small or very large are often expressed in scientific or exponential notation as a
matter of convenience. For example, the number 0.000034 may be expressed as 3.4 x 107 or 3.4E-05 and
65,000 may be expressed as 6.5 x 10* or 6.5E+04. In the EIS, numerical values less than 0.001 or greater
than 9999 are generally expressed in exponential notation, or 1.0E-03 and 9.9E+03, respectively.

Multiples or sub-multiples of the basic units are also used. A partial list of prefixes that denote
multiples and sub-multiples follows, with the equivalent multiplier values expressed in scientific and
exponential notation:

Name Symbol Value Multiplied by:

atto a 0.000000000000000001 | or1x 10" | or1E-18
femto f 0.000000000000001 or1x10" or 1E-15
pico p 0.000000000001 orlx 10" or 1E-12
nano n 0.000000001 or 1x10° or 1E-09
micro m 0.000001 or1x10° or 1E-06
milli m 0.001 or1x 103 or 1E-03
centi c 0.01 orlx10? or 1E-02
kilo k 1,000 orlx10’ or 1E+03
mega M 1,000,000 or 1x10° or 1E+06
giga G 1,000,000,000 or1x10° or 1E+09
tera T 1,000,000,000,000 orlx10" or 1E+12

The following symbols are occasionally used in conjunction with numerical expressions: < less than;
< less than or equal to; > greater than; > greater than or equal to.

In some cases, numerical values in this document have been rounded to an appropriate number of
significant figures to reflect the accuracy of data being presented. For example, the numbers 0.021, 21,
2100, and 2,100,000 all contain 2 significant figures. In some cases, where several values are summed to
obtain a total, the rounded total may not exactly equal the sum of its rounded component values.
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Basic Units and Conversion Table

Unit of Measure English Unit Symbol Metric Unit
Length inches in centimeters
feet ft meters
yards yd kilometers
miles mi
Area square feet ft? square meters
acres ac hectares
square miles mi> square kilometers
Volume (dry) cubic feet ft’ cubic meters
cubic yards yd’®
Volume (liquid) gallons gal liters
Mass ounces oz grams
pounds b kilograms kg
Concentration parts per million ppm grams per liter g/l
Radioactivity curies Ci becquerels Bq
Radiation Absorbed Dose | rad rad Gray Gy
Radiation Effective Dose
Equivalent rem rem Sievert Sv
Temperature degrees Fahrenheit °F degrees Centigrade °C
Base Unit Multiply By To Obtain Base Unit Multiply By To Obtain
in 2.54 cm cm 0.394 in
ft 0.305 m m 3.28 ft
yd 0914 m m 1.09 yd
mi 1.61 km km 0.621 mi
g 0.093 m’ m’ 10.76 i’
ac 0.405 ha ha 247 ac
mi’ 2.59 km® km? 0.386 mi®
ft’ 0.028 m’ m’ 35.3 ft’
yd® 0.765 m’ m’ 1.31 yd®
gal 3.77 L L 0.265 gal
oz 28.349 g g 0.035 oz
b 0.454 kg kg 2.205 Ib
ppm 0.001 g/L g/L 1000 ppm
Ci 3.7x 10" Bq Bq 27x10" Ci
rad 0.01 Gy Gy 100 rad
rem 0.01 Sv Sv 100 rem
°F (°F-32)x5/9 |[°C °C (°C x 9/5) + 32 °F
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Radionuclide Nomenclature®®
Symbeol Radionuclide Half-Life Symbol Radionuclide Half-Life

Ac-227* actinium-227 22 yr Pu-240 plutonium-240 6537 yr
Ag-110m silver-110m 250d Pu-241 plutonium-241 14 yr

1 Am-241 americium-241 432 yr Pu-242 plutonium-242 3.7x10° yr
Ba-137m barium-137m 2.6 min Pu-244 plutonium-244 8.1x10" yr
Be-7* beryllium-7 53d Ra-224* radium-224 3.7d
Bi-212* bismuth-212 61 min Ra-226* radium-226 1600 yr
Bi-214* bismuth-214 20 min Ra-228* radium-228 58yr
C-14* carbon-14 5730 yr Rb-87* rubidium-87 48x10%yr
Cd-113m*  cadmium-113m 15 yr Rh-106 rhodium-106 30 sec
Ce-144 cerium-144 285d Ru-106 ruthenium-106 374d
Cl-36 chlorine-36 3.0x 10°yr | Sb-125 antimony-125 28 yr
Cm-244 curium-244 18 yr - Sb-126m antimony-126m 11 sec
Co-60 cobalt-60 53yr Se-75 selenium-75 120d
Cs-137 cesium-137 30 yr Se-79 selenium-79 6.5x 10° yr
Eu-152 europium-152 14 yr Sm-147*  samarium-147 1.1x 10" yr
Eu-154 europium-154 8.6 yr Sm-151 - samarium-151 90 yr _
Eu-155 europium-155 48yr Sn-126 tin-126 1.0x 10° yr
Fe-55 iron-55 27yr Sr-90 strontium-90 29 yr
H-3* tritium S 12yr Tc-99 technetium-99 2.1x10°yr
1-125 iodine-125 59d Th-228*  thorium-228 - 1.9 yr
1-129 iodine-129 1.6 x 10" yr | Th-229 thorium-229 7880 yr
K-40* potassium-40 1.3x10°yr | Th-230* thorium-230 7.5x10% yr
Mn-54 manganese-54 312d Th-232* thorium-232 1.4x10°yr
Mo-93 molybdenum-93 4000 yr - Th-234* thorium-234 24d
Nb-94 . niobium-94 20x10%yr | U-232 uranium-232 69 yr
Ni-59 nickel-59 7.6x 10" yr | U-233 uranium-233 1.6 x 10° yr
Ni-63 nickel-63 100 yr U-234* uranium-234 25x10°yr
Np-237 neptunium-237 21x10%yr | U-235% uranium-235 7.0x10° yr
Pa-231* protactinium-231 33x10%yr | U-236 uranium-236 23x107yr
Pb-210* lead-210 22 yr U-238* uranium-238 45x10°yr
Pb-212* lead-212 11 hr W-185 tungsten-185 75d
Pd-107 palladium-107 6.5x 10°yr | Y-90 yttrium-90 2.7d
Pr-144 praseodymium-144 17 m Zn-65 zinc-65 244 d
Pu-238 plutonium-238. 88 yr Zr-93 zirconium-93 1.5x10°yr
Pu-239 plutonium-239 24x10°yr | Zr-95 zirconium-95 64 d
(a) From CRC Handbook of Chemistry and Physics. 74th edition. ed. David R. Lide, CRC Press, Boca Raton,

Florida 1993.
(b) Listing includes radionuclides evaluated in this document. Metastable isomers are indicated by the addition
of an m. Short-lived decay products are not shown.

* . Indicates naturally occurring radionuclides.
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Reférence Citations

Throughout the text of the HSW EIS, in-text reference citations are presented where information from
the referenced document was used. These in-text reference citations are contained within parentheses and
provide a brief identification of the referenced document. This brief identification corresponds to the
complete reference citation located in the reference lists, which are located at the end of each section and
appendix in the HSW EIS. The references are listed in alphabetical or numeric order and do not
necessarily reflect the order of their appearance in the text.

An example of an in-text reference citation is (DOE 1997a), which corresponds to the complete
reference citation provided in section or appendix reference lists. In the reference list, DOE 1997a,
DOE 1997b, and DOE 1997c¢ are listed in the following manner (based on the alphabetical order of the
document title, not the order in which they might appear in the text): '

DOE. 1997a. Final Waste Management Programmatic Environmental Impact Statement for
Managing Treatment, Storage, and Disposal of Radioactive and Hazardous Waste.
DOE/EIS-0200-F, U.S. Department of Energy, Washington, D.C.

DOE. 1997b. Integrated Data Base Report — 1996: U.S. Spent Nuclear Fuel and Radioactive
Waste Inventories, Projections, and Characteristics. DOE/RW-0006, Rev. 13, U.S. Department
of Energy, Office of Environmental Management, Washington, D.C.

