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Abstract: On March 28, 2007, DOE published a Notice of Intent (NOI) in the Federal Register (72 FR 14543)
to prepare the SPD Supplemental EIS to evaluate the potential environmental impacts at the Savannah River
Site (SRS) in South Carolina of disposition pathways for surplus weapons-usable plutonium (referred to as
“surplus plutonium”) originally planned for immobilization. The proposed actions and alternatives included
construction and operation of a new vitrification capability in K-Area, processing in H-Canyon/HB-Line and
the Defense Waste Processing Facility (DWPF), and fabricating mixed oxide (MOX) fuel in the MOX Fuel
Fabrication Facility (MFFF) currently under construction in F-Area. Before the Draft SPD Supplemental EIS
was issued, DOE decided to modify the scope of this SPD Supplemental EIS and evaluate additional
alternatives. Therefore, on July 19, 2010 and again on January 12, 2012, DOE issued amended NOIs
(75 FR 41850 and 77 FR 1920) announcing its intent to modify the scope of this SPD Supplemental EIS and to
conduct additional public scoping.

The public scoping periods extended from March 28, 2007, through May 29, 2007; July 19, 2010 through
September 17, 2010; and January 12, 2012 through March 12, 2012. Scoping meetings were conducted on
April 17,2007, in Aiken, South Carolina; April 19, 2007, in Columbia, South Carolina; August 3, 2010, in
Tanner, Alabama; August 5, 2010, in Chattanooga, Tennessee; August 17, 2010, in North Augusta,
South Carolina; August 24, 2010, in Carlsbad, New Mexico; August 26, 2010, in Santa Fe, New Mexico; and
February 2, 2012, in Pojoaque, New Mexico. A summary of the comments received during the public scoping
periods is provided in Chapter 1 of this SPD Supplemental EIS and available on the project website at
http://nnsa.energy.gov/nepa/spdsupplementaleis.

DOE has revised the scope of this SPD Supplemental EIS to refine the quantity and types of surplus plutonium,
evaluate additional alternatives (including additional pit disassembly and conversion options), no longer
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consider in detail one of the alternatives identified in the 2007 NOI (ceramic can-in-canister immobilization),
and revise DOE’s preferred alternative. In this SPD Supplemental EIS, DOE describes the environmental
impacts of alternatives for disposition of 13.1 metric tons (14.4 tons) of surplus plutonium for which DOE has
not made a disposition decision, including 7.1 metric tons (7.8 tons) of plutonium from pits that were declared
excess to national defense needs after publication of the 2007 NOI, and 6.0 metric tons (6.6 tons) of surplus
non-pit plutonium. The analyses also encompass potential use of MOX fuel in reactors at the Sequoyah and
Browns Ferry Nuclear Plants of the Tennessee Valley Authority (TVA).

In this SPD Supplemental EIS, DOE evaluates the No Action Alternative and four action alternatives for
disposition of 13.1 metric tons (14.4 tons) of surplus plutonium: (1) Immobilization to DWPF Alternative —
glass can-in-canister immobilization of both surplus non-pit and disassembled and converted pit plutonium and
subsequent filling of the canister with high-level radioactive waste (HLW) at DWPF at SRS; (2) MOX Fuel
Alternative — fabrication of the disassembled and converted pit plutonium and much of the non-pit plutonium
into MOX fuel at MFFF, for use in domestic commercial nuclear power reactors to generate electricity, and
disposition of the surplus non-pit plutonium that is not suitable for MFFF as transuranic waste at the existing
Waste Isolation Pilot Plant (WIPP), a deep geologic repository in southeastern New Mexico;
(3) H-Canyon/HB-Line to DWPF Alternative — processing the surplus non-pit plutonium in the existing
H-Canyon/HB-Line at SRS with subsequent disposal as HLW (i.e., vitrification in the existing DWPF), and
fabrication of the pit plutonium into MOX fuel at MFFF; and (4) WIPP Alternative — processing the surplus
non-pit plutonium in the existing H-Canyon/HB-Line for disposal as transuranic waste at WIPP, and
fabrication of the pit plutonium into MOX fuel at MFFF. Under all alternatives, DOE would also disposition
as MOX fuel, 34 metric tons (37.5 tons) of surplus plutonium in accordance with previous decisions. The
34 metric tons (37.5 tons) of plutonium would be fabricated into MOX fuel at MFFF, for use at domestic
commercial nuclear power reactors. Within each action alternative, DOE also evaluates options for pit
disassembly and conversion to, among other things, disassemble nuclear weapons pits and convert the
plutonium metal to an oxide form for disposition. Under three of the options, DOE would not build a stand-
alone Pit Disassembly and Conversion Facility in F-Area at SRS, which DOE had previously decided to
construct (65 FR 1608).