DOE. 1997¢c. Waste Isolation Pilot Plant Disposal Phase Final Supplemental Environmental

Impact Statement. DOE/EIS-0026-S-2, U.S. Department of Energy, Carlsbad Area Office,
Carlsbad, New Mexico.
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1.0 Introduction

This Hanford Site Solid® (Radioactive and Hazardous) Waste Program Environmental Impact
Statement (HSW EIS) provides environmental and technical information concerning U.S. Department of
Energy (DOE) ongoing and proposed waste management practices at the Hanford Site in Washington
State. The HSW EIS updates some analyses of environmental consequences from previous documents
and provides evaluations for activities that may be implemented consistent with the Waste Management
Programmatic Environmental Impact Statement (WM PEIS; DOE 1997¢) Records of Decision (RODs).
The draft HSW EIS was initially issued in April 2002 for public comment (DOE 2002b). A revised draft
HSW EIS was issued in March 2003 to address new waste management alternatives that had been
proposed since the initial draft HSW EIS was prepared, and to address comments received during the
public review period for the first draft (DOE 2003d). The revised draft HSW EIS also incorporated
alternatives for disposal of immobilized low-activity waste (ILAW) from treatment of Hanford Site tank
waste in the waste treatment plant (WTP) currently under construction, an activity that was not included
in the first draft (68 FR 7110).

This final HSW EIS describes the DOE preferred alternative, and in response to public comments
received on the March 2003 revised draft, provides additional analyses for some environmental
consequences associated with the preferred alternative, with other alternatives, and with cumulative
impacts.®) Public comments on the revised draft HSW EIS are addressed in the comment response
document (Volume III of this final EIS).

This HSW EIS describes the environmental consequences of alternatives for constructing, modifying,
and operating facilities to store, treat, and/or dispose of low-level (radioactive) waste (LLW), transuranic
(TRU) waste, ILAW, and mixed low-level waste (MLL W) including WTP melters at Hanford. In
addition, the potential long-term consequences of LLW, MLLW, and ILAW disposal on groundwater and
surface water are evaluated for a 10,000-year period, although the DOE performance standards only
require assessment for the first 1000 years after disposal (DOE 2001f). This document does not address
non-radioactive waste that contains “hazardous” or “dangerous” waste, as defined under the Resource
Conservation and Recovery Act (RCRA) of 1976 (42 USC 6901) and Washington State Dangerous Waste
regulations (WAC 173-303). Following a previous National Environmental Policy Act (NEPA,

42 USC 4321) review (DOE 1997d), DOE decided to dispose of TRU waste in New Mexico at the Waste
Isolation Pilot Plant (WIPP), a repository that meets the requirements of 40 CFR 191 (63 FR 3623). This
HSW EIS has been prepared in accordance with NEPA, the DOE implementing procedures for NEPA

(a) The term “solid waste” is used to denote that the focus of this EIS is upon radioactive waste in solid form rather
than liquid waste. It is not synonymous with the usage of the term “solid waste” in the Resource Conservation
and Recovery Act (RCRA).

(b) The final HSW EIS is based on the revised draft HSW EIS. Substantive changes (additions, deletions, and
modifications) to the document are indicated with “change bars” in the margins of the affected pages. These
change bars indicate additional or revised information since the publication of the revised draft HSW EIS,
including information based on revised analyses, and in response to public comments. Changes that were
editorial in nature are not indicated.
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(10 CFR 1021), and the Council on Environmental Quality (CEQ) Regulations for Implementing the
Procedural Provisions of NEPA (40 CFR 1500-1508).

1.1 Organization of the HSW EIS

The organization and content of this HSW EIS are described briefly as follows:

¢ Volume I — Consists of the main document that describes the background, alternatives, affected
environment, environmental consequences, regulatory framework, and other related sections, as
follows:

o Section 1 — Introduction: Provides an introduction, organization of the EIS, a statement of the
purpose and need for DOE action and description of the proposed action, an overview of Hanford
Site cleanup operations including solid radioactive and mixed waste management activities, a
discussion of related DOE programs and documents including Hanford’s accelerated cleanup
performance management plan, NEPA documents related to the HSW EIS, and the NEPA
process for developing and finalizing the HSW EIS.

o Section 2 — HSW EIS Waste Streams and Waste Management Facilities: Describes Hanford
waste management operations, waste types, waste streams, existing facilities, and facilities related
to the proposed action and alternatives.

o Section 3 — Description and Comparison of Alternatives: Describes alternative actions that
could be taken at Hanford to manage solid radioactive and mixed waste (waste that contains both
radioactive and hazardous constituents), including alternative management strategies for each
waste type, and the No Action Alternative. This section also provides a comparison of
environmental impacts among the alternatives.

o Section 4 — Affected Environment: Discusses the human and physical environment that might
be affected by radioactive and mixed waste management operations at Hanford.

o Section 5 — Environmental Consequences: Identifies the potential impacts on the human and
physical environment that might result from implementation of the alternatives for waste
management at Hanford. This section also addresses environmental justice, cumulative impacts,
irreversible and irretrievable commitment of resources, the relationship between short-term uses
of the environment and the maintenance or enhancement of long-term productivity, and potential
mitigation measures.

o Section 6 — Regulatory Framework: Identifies regulations and permits that apply to radioactive
and mixed waste management operations at Hanford.

o Section 7 — List of Preparers and Contributors: Identifies key persons who contributed to the
preparation of the HSW EIS.
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o Index - Provides an alphabetized list of key names, terms, and subjects in this EIS and the
sections in which each item is mentioned.

e Volume II Appendixes — Provides additional information regarding specific sections of the EIS and
discusses key issues identified during the scoping process for the HSW EIS.

¢ Volume III Comment Response Document — explains DOE’s role in the cleanup process at
Hanford; discusses key issues raised during the public comment process for the revised draft HSW
EIS, including changes incorporated into this final HSW EIS in response to comments. Comments
from federal agencies; state, local, and tribal governments; public and private organizations; and
individuals are summarized, and DOE responses to those comments are provided.

¢ Volume IV Submitted Comment Documents and Transcripts — contains copies of comment letters
and other comments submitted in writing, as well as transcripts of public meetings, for the revised
draft HSW EIS.

1.2 Purpose and Need and Proposed Action

DOE needs to provide capabilities to continue, or modify, the way it treats, stores, and/or disposes of
existing and anticipated quantities of solid LLW, MLLW, TRU waste, and ILAW at the Hanford Site in
order to protect human health and the environment; facilitate cleanup at Hanford and other DOE facilities;
take actions consistent with decisions reached by DOE under the WM PEIS; comply with local, state, and
federal laws and regulations; and meet other obligations such as the Hanford Federal Facility Agreement
and Consent Order (also referred to as the Tri-Party Agreement, or TPA) (Ecology et al. 1989).

To address anticipated needs for waste management capabilities, DOE proposes to do the following;:

e continue to operate and modernize existing treatment, storage, and disposal facilities for LLW and
MLLW, and treatment and storage facilities for TRU waste

e construct additional disposal capacity for LLW

¢ develop capabilities to treat MLLW for disposal at Hanford

¢ construct additional disposal capacity for MLLW

e construct disposal capacity for ILAW and WTP melters®

e close onsite disposal facilities and provide for post-closure stewardship of disposal sites

¢ develop additional capabilities to certify TRU waste for disposal at WIPP.

(a) On July 3, 2003, parts of DOE Order 435.1 dealing with the procedures for determining waste incidental to
reprocessing were declared invalid by the U.S. District Court for the District of Idaho in Natural Resources
Defense Council v. DOE, No. 01-413-S-BLW. The District Court’s ruling is currently on appeal to the
U.S. Court of Appeals for the Ninth Circuit. The ultimate outcome of this matter, and its impact or applicability
to wastes addressed in this EIS, are uncertain. While this EIS evaluates the disposal, at Hanford, of ILAW and
melter wastes meeting Hanford Site Solid Waste Acceptance Criteria, DOE would only proceed with disposal
of these wastes if their disposal complies with applicable law.
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Alternatives proposed to accomplish the purpose and need are described in Section 3. The No Action
Alternative is also evaluated as required by NEPA. For purposes of analysis in this HSW EIS, the No
Action Alternative is defined as continuing ongoing activities, or as implementing previous NEPA
decisions where those activities have not commenced.

1.3 Overview of Hanford Site Operations and DOE Waste
Management Activities

The Hanford Site occupies approximately 1517 km® (586 mi’), principally in Benton and Franklin
counties of south-central Washington State (Figure 1.1). The Columbia River flows through the northern
and eastern parts of the site, which extends about 46 km (25 mi) north from Richland, Washington. DOE
and its predecessors, the Manhattan Project, the U.S. Atomic Energy Commission (AEC), and the
U.S. Energy Research and Development Administration (ERDA), have operated the Hanford Site since
the 1940s. From the beginning through the 1980s, the primary mission at Hanford was to produce nuclear
materials in support of United States defense, research, and biomedical programs. Operations associated
with those programs used facilities for fabrication of nuclear reactor fuel, reactors for nuclear materials
production. chemical separation plants, nuclear material processing facilities, research laboratories, and
waste management facilities. Plutonium production at Hanford has ceased, and DOE activities at the site
currently include research, environmental restoration, and waste management. Additional historical

l information regarding the Hanford Site is available on the Internet at http://www.hanford.gov.

Hanford Site Location Map

Isfr"

Washington
State

Hanford Site

M0212-0286.661
HSW EIS 02-11-03

Figure 1.1. Hanford Site Location Map
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In addition to the DOE activities at Hanford, there are several facilities operated by other agencies at
the site. The Laser Interferometer Gravitational Wave Observatory (LIGO) is an advanced scientific
observatory for measuring gravity waves at extremely low levels. The project involves the California
Institute of Technology, the Massachusetts Institute of Technology, and the National Science Foundation.
The Hanford Site was selected for the LIGO because of its available space and seismic stability. A
commercial nuclear power plant, the Columbia Generating Station, also operates within the Hanford Site.
That facility is located on property leased to Energy Northwest, a consortium of regional public utilities.

The largest non-DOE federal agency at Hanford is the U.S. Fish and Wildlife Service, which
co-manages with DOE the 195,000-acre Hanford Reach National Monument, which was established by
presidential proclamation on June 9, 2000. The monument includes the Fitzner/Eberhardt Arid Lands
Ecology Reserve (ALE), Saddle Mountain Wildlife Refuge, Wahluke Slope, White Bluffs, the sand dune
area northwest of the Energy Northwest Site, historic structures (including homesteads from small towns
established along the riverbanks in the early 20" century), and land 0.4 km (% mi) inland on the south and
west shores of the 82-km (51-mi) long Hanford Reach, the last free-flowing, non-tidal stretch of the
Columbia River. Also included were the McGee Ranch and Riverlands area and the federally owned
islands within that portion of the Columbia River.

US Ecology, Inc. operates a commercial low-level radioactive waste disposal facility on 40.5 hectares
(100 acres) of the Hanford Site near the 200 East Area leased by the State of Washington from DOE. The
facility is licensed by the U.S. Nuclear Regulatory Commission (NRC) and the State of Washington, not
DOE. The US Ecology facility is one of three commercial LLW disposal facilities in the United States.

It currently accepts waste from two state compacts established to manage radioactive waste from nuclear
power plants and other commercial facilities: the Northwest Compact (Washington, Idaho, Oregon,
Montana, Wyoming, Utah, Alaska, and Hawaii) and the Rocky Mountain Compact (Colorado, Nevada,
and New Mexico). Waste is received from hospitals, universities, research facilities, commercial nuclear
power operations, and other industries within the compact states. The reactor vessel from the Trojan
plant, a commercial nuclear power reactor in Oregon, was buried at the site during 2000. Of the total
waste receipts at the facility between 1996 and 2001, the state of Oregon accounted for the largest share
by volume (65%) and by radioactivity (95%).

1.3.1 DOE National Waste Management

When DOE established the Office of Environmental Management (EM) in 1989, it defined cleanup of
DOE sites as a top priority and committed itself to addressing the challenges of waste management. EM
is responsible for waste management activities at all DOE sites, including Hanford, and needs to address
them on a nationwide basis. This section provides an overview of DOE nationwide plans for manage-
ment of radioactive and hazardous waste, including waste from the Hanford Site. Figure 1.2 shows the
nationwide distribution of states in which one or more types of DOE radioactive waste are, or will be,
disposed of, including LLW, MLLW, environmental restoration waste, TRU waste, HLW, SNF, and
uranium mill tailings. The DOE nationwide strategy for managing radioactive, hazardous, and mixed
waste is provided by the WM PEIS (DOE 1997¢) and associated Records of Decision (RODs)

(63 FR 3629, 63 FR 41810, 64 FR 46661, 65 FR 10061, 65 FR 82985, 66 FR 38646, 67 FR 56989).
Other NEPA documents related to those activities are discussed in Section 1.5.
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1.3.1.1 Spent Nuclear Fuel and High-Level Waste

DOE is required by The Nuclear Waste Policy
Act of 1982, as amended (42 USC 10101) to
provide disposal capacity for spent nuclear fuel
(SNF) generated by commercial nuclear power
plants and DOE, as well as high-level waste
(HLW) generated by atomic energy and
defense activities. Spent nuclear fuel is fuel
that has been irradiated in a reactor but has not
been processed to separate potentially useful
materials. High-level waste consists of certain
process residues (liquids, solids, or sludges)
that result from processing irradiated reactor
fuel to recover plutonium and uranium. DOE
sites that currently manage HLW and spent
nuclear fuel are in the process of stabilizing and

Spent Nuclear Fuel (SNF)
Fuel that has been irradiated in a nuclear power
plant or other reactor. Spent fuel is generally
thermally hot and highly radioactive.

High-Level Waste (HLW)
High-level waste is the highly radioactive waste
material that results from processing of spent
nuclear fuel, including liquid waste produced directly
in processing and any solid material derived from
such liquid waste that contains fission products in
sufficient concentrations, and other highly
radioactive material that is determined, consistent
with existing law, to require isolation.

storing those materials until a permanent disposal facility is available. DOE is now preparing an
application to the Nuclear Regulatory Commission to obtain a license to proceed with constructing a
repository for disposal of HLW and SNF at Yucca Mountain in Nevada. The repository is scheduled to

open around 2010.

1.3.1.2 Transuranic Waste

DOE has a repository for disposal of
TRU waste in New Mexico at WIPP.
WIPP opened in 1999 and received the
first shipments of TRU waste from
Hanford in 2000. As of December
2003, about 415 m® (14,650 ft*) of TRU
waste from Hanford has been sent to
WIPP. Since 1993, about 10.4 m®
(367 ft’) of TRU waste has also been

Transuranic (TRU) Waste

Transuranic waste is radioactive waste containing more than
100 nanocuries (3700 becquerels) of alpha-emitting
transuranic isotopes per gram of waste, with half-lives greater
than 20 years, except for the following:
¢ high-level radioactive waste
o waste that the Secretary of Energy has determined, with
the concurrence of the Administrator of the
Environmental Protection Agency, does not need the
degree of isolation required by the 40 CFR Part 191
disposal regulations

sent to Hanford from other DOE sites ¢ waste that the Nuclear Regulatory Commission has

for temporary storage, and to take
advantage of existing and planned
capabilities to process and certify TRU

approved for disposal on a case-by-case basis in
accordance with 10 CFR 61.
Adapted from DOE (2001f).

waste for disposal at WIPP. All TRU
waste sent to Hanford will be shipped to WIPP.

Some TRU waste may also contain hazardous components (mixed TRU waste) and would be
managed under applicable state and federal hazardous waste regulations. For purposes of evaluation in
the HSW EIS, mixed TRU waste has not been identified as a separate waste type from other TRU waste.
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DOE’s hazardous waste permit for WIPP, issued in 1999 by the State of New Mexico Environment
Department, currently authorizes disposal of contact-handled mixed TRU waste.

1.3.1.3 Low-Level Waste and Mixed Low-Level Waste

DOE plans to continue treating and

disposing of LLW and MLLW at facilities that Low-Level Waste (LLW)

currently have capabilities to manage those Low-level radioactive waste is radioactive waste that
wastes (DOE 1997¢; 65 FR 10061). Under is not high-level radioactive waste, spent nuclear fuel,
that ROD, Hanford and the Nevada Test Site transuranic waste, byproduct material (as defined in
(NTS) will continue to receive LLW from Section 11e.(2) of the Atomic Energy Act of 1954, as

other facilities that do not have the capacity to amended), or naturally occurring radioactive material.

treat or dispose of it. Hanford and NTS were
also identified as sites that could treat and

dispose of MLLW from other sites. Regional Mixed Low-Level Waste (MLLW)
MLLW treatment could also occur at the Mixed low-level waste is LLW that contains both

. . . dionuclides subject to the Atomic Energy Act of
Idaho National Engineering and ra
Environmental Laboratory (INEEL), the Oak 1954, as amended (42 USC 2011), and a hazardous

} ) component subject to the Resource Conservation
Ridge Reservation (ORR), and the Savannah

. ; . and Recovery Act or Washington State Dangerous
River Site (SRS), as well as at offsite Waste Regulations.

| commercial facilities. DOE sites also have the

| option to send waste to commercial disposal facilities, such as Envirocare in Utah. Envirocare received

| over 56,000 m® (2,000,000) of DOE LLW and MLLW between 1993 and 2000 (Envirocare 2000a, b, ¢).
DOE plans to continue shipping some LLW and MLLW to Envirocare. NTS received about 65,000 m’®
(2,300,000 ft*) of LLW during 2002 and expects to receive an additional 360,000 m® (13,000,000 ft*)
through 2006. By comparison, existing forecasts through 2046 indicate that DOE’s Hanford Solid Waste
Program could receive up to 220,000 m* (7,800,000 ft*) of LLW and up to 140,000 m* (4,900,000 ft*) of
MLLW from offsite DOE generators. Total LLW and MLL W annual volumes from offsite generators are
not expected to exceed 45,000 m* (1,600,000 ft).