Preferred Alternative: The MOX Fuel Alternative is DOE’s Preferred Alternative for surplus plutonium
disposition. DOE’s preferred option for pit disassembly and the conversion of surplus plutonium metal,
regardless of its origins, to feed for MFFF is to use some combination of facilities at Technical Area 55 at
Los Alamos National Laboratory and K-Area, H-Canyon/HB-Line, and MFFF at SRS, rather than to construct
a new stand-alone facility. This would likely require the installation of additional equipment and other
modifications to some of these facilities. DOE’s preferred alternative for disposition of surplus plutonium that
is not suitable for MOX fuel fabrication is disposal at WIPP. The TV A does not have a preferred alternative at
this time regarding whether to pursue irradiation of MOX fuel in TVA reactors and which reactors might be
used for this purpose.

Public Involvement: Comments on this Draft SPD Supplemental EIS should be submitted within 60 days of
the publication of the U.S. Environmental Protection Agency’s Notice of Availability in the Federal Register
to ensure consideration in preparation of the Final SPD Supplemental EIS. DOE will consider comments
received after the 60-day comment period to the extent practicable. Written comments may be submitted to
Sachiko McAlhany via postal mail to the address provided above, via email to spdsupplementaleis@saic.com,
or by toll-free fax to 1-877-865-0277. Public hearings on this Draft SPD Supplemental EIS will be held during
the comment period. The dates, times, and locations of these hearings will be published in a DOE Federal
Register notice and will also be announced by other means, including the project website, newspaper
advertisements, and notification to persons on the mailing list. Information on this SPD Supplemental EIS can
be found on the project website at http://nnsa.energy.gov/nepa/spdsupplementaleis.




TABLE OF CONTENTS







TABLE OF CONTENTS

Volume 2
Appendices A through K

QLI Lo a1l 0001 (=10 TSSOSO vii
IS Qo) T [0 2SR S PP TRR XVi
TS o) I o] LTSRS Xvii
Acronyms, Abbreviations, and CONVErSION CRAIS...........ccuiieierereie sttt eeseenes XXV
Appendix A
Related National Environmental Policy Act Reviews and Federal Register Notices
Al Related NEPA Reviews — Surplus PIutonium DiSPOSITION ..o A-1
ALl HiStOrICAl NEPA REVIBWS. ... .c.ceiiiieiiiitiieeiieiieies sttt ettt ste st esteaeseestestesbeereeneeneenneneenes A-1
A.1.2 Recent NEPA Reviews for Development of This Surplus Plutonium Disposition
Supplemental Environmental Impact StAteMENT ..ot A-5
A.2  Other Related DOE NEPA REVIEWS .....c.oiiiiiiieeieiesies et se e sie e st ste e ssesseesesaessessessessessesnseseessesees A-5
A2.1  Pit Storage at the PanteX PIANT ..........coiiiiiiiii s A-5
A.2.2 Transuranic Waste Disposal at the Waste Isolation Pilot Plant .............ccccveviiiiiivieve e, A-6
A.2.3  Plutonium Recovery through the Global Threat Reduction Initiative.............ccccevvvievieiieeieeiennen, A-6
A.2.4 Pit Disassembly and Conversion at the Los Alamos National Laboratory ...........ccccccevvveviveieinennnn. A-7
A.2.5 Interim Management of Nuclear Materials at Savannah River Site...........cccceevivieviivieicee e, A-7
A.2.6 Vitrification of High-Level Radioactive Waste at Savannah River Site...........ccccccvvevveviveveeiennnn, A-7
A.2.7 Disposition of Surplus Highly Enriched Uranium ............cccccviiiininiiieccescseeseens A-8
A28  WaASTE MANAGEIMENT........iiiiiieiiit ittt r e r et b e A-9
A3 Related TVA NEPA REVIBWS ....cuviiiiiieiieiiesie st steseaeereeste e seestesteaseeseeseesteseessesseasessesnsessessessessessessesnsessessesses A-9
A3.1 Browns Ferry NUCIEAr PIANT.........cooiiiiiiiiiiieee et A-9
A3.2  Sequoyah NUCIEAI PIANT.........coiiiiiiiie ettt et A-10
A4 Related Federal REGISIEr NOTICES .......coviiiirieiieriee sttt ettt et bbb ebesne e A-10
A.4.1 Federal Register Notices for the Surplus Plutonium Disposition Supplemental
Environmental Impact STAtEMENT ............ccoiiiiie et A-10
A.4.2  Other Related Federal RegiSter NOTICES ........civiiiiiiicie e A-23
AL REIBIBINCES ... ettt b et b bRt R e bR R e Rt Rt e e b e bbb e bt e Rt et e be b nre A-26