The Tank Waste Remediation System
(TWRS) EIS summarized formal discussions
between DOE and NRC on tank waste

Low-Activity Waste (LAW)
Low-activity waste is the waste that remains after
separating from high-level waste as much of the

classification a.nd how the low-activity portion radioactivity as practicable, and that when solidified
of the waste might be regulated (DOE and may be disposed of as low-level waste in a near-

Ecology 1996). Although those consultations surface facility.
were carried out in the context of low-activity
waste (LA W) disposal in a grout matrix

(Kincaid et al. 1995), the logic was applied to | /mmobilized Low-Activity Waste (ILAW)

vitrified LAW as well. Based on an NRC Immobilized low-activity waste is the solidified low-
activity waste from the treatment and immobilization
of Hanford tank waste. The ILAW would be disposed
of on the Hanford Site or at a qualified offsite facility.

published opinion (Bernero 1993;

58 FR 12342), the TWRS EIS analysis
concluded that the LAW stream could be
classified as incidental waste and subjected to
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disposal requirements for LLW. A second NRC review subsequent to the TWRS EIS indicated that the
vitrified waste form selected in the ROD (62 FR 8693) also would provisionally meet criteria for
classification as LAW, based on available information provided at that time (NRC 1997).

GTCC radioactive waste is low-level radioactive waste generated under a Nuclear Regulatory
Commission (NRC) or agreement state license that exceeds the class C limits in 10 CFR 61, “Licensing
Requirements for Land Disposal of Radioactive Waste.” Part 61.55, “Waste Classification,” defines class
A, B, and C low-level waste. These waste types are defined by concentration of specific short- and long-
lived radionuclides, with class C having the highest concentration limits.

Under the Low Level Radioactive Waste Policy Amendments Act of 1985, the federal government
(e.g., DOE) is responsible for the disposal of commercial GTCC radioactive waste. To address its
responsibilities under this Act, DOE is considering whether to propose establishing a capability to dispose
of GTCC wastes. If DOE makes such a proposal it would prepare appropriate NEPA documentation,
such as an environmental impact statement that analyzes alternative technologies and disposal sites. To
ensure that it considers the full range of reasonable alternatives in any such EIS as required by NEPA,
DOE would evaluate whether Hanford and other DOE sites would be reasonable alternatives for potential
disposal of GTCC waste. Although the WM PEIS did not analyze GTCC waste, the Hanford Site was
analyzed as a reasonable alternative for potential disposal of other low-level wastes.

1.3.2 DOE Waste Management Activities at Hanford

Waste generated by past Hanford Site activities contains a variety of radionuclides and non-
radioactive hazardous constituents. Those materials range from highly radioactive wastes that must be
managed in specialized facilities to less radioactive waste that can be managed by more conventional
means, such as shallow land disposal. EM activities at the Hanford Site involve radioactive waste and
other radioactive materials. These wastes and materials require different management approaches
depending on their specific characteristics, location, and legal and regulatory requirements.

DOE’s waste management policy includes reducing the hazards of waste to people and the
environment by minimizing generation of new waste, by treating waste, by placing waste in safer
configurations, and by removing waste from environmentally sensitive areas, such as along the Columbia
River.

The Hanford programs for spent nuclear fuel, HLW, environmental restoration, liquid waste and
groundwater protection are covered under other NEPA and Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA, 42 USC 9601) reviews. However, they influence the
analyses in this HSW EIS as generators of waste that would ultimately be managed under the resulting
decisions. The relationship of the HSW EIS to the major EM activities at the Hanford Site is outlined
here (see Volume 11, Appendix N for additional information):

e K Basin Sludge: Sludge generated during removal of spent fuel and cleanout of the K Basins would

be stored at T Plant until a facility is available to process and certify it for shipment to WIPP. In
addition, LLW, MLLW, and TRU waste may be generated during activities at the K Basins.
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o Tank waste treatment: ILAW and melters from the WTP would be disposed of in near-surface
facilities at Hanford. Waste from WTP operations would also require disposal, including equipment
removed from tanks during retrieval of the tank waste, and waste generated during operation of the
WTP.

¢ Environmental restoration activities: TRU waste retrieved during CERCLA cleanup of the 618-10
and 618-11 Burial Grounds would be processed and certified for shipment to WIPP, and other
operational waste from cleanup activities may require treatment and disposal. The Environmental
Restoration Disposal Facility (ERDF) may also be selected as a potential disposal site for LLW,
MLLW, WTP melters, and ILAW. Under DOE policy, NEPA values are integrated into the
CERCLA process prior to making remediation decisions (DOE 1994).

e Liquid waste: Leachate from lined disposal trenches would be treated at the Effluent Treatment
Facility (ETF), and some solids from ETF would be returned to the Low Level Burial Grounds
(LLBGs) for disposal. Other operational waste generated during liquid waste treatment may also be
disposed of at Hanford.

1.3.2.1 Groundwater Protection

Groundwater in the unconfined aquifer beneath the Hanford Site ultimately surfaces at springs near or
in the Columbia River, which traverses the northern and eastern parts of the site. Some of the ground-
water is contaminated by radionuclides and hazardous chemicals as a result of past liquid disposal
practices, leaks, and spills.

The past practice of discharging untreated liquid waste to the ground decreased through the 1980s and
was discontinued in 1995. Within the 200 Area plateau, two state-permitted discharge sites still exist: the
200 Area Treated Effluent Disposal Facility and the State-Approved Land Disposal Structure (SALDS).
Tritiated water is discharged at the SALDS in accordance with DOE Order 5400.5 (DOE 1993). There is
no practicable technology available for removing tritium from dilute liquid waste streams. Currently,
DOE uses the long transit time in groundwater from the discharge point to the Columbia River to allow
tritium to decay. Allowing the tritium to decay in the groundwater while isolated from public use is an
acceptable alternative to direct release to the atmosphere or to surface water.

Programs are under way to stabilize and clean up remaining materials, soil, and groundwater plumes
that could present a threat to human health and the environment in the future. Ongoing radioactive and
hazardous waste management practices comply with applicable standards, and they are evaluated on a
continuing basis to minimize environmental degradation. Groundwater monitoring at Hanford is being
addressed under milestones established by the TPA independently of this HSW EIS. Groundwater
monitoring requirements would apply to any actions DOE may decide to implement as a result of the
analyses conducted under this HSW EIS.

DOE and a team of contractors have developed, and are implementing, a sitewide program that

integrates all assessment and remediation activities that address key groundwater, vadose zone, and
related Columbia River issues. This effort is coordinated by the Groundwater Protection Program to
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support cleanup and closure decisions for the Hanford Site and protection of the Columbia River.
General information regarding Hanford’s Groundwater Protection Program can be found in Volume II,
Appendix N and at http://www.hanford.gov/cp/gpp. Information developed under that program was used
to evaluate long-term impacts of LLW and MLLW disposal in this HSW EIS.

1.3.2.2 The Tri-Party Agreement

Beginning in 1986, DOE, the U.S. Environmental Protection Agency (EPA), and the Washington
State Department of Ecology (Ecology) began to examine how best to bring the Hanford Site into
compliance with RCRA, CERCLA, and applicable state hazardous waste regulations. The regulatory
agencies and DOE agreed to develop one compliance agreement establishing milestones for conducting
Hanford Site cleanup activities under CERCLA and for bringing operating facilities into compliance with
RCRA. Negotiations concluded in late 1988, and the TPA was signed by the three participating agencies
on January 15, 1989 (Ecology et al. 1989). The TPA includes a process for revising milestones by mutual
agreement of the agencies. Milestones established under the TPA influence some activities proposed in
this HSW EIS. The TPA is discussed further in Section 6.3.

1.3.2.3 DOE Decisions Related to Waste Management at Hanford

Several decisions have already been made that affect the management of various wastes and other
nuclear materials at Hanford. Some of the decisions described in this section are being implemented, and
other actions are scheduled to begin at a future time. The relationship between those activities and the
alternatives for waste treatment, storage, and disposal as discussed in this HSW EIS is depicted in
Figure 1.3. The NEPA and CERCLA reviews that resulted in the decisions illustrated in the figure are
also listed. The relationship of the HSW EIS to other documents is further discussed in Section 1.5.

¢ HLW in Hanford storage tanks will be retrieved and vitrified at an onsite facility. DOE plans to
dispose of HLW in a geologic repository at Yucca Mountain in Nevada (DOE 2002d). The TWRS
EIS ROD (62 FR 8693) calls for ILAW to be placed in concrete vaults on the Hanford Site.

¢ Spent nuclear fuel stored in the Hanford K Basins near the Columbia River will continue to be dried
and moved to the 200 East Area until it can be sent to the Yucca Mountain repository. A small
quantity of other reactor fuel currently stored at Hanford will also be stored in the 200 East Area until
it can be disposed of at Yucca Mountain.

o The Hanford Site will manage TRU waste from onsite operations, such as stabilization of plutonium
materials at former processing facilities, and from some other DOE sites that do not have capabilities
to manage TRU waste (see Volume II, Appendix C, Table C.1). In addition, TRU waste will be
retrieved from the 618-10 and 618-11 Burial Grounds near the Energy Northwest Complex, and
retrievably stored TRU waste will be retrieved from the 200 Area LLBGs. TRU waste will be treated
as necessary and certified for disposal at WIPP near Carlsbad, New Mexico.

o LLW and MLLW from Hanford and other DOE sites will continue to be stored, treated, and/or
disposed of at Hanford.
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* Reactor compartments from decommissioned naval vessels will continue to be disposed of in a
dedicated facility at Hanford.

* Contaminated areas along the Columbia River will continue to be cleaned up, especially sites near
closed reactors in the 100 Areas and near fuel fabrication facilities in the 300 Area. Closed reactors
will be placed into interim safe storage (a process referred to as “cocooning™) to protect people and
the environment from the reactor cores until they can be safely removed. The 200 Area non-tank
farm investigation activities are scheduled to be completed by December 31, 2008, pursuant to
Milestone M-15-00C of the TPA. Most LLW and MLLW generated during Hanford environmental
restoration projects will be sent to a dedicated onsite disposal facility, the Environmental Restoration
Disposal Facility (ERDF).

The activities described in this section will result in most of the radioactive materials at Hanford

being relocated to offsite facilities for disposal or other disposition. Figure 1.4 shows DOE’s

radioactive material disposition plans at Hanford based on their radioactive material content.
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1.3.2.4 Recent Regulatory Agreements

On October 24, 2003, the United States and the State of Washington executed a settiement agreement
(United States of America and Ecology 2003) resolving certain disagreements between the State of
Washington and the United States with regard to changes to TPA milestones related to transuranic waste
and mixed low-level waste. This settlement agreement also resolved a related administrative order issued
by the Washington State Department of Ecology on April 30, 2003 (Ecology 2003) with regard to storage
and treatment of mixed transuranic waste.

As a result of the settlement agreement, the sequence for retrieval of retrievably stored transuranic
waste from the Low Level Burial Grounds may change from the sequence anticipated in DOE’s previous
plans as described in DOE (1987, 2002c¢). In addition, DOE will, as part of these retrieval activities,
characterize for purposes of RCRA (42 USC 6901) and state dangerous waste regulations
(WAC 173-303) the waste retrieved from these LLBGs. The MLLW would be appropriately treated,
stored, and/or disposed of in compliant facilities. It is anticipated that the vast majority of MLLW would
constitute debris waste under RCRA, for which the required treatment is macroencapsulation. A small
component of the MLL W may require treatment by other methods (see Section 2.1.2). The specific
quantities of retrievably stored suspect transuranic waste in the LLBGs that may need such treatment
would not be known until retrieval operations are conducted. The retrieval would take place in the
manner set forth in DOE (1987, 2002¢). The worker and environmental consequences of retrieval
activities are expected to be consistent with those described in the previously published documents (as
summarized in Section 1.5.2). As a result of these actions, DOE expects the long-term environmental
impacts of Hanford solid waste disposal could be slightly less than the impacts set forth in this HSW EIS
because, for purposes of performing a conservative analysis, it was assumed that this MLLW would
remain untreated and in an unlined facility. DOE would monitor these retrieval activities to determine
whether additional environmental reviews are appropriate.

1.4 Related Department of Energy Initiatives at the Hanford Site

Recent DOE management initiatives have provided a framework for alternatives being evaluated in
this EIS. These initiatives are summarized in the following sections; additional information is provided in
Volume II, Appendix N.

141 EM Top-to-Bottom Review

In 2001, DOE reviewed its efforts to clean up 114 sites nationwide that are managed as part of DOE’s
Environmental Management Program (DOE 2002a). Cleanup of 74 of those sites is complete, and
cleanup efforts at other sites are well under way. However, costs and schedules for the more extensive
cleanup efforts, including Hanford, were expected to increase unless there were major changes in the way
cleanup work was being managed. That review, referred as the Top-to-Bottom Review, was intended to
identify problems and recommend improvements to accelerate cleanup, reduce risks, and reduce costs.

The review concluded that DOE’s emphasis was on managing risks to people and the environment
rather than reducing those risks. The review identified 12 issues and related recommendations, some of
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which could change current plans for managing waste at Hanford if they are implemented. Some of the
recommendations made in the Top-to-Bottdm Review could be implemented immediately. Some,
including the possible changes to waste management activities at Hanford, would require additional
planning. Prior to implementation of any of the recommendations, appropriate environmental
documentation would be prepared.

1.4.2 DOE Cost Report

In 2002, DOE prepared a life-cycle cost analysis addressing the disposal of DOE’s low-level waste
(DOE 2002e). Life-cycle disposal costs include those related to transportation, disposal, closure, and
long-term stewardship. The report discussed facilities for the disposal of LLW from cleanup actions
under CERCLA (e.g., the Environmental Restoration Disposal Facility) as well as facilities used for other
LLW disposal (e.g., the LLBGs). The report was prepared to address congressional concerns regarding
the cost of LLW disposal, the extent to which DOE fee structures reflect actual life-cycle costs, and the
impact of DOE disposal facilities on commercial LLW disposal.

The report concluded that pre-disposal costs, such as packaging and transportation, offer the greatest
opportunity for cost savings. DOE disposal facilities established for CERCLA cleanup actions typically
had the lowest life-cycle disposal costs per unit of waste because of the nature of wastes disposed of at
those facilities. Commercial facilities may be more cost-effective for some types of waste; however,
DOE facilities provide services that are not available at commercial facilities. In general, the report
recommended that DOE consider all elements of life-cycle costs, in addition to disposal fees, in making
decisions regarding LL W disposal.

1.4.3 Cleanup, Constraints, and Challenges Team (C3T)

In 2001, the DOE Richland Operations Office (DOE-RL), its contractors, EPA, and Ecology began a
series of discussions to better identify, characterize, and resolve constraints and barriers to Hanford
cleanup. Tribal nations were also invited to participate in these discussions. These discussions, referred |
to as the Cleanup, Constraints, and Challenges Team (C3T) process, are designed to be an informal forum
where ideas and concepts could be discussed openly (DOE-RL 2002a). Ideas are developed and evalu-
ated to determine whether they could accelerate cleanup; reduce costs; or protect workers, the public, and
the environment. The C3T process is not intended to replace legal or regulatory requirements, or to
change formal commitments such as the TPA. Some concepts identified during the C3T process might be
suitable for immediate implementation. However, most would probably require further planning, changes
to existing permits and TPA Milestones, changes to existing contracts, and preparation of additional
NEPA or CERCLA reviews. Additional information can be found in Volume II, Appendix N.

1.4.4 Hanford Performance Management Plan (HPMP)

Drawing on recommendations contained in the Top-to-Bottom Review and on ideas emerging from
the C3T process (DOE-RL 2002a), a plan was prepared to accelerate cleanup at Hanford (DOE-
RL 2002b). The plan describes higher-level strategic initiatives as well as specific goals for completing
Hanford cleanup by 2035, which is 35 years earlier than previously planned.
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Some of the acceleration activities described in the HPMP could be implemented immediately.
Others could be implemented as a result of reviews performed under this HSW EIS. Some, however,
would require further planning, changes to existing permits and TPA milestones, and preparation of
additional NEPA or CERCLA reviews. Implementation of some of the accelerated cleanup proposals is
discussed in Section 3. However, the plans and schedules associated with many HPMP proposals were
not sufficiently well developed for detailed analysis at the time this EIS was prepared. Therefore, the
analyses of environmental impacts presented in Section 5 do not necessarily reflect all activities, or the
timing of some activities, as described in the HPMP. Additional information can be found in Volume II,
Appendix N.