Appendix B
Facilities Description

B.1  Savannah River Site B-7
B.1.1  F-ATEA FACIHITIES ..ottt B-7
B.1.1.1  Pit Disassembly and Conversion FaCility ..........ccccoeriiiiiiiniiiieie e B-7

B.1.1.2  Mixed Oxide Fuel Fabrication FacCility ............ccccooeniiiniiiiiiiice e B-10

B.1.1.3  Waste Solidification BUilding..........cccooiiiriiiiiiie e B-13

B.1.1.4  F/H-LADOTAIOIY ..cueiiiieieeie ettt bbbt B-15

vii



Draft Surplus Plutonium Disposition Supplemental Environmental Impact Statement

A (Y N =T W 004310 1= S B-15
B.1.2.1  Immobilization Capability ..........cccceieiiiiiie e s B-16
B.1.2.2  Pit Disassembly and Conversion Project at K-Area .........cccccevvevieieieseseeeeieeseseseenens B-18
B.1.2.3  K-AIBA SEOTAJE ....vveuveeieitiiti sttt B-19
B.1.2.4  K-Area INterim SUrVEITTANCE ........ccoviiiiiii it B-19
B.1.2.5 K-Area Pit Disassembly GIOVEDOX ..o B-20
B.1.3  H-Area Facilities — H-Canyon/HB-LINe .........cccciiiiiiiiiiieeseeeseee s B-20
B.1.4  S-ATEA FACHITIES ..ottt bttt e e e e B-23
B.1.4.1 Defense Waste Processing FaCility ...........cccoeriiiiiniiiiiceeee e B-23
B.1.4.2  Glass Waste Storage BUildingS........cccovviiiiiiiiiiieie e B-25
B.1.5 E-Area Waste Management FaCIlitieS........ccceveriiieiiiisiecie et B-25
B.2  Los Alamos National Laboratory B-26
70 R o V1 (o o 1U 4 T = Yo 1 1) 2SS B-26
B.2.2  Los Alamos National Laboratory Support FaCilities........c.ccevereiieieiesiecicic s B-27
B.3  Waste Isolation Pilot Plant B-28
B.4  Reactor Sites Using Mixed Oxide Fuel B-29
B.5 References B-31
Appendix C
Evaluation of Human Health Effects from Normal Operations
L300 R | o1« oo 18 o] o ISR C-1
O AN T 0 = Y A o o1 =T o IS C-1
(O R |V 1= (<o (o] (oo ox= LI DT - S STOSR C-1
(O o o1V F- U To g I I | - VS OSR C-3
(O B Ao | o] (N | | - SR UOSR C-6
C.2.4  SOUICE TEIM DALA .....ecveiiiiieiietieiteeee ettt b bbb e e s b e sre e sbeenneenreanneaneenreenreens C-6
C.2.5  Other Calculation ASSUMPLIONS .......ccuiiiiiieiiee e st e se et e s e e e et e e e saesaesreesteeseeeseennesneesreesreens C-8
C.3  SAVANNAN RIVEE SITE ... iiiiiiiie ettt e st e te s ee e tesreeseere e e e teseesteseeeneareeneenaeneeneenes C-9
C.3.1 K Area Storage, K Area Interim Surveillance Capability, K-Area Pit Disassembly and
Conversion Project, and Pit Disassembly in K-Area GIOVEDOXES ..o C-12
(O 75 05 R O TS ¥ Tod o o S C-12
C.3.1.2  OPEIALIONS. .. .eeitiitiieieete ettt stttk ettt et bttt b e ettt sb et sb et eb e s bbbt sb ettt ab et ebenne e C-12
C.3.2  Immobilization Capability iN K-ATa .........cceriiiririiiree e Cc-17
C.3.2. 1 CONSIIUCTION. ...ttt ittt bbbttt bbbttt b e e e sae e C-17
(ORI A @ o 1= =1 o] o1 USSR C-17
(O IO B o N O 1Yo 1o o = B I -SSR ST C-19
C.3.3.1  CONSIIUCTION. ...ttt sttt b bbb bbbttt b e e b b sne e C-19
(O I A @ o 1= =1 o] o1 USSR C-19
C.3.4 Mixed Oxide Fuel Fabrication Facility (including Metal OXidation) ...........c.cccceoereivienennicnennnn C-24
(O 17 35 R O TS ¥ Tod 1 o o ST C-24
C.3.4.2  OPEIALIONS. .. ettt ettt sttt et b et b ettt b et b e s bbb s bt eb e bttt nbe e ebenne e C-24
C.3.5 Pit Disassembly and Conversion Facility in F-Ara .........ccccoreririiriiiineseese e C-27
(O 100 R O] TS {1 Tod 1 o o ST c-27
C.3.5.2  OPEIALIONS. .. .cviiiiteieieete ettt sttt sttt sttt et sttt sb et et nbe st et e s b et ebese et ebesbe e ebenne e c-27
C.3.6  Waste Solidification BUIIAING .........ccuiiiiiiiiiie e C-28
C.3.8. 1 CONSIIUCLION. .....ititiite ittt sttt st b bbbt e e bbb be et et e b see e C-28
(R N ST O] o< £ 11 [ ST R USSP C-28
C.3.7 Defense Waste Processing FaCHILY .........c.ccoiiiiiiiiiiiiiee e e e C-30
(O T 0 R O T {1 Tod o PO SRRSO PR C-30
(O T B O o< 11 [0 SO SURURRO PP C-30