1.5 Relationship of the HSW EIS to Other Hanford and DOE
NEPA Documents

A number of other DOE programmatic and Hanford actions are related to this HSW EIS. The
relationships of these actions and associated NEPA documents to the HSW EIS are described in the
following sections and were illustrated previously in Figure 1.2.

1.5.1 Interim Actions During Preparation of the HSW EIS

During the preparation of the HSW EIS, DOE determined that several actions within or related to the
scope of the EIS met the criteria for permissible interim actions under 40 CFR 1506.1. These actions are
described in the following documents:

o Offsite Thermal Treatment of Low-Level Mixed Waste (DOE/EA-1135 May 1999)

This Environmental Assessment (EA) analyzed the use of Allied Technology Group, Inc. (ATG), a
commercial treatment facility in Richland, Washington, to thermally treat a portion of MLLW stored
at the Hanford Site (DOE 1999a). DOE considered the use of ATG for treatment of a limited quantity
of MLLW from Hanford as a demonstration project. This EA analyzed impacts of transporting the
MLLW from Hanford to ATG, treatment of the waste in the ATG facility, and transportation of the
treated waste back to Hanford for disposal. Construction and operation of the ATG treatment facility
was evaluated in a State Environmental Policy Act (SEPA) EIS (City of Richland 1998). Based on
analyses in the EA, DOE determined the proposed action was not a major federal action significantly
affecting the quality of the human environment and issued a finding of no significant impact (FONSI)
on May 6, 1999.

¢ Non-Thermal Treatment of Hanford Site Low-Level Mixed Waste (DOE/EA-1189
September 1998)

This EA considered the use of the ATG commercial treatment facility to stabilize or encapsulate a
portion of Hanford MLL W to allow disposal of the waste (DOE 1998). Regulatory requirements for
treatment of MLL W to allow land disposal vary depending upon the nature of the waste. Wastes
considered in this EA consisted of those that did not require thermal treatment. The ATG facility was
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also considered for thermal treatment of a portion of the Hanford MLLW (DOE 1999a). Construction
and operation of the ATG treatment facility was evaluated in a SEPA EIS (City of Richland 1998).
Based on analyses in the EA, DOE determined the proposed action was not a major federal action
significantly affecting the quality of the human environment and issued a FONSI on

September 29, 1998.

Widening Trench 36 of the 218-E-12B Low-Level Burial Ground (DOE/EA-1276
February 1999)

This EA was prepared to assess potential environmental impacts associated with the proposed action
to widen and operate the existing and unused Trench 36 in the 218-E-12B LLBG for disposal of bulk
LLW (DOE 1999b). The existing V-type LLW trenches were designed before 1976 and were
analyzed in a previous Environmental Statement (ERDA 1975). DOE determined the trench design
was inefficient for disposal of bulk waste. The V-type trenches are narrow at the bottom and are
generally less than about 5 m (16 ft) deep. DOE determined that widening the trenches would more
efficiently use LLBG space. Given trenches of equivalent depth, the wider trenches allow more waste
to be placed per square foot of surface area. This pattern not only saves trench construction costs but
also decreases closure cover size and cost for disposal of a given volume of waste. Based on analyses
in the EA, DOE determined the proposed action was not a major federal action significantly affecting
the quality of the human environment and issued a FONSI on February 11, 1999.

K Basihs Sludge Storage at 221-T Building, Hanford Site, Richland, Washington
(DOE/EA-1369 June 2001)

This EA was prepared to assess potential environmental impacts associated with modification of the
221-T Building (part of the T Plant Complex) to receive and store studge from the 100-K Area fuel
storage basins at the Hanford Site (DOE 2001b). The proposed action included modification of the
pool cell and other shielded cells within the facility to store the sludge. The sludge would ultimately
be designated as RH TRU waste and transferred to the Hanford Solid Waste Program for storage,
processing at an onsite facility, and shipment to WIPP for disposal. Based on analyses in the EA,
DOE determined the proposed action was not a major federal action significantly affecting the quality
of the human environment and issued a FONSI on June 20, 2001.

(Draft) Environmental Assessment for Trench Construction and Operation in the 218-E-12B
and 218-W-5 Low Level Burial Grounds, Hanford Site, Richland, Washington (DOE/EA-1373
February 2001)

This draft EA was prepared to assess potential environmental impacts associated with the proposed
action to construct four new LLW disposal trenches in the Hanford Site 200 East and 200 West Areas
(DOE 2001a). Additional trench capacity was determined to be necessary over the short-term for
operational efficiency in disposing of different physical types of LLW at Hanford. The EA has not
been finalized.
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1.5.2 Related NEPA Documents

Solid waste management operations at Hanford have been assessed previously in a number of
documents. This section briefly describes other NEPA documents related to the HSW EIS. They offer
background material for understanding the HSW EIS and its purpose.

¢ Final Environmental Statement, Waste Management Operations, Hanford Reservation,
Richland, Washington (ERDA-1538 December 1975)

The U.S. Energy Research and Development Administration (ERDA) prepared an Environmental
Statement for use in planning and decision making to ensure that future waste management practices
would minimize adverse environmental consequences (ERDA 1975). Treatment and disposal of
waste from onsite and offsite sources were addressed. This document was written for the Waste
Management Operations Program at the Hanford Site. Because this document predated the CEQ
NEPA regulations, a formal ROD was not issued. The HSW EIS provides an updated analysis and
revisits potential alternatives for some aspects of Hanford Solid Waste Program operations.

¢ Disposal of Decommissioned Defueled Naval Submarine Reactor Plants EIS (U.S. Department
of the Navy 1984)

This EIS considered the disposal of defueled naval submarine reactor compartments in the Hanford
LLBGs (Navy 1984). The EIS was prepared by the U.S. Department of the Navy and was adopted by
DOE. The EIS analyzed preparation of the reactor compartments at the Puget Sound Naval Shipyard,
transportation to Hanford, and disposal in the 200 Areas. The ROD was published in the Federal
Register on December 6, 1984 (49 FR 47649).

¢ Disposal of Hanford Defense High-Level, Transuranic and Tank Wastes, Hanford Site,
Richland, Washington (DOE/EIS-0113 December 1987)

In 1987, DOE prepared the Hanford Defense Waste (HDW) EIS to examine potential impacts storing
and preparing TRU waste and tank waste, as well as future wastes, for disposal (DOE 1987). Most
LLW and wastes associated with decommissioning of existing surplus or retired Hanford Site
facilities were not considered in the HDW EIS. In the 1988 ROD (53 FR 12449), DOE decided to
dispose of or store double-shell tank waste and cesium and strontium capsules. Retrievably stored
TRU waste in the 200 Area LLBGs would be retrieved and disposed of with other newly generated
TRU waste. A decision was also made to retrieve buried suspect TRU-contaminated waste from the
618-11 Burial Ground. As part of that decision, DOE decided to construct and operate a facility for
vitrification of HL W, facilities for grout stabilization and disposal of the low-activity fraction from
processing tank waste, and the Waste Receiving and Processing (WRAP) facility for processing,
certification, and shipment of TRU waste. Subsequent to preparation of the HDW EIS, the TPA was
established to implement many of the actions discussed in the ROD. The agreement also ensures
compliance with applicable RCRA, CERCLA, and State of Washington requirements.
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This HSW EIS provides an updated analysis for some Hanford Solid Waste Program operations
previously evaluated in the HDW EIS, such as processing and certification of TRU waste and
disposal of ILAW. For some other activities evaluated in the HDW EIS, such as retrieval and
processing of Hanford tank waste, additional NEPA review has either been prepared or may be
prepared required in the future. For example, the TWRS EIS updated some aspects of retrieval,
processing, and disposal of Hanford tank waste (DOE and Ecology 1996). In addition, the EIS for
retrieval, treatment, and disposal of Hanford tank waste and for closure of 149 single-shell tanks
(68 FR 1052) would provide further updates of some activities addressed in the HDW EIS, the TWRS
EIS, and this HSW EIS.

The HSW EIS assumes complete retrieval of TRU waste stored in the LLBGs and caissons based
on the HDW EIS ROD. The consequences from the HDW EIS alternative for retrieving and process-
ing both retrievably stored and newly generated TRU waste for disposal at a geologic repository are
summarized in Table 1.1. An initial project to retrieve about 20 percent of the TRU waste volume
stored in the LLBGs has been evaluated in a recent EA (DOE 2002c¢). Retrieval of the remaining
TRU waste would be based on experience gained during the initial project, with additional NEPA
review as appropriate. Processing, certification, and transportation of TRU waste to WIPP are
evaluated in Section 5 of this HSW EIS.