viii



Table of Contents

C.4  Los Alamos National Laboratory ..ottt nre e C-31

C.4.1  Los Alamos National Laboratory PIutonium FacCility ..........ccccceevviviieiiieierese e C-31

Ot A 043 1 {1 1 o o OSSR P PSPPSR C-31

C.4.1.2  OPEIALIONS. .. .eeiiiiteeeieete ettt sttt ettt ettt se et b et b e nb et b e bbb eb e nb et eb e e e e ebeabe e ebenne e C-31

C.5 Combined Impacts under Each AIEIrNALIVE ..........coooiiiiiiiie e C-33

C.5.1  NO ACHON AREBINALIVE ......oiiie ittt sttt b e bbb e e et eseesee st e C-33

C.5.2  Immobilization t0 DWPF AREINGLIVE .......cc.iiiieieiicieee et C-34

C.5.3  MOX FUBH AIEINALIVE ...ttt sttt e bbbt se et e e see e e C-35

C.5.4  H-Canyon/HB-Line to DWPF AIEINALIVE. ........ccooviiiiieiiieieseseee e C-38

C.5.5  WIPP AREINALIVE .....cuiviniitiitiiciiteese ettt bbbttt ettt C-45

€8  RETBIBNCES ...ttt bbbt b e h e s e bbbt b e e b e R e e e e R e bRt R Rt n e e nn e C-49

Appendix D

Evaluation of Human Health Effects from Facility Accidents

D.1  Impact Assessment Methods for Facility ACCIAENTS..........cccoocvv i D-1

D.L1 INEFOOUCTION ....etiitiiee ettt bbbkt e bt sb e bt bt b e e s e e b et ebeeb e et e eb e e st e e e benre s D-1

20 0 I 1 OO PSTPSO PSPPSRI D-2

D.1.1.2  Uncertainties and CONSEIVALISIM .........cceiireririeieie e e steseeee et e e ssesee e D-2