Table 1.1. Consequences of Retrieving and Processing TRU Waste as Evaluated in the HDW EIS

Geologic Disposal
Activity Alternative

Routine Operations

Occupational Radiation Dose (person-rem) 140

Radiation Dose to Maximally Exposed Offsite Individual over 70 years

(rem) 1E-4

Radiation Dose to Offsite Population over 70 years (person-rem) 9
Facility Accidents

Radiation Dose to Maximally Exposed Offsite Individual (rem) SE-2

Collective Radiation Dose to Offsite Population (person-rem) 100
Non-Radiological Impacts

Occupational Illness & Injury (number of recordable events) 520

Occupational Fatality (number of events) 2
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¢ Environmental Assessment for Battelle Columbus Laboratories Decommissioning Project
(DOE/EA-0433 June 1990)

This EA evaluated decommissioning of radiological laboratories operated by Battelle Memorial
Institute (DOE 1990). Waste, including TRU waste, generated during the cleanup of 15 buildings at
two sites would be shipped to Hanford. The TRU waste would be stored until it could be accepted at
WIPP. DOE determined the proposed action was not a major federal action significantly affecting the
quality of the human environment and issued a FONSI on June 14, 1990.

Environmental Assessment — Hanford Environmental Compliance Project, Hanford Site,
Richland Washington (DOE/EA-0383 March 1992)

This EA included an evaluation for construction and operation of the ETF in the Hanford Site

200 East Area (DOE 1992). This facility would receive leachate collected from the MLLW trenches,
in addition to other liquid waste generated at Hanford. The EA also evaluated construction of
additional storage buildings at the Central Waste Complex (CWC). Based on analyses in the EA,
DOE determined the proposed action was not a major federal action significantly affecting the quality
of the human environment and issued a FONSI on March 11, 1992,

Solid Waste Retrieval Complex, Enhanced Radioactive and Mixed Waste Storage Facility,
Infrastructure Upgrades, and Central Waste Complex (DOE/EA-0981 September 1995)

In this EA, DOE proposed to construct and operate the Solid Waste Retrieval Complex and the
Enhanced Radioactive Mixed Waste Storage Facility, to expand the CWC, and to upgrade the
associated Hanford infrastructure (DOE 1995b). These facilities were to be located in the 200 West
Area to support the Solid Waste Operations Complex (SWOC) operation. The proposed action was
to address retrieval of TRU waste, storage capacity for retrieved and newly generated TRU waste, and
upgrading the infrastructure network in the 200 West Area to enhance operational efficiencies and
reduce the cost of operating the existing SWOC. Actions evaluated in the EA included

- construction and operation of the Retrieval Complex and the Enhanced Radioactive Mixed
Waste Storage Facility

- expansion of the CWC

- upgrading associated infrastructure (that is, utilities and roads) in the 200 West Area to support
the SWOC

- retrieval of TRU waste in the solid waste LLBGs and the construction, operation, and
maintenance of a complex of facilities to be used for the retrieval

- construction of a regulatory-compliant storage facility for greater than Category 3 (GTC3)
waste, retrieved TRU waste and newly generated TRU waste awaiting processing in the WRAP,
and for processed waste awaiting shipment to WIPP
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- construction of two pre-engineered metal solid waste management support buildings.

In addition, the proposed action included a mitigation strategy to address lost shrub-steppe habitat.
Based on analyses in the EA, DOE determined the proposed action was not a major federal

action significantly affecting the quality of the human environment and issued a FONSI on
September 8, 1995. This HSW EIS considers post-retrieval processing, certification, and shipment
to WIPP for retrievably stored TRU waste in the LLBGs.

Environmental Assessment. Shutdown of the Fast Flux Test Facility. Hanford Site, Richland,
Washington (DOE/EA-0993 May 1995)

This EA was prepared to assess environmental impacts from shutdown of the Fast Flux Test Facility,
a liquid-metal cooled research reactor located in the Hanford Site 400 Area (DOE 1995a).
Deactivation would consist of removing fuel, draining and de-energizing the systems, removing the
stored radioactive and hazardous materials, and performing other actions to place the facility in a safe
shutdown state. Deactivation of this facility could generate LLW, MLLW, or TRU waste that would
be processed or disposed of in facilities considered under the HSW EIS. Based on analyses in the
EA, DOE determined the proposed action was not a major federal action significantly affecting the
quality of the human environment and issued a FONSI on May 1, 1995.

Management of Spent Nuclear Fuel from the K Basins at the Hanford Site, Richland,
Washington (DOE/EIS-0245 January 1996)

This EIS evaluated alternatives for treatment and interim storage of irradiated fuels from the Hanford
production reactors (DOE 1996b). After the reprocessing of production reactor fuels for weapons |
material at Hanford was suspended, a substantial quantity of unprocessed irradiated fuel remained in
the fuel storage basins at the 100-K Area. As a result of the EIS analysis, DOE decided to stabilize
the stored fuel using a cold vacuum drying process, package the fuel into storage canisters, and place
the canisters into storage in the 200 East Area at Hanford. The EIS also addressed cleaning out the
100-K Area fuel storage basins following removal of the fuel. The EIS evaluated storage of the
retrieved sludge in underground tanks for eventual treatment with other Hanford tank wastes, or
alternatively, grouting the sludge fractions that could be disposed of at Hanford. A ROD was issued
in the Federal Register on March 15, 1996 (61 FR 10736). The HSW EIS evaluates storage and
treatment of the sludge by the Hanford Solid Waste Program, an alternative not considered in the

K Basin EIS. The treated sludge would ultimately be disposed of at WIPP with other Hanford TRU
waste.

Plutonium Finishing Plant Stabilization Final Environmental Impact Statement
(DOE/EIS-0244-F May 1996)

The Plutonium Finishing Plant (PFP) in the Hanford Site 200 West Area was constructed to process
plutonium nitrate into the metallic form used in nuclear weapons. The PFP includes production and
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recovery areas, laboratories for routine analysis and research, and secure vaults for storage of
plutonium. PFP ceased operations in 1989. DOE prepared the PFP EIS (DOE 1996c¢) to evaluate
consequences from

- stabilization of plutonium-bearing materials at the PFP to a form suitable for interim storage

- removal of readily retrievable, plutonium-bearing materials left behind in process equipment,
process areas, and air and liquid waste management systems as a result of historic uses

- placement of stabilized fissile material in existing vaults at the PFP for interim storage.

The alternatives for stabilization included processing the plutonium-bearing materials into a form
suitable for interim storage in existing PFP vaults. The EIS also evaluated options for removing and
stabilizing plutonium-bearing wastes and material in holdup at the PFP. A ROD was issued in the
Federal Register on June 25, 1996 (61 FR 36352). Stabilization of the PFP materials and deactiva-
tion of the facility have been, and will continue to be, major sources of TRU waste managed by the
Hanford Solid Waste Program.

¢ Disposal of Decommissioned, Defueled Cruiser, Ohio Class, and Los Angeles Class Naval
Reactor Plants (DOE/EIS-0259 April 1996)

This EIS considered the disposal of certain defueled Naval Reactor plants in a Hanford LLBG. The
EIS was prepared by the U.S. Department of the Navy (1996). The EIS analyzed preparation of the
reactor compartments at the Puget Sound Naval Shipyard, transportation to Hanford, and disposal in
the 218-E-12B Burial Ground in the Hanford 200 East Area. DOE participated as a cooperating
agency in the development of the EIS on this federal action and has adopted the EIS. The ROD was
issued in the Federal Register on August 9, 1996 (61 FR 41596).

¢ Tank Waste Remediation System EIS (DOE/EIS-0189 August 1996)

In the TWRS EIS, DOE examined the management and disposal of the contents of 177 tanks in the
HLW tank farms, as well as cesium and strontium capsules (DOE and Ecology 1996). In the ROD,
DOE decided to retrieve, separate, vitrify, and dispose of the tank waste (62 FR 8693). The low-
activity waste fraction from the separation process would be placed in concrete vaults onsite. The
HLW would be disposed of at a repository. A decision on the disposition of cesium and strontium
capsules was deferred. Programs for retrieval and treatment of the tank waste are expected to be
major generators of LLW and MLLW sent to the Hanford Solid Waste Program for disposal in
Hanford LLBGs. Disposal of ILAW, melters, and operational waste from the tank waste treatment
plant are considered in the waste streams evaluated for this HSW EIS.
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¢ Supplemental Environmental Impact Statement for Disposal of Immobilized Low-Activity
Wastes from Hanford Tank Waste Processing (DOE/EIS-0189-S1)

As part of the TWRS EIS decision, DOE planned to place ILAW into concrete vaults in the 200 East
Area. DOE began examining alternatives for disposing of ILAW onsite in near-surface facilities.
Following a supplement analysis of disposal options for ILAW (DOE 2001g), DOE decided
additional NEPA review was required, and a Notice of Intent to prepare a Supplemental Environ-
mental Impact Statement (SEIS) was issued on July 8, 2002 (67 FR 45104). Subsequently, based on
public comments received, DOE decided to combine the ILAW disposal SEIS with this HSW EIS.
The HSW EIS now provides a NEPA review for ILAW disposal in addition to waste management
operations conducted by the Hanford Solid Waste Program (68 FR 7110).

Environmental Impact Statement for Retrieval, Treatment, and Disposal of Tank Waste and
Closure of Single-Shell Tanks at the Hanford Site, Richland, Washington (DOE/EIS-0356)

DOE recently announced its intent to prepare a follow-on EIS to the TWRS EIS for retrieval,
treatment, and disposal of Hanford tank waste, and for closure of 149 single-shell tanks (68 FR 1052).
That EIS would evaluate alternative treatment processes for some tank waste and disposal of low-
activity waste forms other than those considered in this HSW EIS. The HSW EIS evaluates disposal
of secondary LLW and MLL W generated during retrieval and treatment of Hanford tank waste based
on current waste forecasts. 1f those waste forecasts change substantially as a result of potential new
tank waste treatment technologies or modified design for the WTP, additional evaluation of LLW and
MLLW disposal impacts may be provided as part of the proposed Tank Closure EIS (68 FR 1052) or
other appropriate NEPA review.

Waste Management Programmatic EIS (DOE/EIS-0200 May 1997)

The WM PEIS is a DOE nationwide study examining the environmental impacts of managing more
than 2,000,000 m® (2,700,000 yd®) of radioactive wastes from past, present, and future DOE activities
(DOE 1997¢). The DOE goal in preparing the WM PEIS was to develop a national strategy to treat,
store, and dispose of the wastes in a safe, responsible, and efficient manner that minimizes the
impacts to workers, the public and the environment. DOE used the analyses in the WM PEIS to
decide on a programmatic approach to managing its waste, and to select a configuration of DOE sites
for waste management activities based on those analyses and other factors.

The level of analysis in the WM PEIS was judged appropriate for making broad programmatic
decisions on which DOE sites should be selected for waste management missions. However, at the
programmatic level, it was not possible to take into account special requirements for particular waste
streams, different technologies that are, or may be, available to manage specific wastes, or site-
specific environmental considerations such as the presence of culturally important resources or
endangered species at a given location on a site. DOE is relying on other NEPA reviews for those
analyses, primarily ones that evaluate particular locations or projects. Decisions regarding specific
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locations for waste management facilities at DOE sites, the waste management technologies to be
used, and potential mitigation measures will be made on the basis of existing or new sitewide or
project-level NEPA reviews.

Wastes analyzed in the WM PEIS result primarily from nuclear weapons production and related
activities. They include MLLW, LLW, TRU waste, HLW, and hazardous waste. The WM PEIS
provides information on the impacts of various alternatives that DOE evaluated to decide at which
sites to consolidate or decentralize treatment, storage, and disposal activities for each waste type. The
WM PEIS evaluated a total of 36 alternatives for the 5 waste types. The alternatives represented
different configurations for managing each waste type at varying numbers of DOE facilities. The
alternatives were described as decentralized, regionalized, or centralized, depending on the degree to
which waste management activities were consolidated or distributed across the DOE waste generator
sites. A no action alternative was also evaluated, in which only existing waste management
capabilities would be used.

In the decentralized alternatives, each site that generates waste would manage the waste onsite.
Unlike the no action alternative, the decentralized alternatives would involve construction of new
waste management facilities at a larger number of sites than in the other alternatives (5-37 sites,
depending on the waste type and activity). At least two regionalized alternatives were evaluated for
each waste type, where waste management activities would be consolidated at a smaller number of
sites than in the decentralized alternatives, but at a greater number of sites than in the centralized
alternatives (1-12 sites, depending on the waste type and activity). The sites identified as regionalized
waste management sites for a given waste type were expected to generate relatively large quantities of
that waste, and they generally had existing waste management facilities and capabilities. The
centralized alternatives evaluated consolidated management of each waste type at the smallest
number of sites (1-7 sites, depending on the waste type and activity), again representing sites that
were expected to generate the largest quantities of a particular waste.

Management of CERCLA waste generated by DOE environmental restoration activities was
reviewed, but not comprehensively analyzed, in the WM PEIS. However, waste from decommis-
sioning and closure of some smaller DOE sites was considered as part of the total waste volumes to
be managed within the DOE complex. The Natural Resources Defense Council and other non-
governmental groups filed a lawsuit in 1997 to require DOE to prepare a programmatic EIS for its
environmental restoration program. The lawsuit was settled in 1998 when DOE and the other parties
agreed to develop tools that would enhance public understanding of DOE site cleanup. Under the
terms of the settlement, no changes were made to the WM PEIS. DOE agreed to complete the
following items:

1. Develop and deploy a Central Internet Database with information on waste, materials, facilities,
and contaminated media (see: http:/cid.em.doe.gov/).

2. Conduct a study on long-term stewardship (DOE 2001e).
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3. Establish a $6.25 million fund for technical and scientific reviews by citizen and tribal
organizations.

The draft WM PEIS was issued in September 1995, followed by a 150-day public comment period.
The Final WM PEIS was issued in May 1997, and the initial decisions for each waste type analyzed
in the WM PEIS were issued between January 1998 and February 2000. Several amendments to the
original decisions were subsequently issued to address specific waste management needs that were
not included in the initial RODs. Major decisions resulting from the WM PEIS are summarized by
waste type as follows:

- TRU Waste. DOE decided that, with one exception, TRU waste at DOE sites would be treated
and stored at the generator sites prior to disposal at WIPP (63 FR 3629). The decision was later
revised to transfer small quantities of TRU waste to other sites that have existing storage and
treatment capabilities (65 FR 82985, 66 FR 38646, 67 FR 56989). In one of those revisions
(67 FR 56989), DOE decided that about 36 m® (1300 ft*) of TRU waste from facilities in Ohio
and California would be transferred to Hanford for storage and processing before being shipped
to WIPP.

- Low-Level Waste and Mixed Low-Level Waste. Under this decision, DOE will continue to
rely on sites that have existing capacity to treat or dispose of LLW and MLLW (65 FR 10061).
Hanford and the Nevada Test Site (NTS) were identified in the ROD to receive LLW and
MLLW from other DOE sites that do not have capabilities to dispose of their wastes. The
INEEL, Los Alamos National Laboratory, the ORR and the SRS would continue to dispose of
LLW generated at those sites. DOE also identified Hanford, the INEEL, ORR, and SRS as
regional MLLW treatment facilities that could accept waste from other sites for treatment. Those
decisions generally represent a continuation of ongoing treatment and disposal activities at the
identified sites and do not affect DOE’s ability to send waste to commercial treatment or disposal
facilities.

- Non-Wastewater Hazardous Waste. The hazardous waste treatment ROD (63 FR 41810)
announced a DOE decision to continue to use commercial facilities for the treatment and disposal
of non-wastewater hazardous waste generated at DOE sites.

- High-Level Waste. The HLW storage ROD determined that HLW should be stored at the
generator sites pending disposal in a geologic repository (64 FR 46661).

This HSW EIS evaluates the Hanford site-specific impacts of proposed waste management operations
and activities at the project level, consistent with the WM PEIS. The WM PEIS evaluated Hanford as
a receiving site for both regionalized and centralized alternatives within each waste type. Therefore,
the analyses for waste coming to Hanford encompassed a range of waste volumes that represented
largely Hanford-generated waste in the decentralized alternatives, to larger quantities in the central-
ized alternatives that represented a substantial fraction of a particular waste type to be generated at
DOE sites across the nation. For LLW, the waste volumes ranged from 89,000 m’ generated at
Hanford to 1,500,000 m® generated at Hanford as well as at other DOE sites. The corresponding
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MLLW volumes were 36,000 m* for Hanford to 219,000 m* including waste from other DOE sites.
The range for TRU waste was 52,000 m?® from Hanford to 132,000 m* including waste from other
DOE sites.

The range of waste volumes evaluated in the WM PEIS therefore encompasses th