D.1.2  SAFELY SLAEIY ...vevireetiieiiet ittt bbbt b et b bbb bbbttt b et e D-3

D.1.2.1  General Safety Strategy for Plutonium Facilities............cocoovviriiiiiiiinccesce D-3

D.1.2.2  DESIGN PrOCESS. ..ueitieeieiterteieatesteieete sttt sttt sttt eb e et besb et ebesb et et nb e s e ebenb et ebeabe e ebesbe e D-4

D.1.3  U.S. Department of Energy Facility Accident Identification and Quantification ...........c.ccccceveneee. D-4

D.1.3.1  BACKGIOUNG.....ceiiiitiiiiiitiiteeete ettt sttt et et eb b D-4

D.1.3.2 Identification of Accident Scenarios and FreqUENCIES.........cccvevvereeresieerieeseeseesieenieens D-5

D.1.3.3 Identification of Material at RiSK...........ccccoviriiiiiiiiiiiie e D-8

D.1.3.4 Identification of Material Potentially Released to the Environment.............ccccceevennenne. D-9

D.1.4  Evaluation of ACCIAENt CONSEQUEINCES........ecuverireitieieeieeieseeseesaesteesteeseessesssesseessaesseeseeeseesseessees D-10

D.1.4.1  Potential RECEPLOIS ....cvvevieiieieeie ettt ettt re e sreeae e e sneesreenreens D-10

D.1.4.2 Modeling of Dispersion of Releases to the Environment .............cccooovveiviiiiieiieninns D-10

D.1.4.3 Modeling of Consequences of Releases to the EnVironment ............cccocevevenenccnienn D-12

D.1.5  Accident Scenarios for Surplus Plutonium Disposition Facilities ...........c.ccccoerrvinniiincinennn, D-12

D.1.5.1  Accident SCENArIo CONSISIENCY ......erveiirierieiiiieieie sttt sttt D-12

D.1.5.2  Facility ACCIENT SCENAIIOS ....c.vcviiviieiiiierieieste et D-15

D.1.5.21 Existing K Area Material Storage Area/K Area Interim Surveillance ....... D-15

D.1.5.2.2 Pit Disassembly and Conversion Facility at F-Area...........cccccveeviieviennnns D-19

D.1.5.2.3 Pit Disassembly and Conversion Capability at K-Area............ccccevevvennnns D-21

D.1.5.2.4 Pit Disassembly Capability in K-Area GIOVEDOX..........ccccovvevveiviiesieniins D-24

D.1.5.2.5 Immobilization Capability at K-Area..........ccccovevviieeiiieiiee e D-26

D.1.5.2.6 Mixed Oxide Fuel Fabrication Facility ...........ccccccevevieiiieiiiini e D-29

D.1.5.2.7 Waste Solidification Building ...........ccccoovveiieiiiiiiiie e D-33

D.1.5.2.8 H Canyon/HB LiNE ......cocoiiiiiiiieieitie e D-38

D.1.5.2.9 Defense Waste Processing Facility .........ccocooevieniininciiencieec e D-45

D.1.5.2.10 Glass Waste Storage BUildings ...........ccoceoireriiiiiniinineiseee e D-45

D.1.5.2.11 Los Alamos National Laboratory Plutonium Facility ..........c.ccccoeenevinennn. D-46

D.2 Radiological Impacts of Facility ACCIAENTS ......cccviviieeccce e D-55

D.2.1 K Area Storage/K Area Interim Surveillance Capability Accident Impacts..........ccocvvevevvererennenn D-55

D.2.2  Pit Disassembly and Conversion Facility at F-Area Accident IMpacts ..........cccccevvenineiiciencnienn D-55

D.2.3  Pit Disassembly and Conversion Project at K-Area Accident IMpacts..........cccoevvivneiciencniene D-55

D.2.4  Pit Disassembly Capability at K-Area Accident IMPaCtS ..........ccoceveririiieiiinere e D-55

D.2.5 Immobilization Capability at K-Area Accident IMPactS..........cccoveieiiiiiiiicnere e D-55

D.2.6  Mixed Oxide Fuel Fabrication Facility Accident IMPACES ..........cccovveriiiiieiiinere e D-61

D.2.7  Waste Solidification Building AcCident IMPACLS ..........ccoerieirrineie e D-61

D.2.8 H Canyon/HB Line ACCIAENt IMPACES ....c.ocviriiiiiiriiiciiieieirie et D-61




Draft Surplus Plutonium Disposition Supplemental Environmental Impact Statement

D.2.9 Los Alamos National Laboratory Plutonium Facility Accident Impacts ..........ccccoevvevviververenenennn, D-61
D.2.9.1 Potential Land Contamination Following Severe Earthquakes............cccccevevvevierennnnnn. D-66
D.2.9.2 Combined Impacts from TA-55 Building Collapses and Fires Resulting from a

Beyond-Design-Basis EartQUake ............cccoeriiiinciieescee e D-66

D.3  ChemiCal ACCIABNTS ......i ettt sttt sttt e tesb e besbe bt e been e e seesbesbesbeebeereeneeneennennas D-67

D.3.1 Savannah River Site Chemical AcCIidents IMPACES .......cooveieriiiiiiierisee e D-67

D.3.2 Los Alamos National Laboratory Chemical Accidents IMPactS .........cooveverierenenieninieee e D-67

[0 U 1o (or=] = 1T -SSR D-68

D5 RETEIEINCES ...ttt bbb bbb E b bR R R R bt h bbbt et n s D-69

Appendix E

Evaluation of Human Health Effects from Transportation

s R 1 014 (oo [UTox Ao OSSO E-1

E.2  SCOPE OF ASSESSITIENT ......eiuitiiiitiiiieit ittt bbbtk bbbt bbbt b e E-1

E.2.1  Transportation-related ACHIVITIES ...........cooiiiiiiiiiee e E-1

E.2.2  RAAIOIOGICAl TMPACLS .....veuvitiiiiitiiiest et bbbt E-1

E.2.3  NONradiological IMPACES.........oiuiiiiiiiitiiieriee bbb E-2

E.2.4  Transportation IMOOES ........ueieeiieiiecie sttt et te et e e e e ste e te et e e e st e stseste e te e teesaeaneesreesreesneenseenes E-2

o T L Tol T o] (0] £ S USSP TP PRI E-3

E.3 Packaging and Transportation REgUIALIONS ...........cccoiieiiiiii et E-3

I T A o ot - To [T 1o T T [V LA [0 LSS E-4

E.3.2  Transportation REQUIALIONS .........cccuiiii ittt re e e saeenne s E-5

E.4  Transportation Analysis Impact Methodology ..o E-6

E.4.1  Transportation ROULES........cciiiiiiriiiiiitiiieiirteeee sttt bbbttt E-8

E.4.2  Radioactive Material SNIPMENTS ........coiiiiiiiiii s E-13

0 I = To [ o] o TW (o 1o (e g 1YZ=T o1 (o] =SOSR E-15

E.5 Incident-free Transportation RISKS ..........cociiiiiiiiiiiiiee ettt nne e E-16

T R = To [ o] [o o Torc LI ] ST E-16

E.5.2  NONradiologiCal RISK ........cciieieieiiii ettt nee e e E-17

E.5.3 Maximally Exposed Individual EXPOSUIe SCENAIIOS ........cccceiuerierierieniniiiieieniesie e E-17

E.6  Transportation ACCIAENT RISKS .........ccuiiiiiiiiicci et ae e s e e sre e e e nae s E-18

G700 R |V 1= 1 T (] (oo Y SRS E-18

E.B.2  ACCIHENT RAIES ...ttt bbbt bbb bbbt e e e b e bbb e bt et e e e nn et e E-19

E.6.3  Accident Severity Categories and Conditional Probabilities ...........cccccevveiiiiiiiiiieciece e, E-20

E.6.4  AtMOSPhEriC CONAIIONS ....cviiiiiitiiieiitiie ettt bbbttt E-21

E.6.5  ACtS Of SADOLAgE OF TEITOTISM ....uiuiiiiitiieiieecreeet ettt E-22

E.7  RISK ANAIYSIS RESUITS ....eviciieiiie sttt sttt et e naentesaeeneeneeneeeeneennas E-22

E.8 Impact of Hazardous Waste and Construction and Operational Material Transport ........................ E-39

E.O  ChemICAI IMPACTS. ...ttt bbb bbb bbb bbbt b bbbt s et b enes E-40

I O g T | o I = g TS o 1o i £SO E-41

E.10.1 Onsite Shipments Related to Pit Disassembly and Conversion Options...........ccccoeevereeieienenienn E-42

E.10.2 Onsite Shipments Related to DiSpoSItion OPLiONS .........cceeieiiriieieniseee e E-44

E.10.3 Onsite Shipments Related to SUPPOrt ACHIVILIES .........coiiiiieiiiee e E-46

| I R O o] LU S]] £ OSSP UR ORI E-47

E.12 Long-term Impacts of TranSPOrtation ..........ccocoiiiiiioiiiiie et E-47




Table of Contents

E.13 Uncertainty and Conservatism in Estimated IMPAactS ..........ccccvviviiieiiiinin s E-48
E.13.1 Uncertainties in Material Inventory and Characterization ............cccceevvviveiveienesiese s E-49
E.13.2 Uncertainties in Containers, Shipment Capacities, and Number of Shipments ...........c..ccccceevennene. E-49
E.13.3 Uncertainties in Route Determination...........ccoeiiieiiiineeieie st E-49
E.13.4 Uncertainties in the Calculation of Radiation DOSES .........cceierirereniniieieiere e E-49
E.13.5 Uncertainties in Traffic Fatality RAES ...........cooviiiiiiiie s E-50

L o =T =T o [o0 T USSP E-51

Appendix F

Impacts of Pit Disassembly and Conversion Options

FLL AT QUATTIEY ootttk s bbb bbb bbbt F-2
F.L11  PDCF @t F-ATBA At SRS .....cuiiiiiiiiiiieiite ettt ettt sttt se bt ne st nens F-6
F.1.2  PDC at K-ATBA At SRS....c.iiiiiiiitiiiiiei ettt bttt be st s sesbe b ne st s e F-6
F.1.3  PF-4at LANL aNd MFEFF @E SRS ......oo ittt ettt ettt s be e ere e e F-7
F.1.4  PF-4 at LANL and H-Canyon/HB-Line and MFFF at SRS........c.ccooeiiiiniiiiieeeeee e F-7

F.2  HUMAN HEAITN ...ttt ettt sttt s et et et sbesteereen e eenee e e F-7
F.2.1  INOIMAL OPEIALIONS ... .cuttiuietitiietirt etttk b ekt b e bbbt b e bttt b et nbe e F-7

F.2.1.1  PDCF at F-Ara @t SRS .....ciiiiieeie ettt sttt sttt F-10
F.2.1.2  PDC at K-Ara @t SRS.. ..ottt ettt sttt sttt F-10
F.2.1.3  PF-4at LANL and MFFF @t SRS ..o e F-11
F.2.1.4  PF-4 at LANL and H-Canyon/HB-Line and MFFF at SRS..........ccccccoviveviveienieiicciens F-12
F.2.2 ACCIARINES ...ttt bttt b b bbb b ekt e bbbt b e e et ek nbeeb e e beebe e e e r e b F-13
F.2.2.1  PDCF at F-Ara @t SRS .....ciiiiiieiiiesiee ettt sttt F-16
F.2.2.2 PDC at K-Area at SRS.... ..ottt s st a e sneenre e F-16
F.2.2.3 PF-4at LANL and MFFF at SRS .....coiiiiiiicecc e F-16
F.2.24  PF-4at LANL and H-Canyon/HB-Line and MFFF at SRS...........ccocooviniineneiiee, F-17

[ T o Tox o = ol o] o 1ot TSRS F-18
F.3.1  PDCF At F-AFA Al SRS ...ttt sttt et et s et esbeenbeesbeeneeeneeaneas F-19
F.3.2  PDC N K-Ara @l SRS.....c.iiieieieiiie sttt sttt st st eseesaentesaesteeneeneeseeseenee e F-19
F.3.3  PF-4at LANL and MFFF At SRS ......ciiiiiiiiiciee ettt F-20
F.3.4 PF-4 at LANL and H-Canyon/HB-Line and MFFF at SRS...........ccccocov i F-20

VY F T (1Y, F- T F=To [=] 41T o L TSRO OTPP PR F-21
F.AL  PDCF N F-Area at SRS ..ottt ettt ettt et nennenes F-21
F.4.2  PDC at K-ArBa Al SRS......iiiiiiiiieieii ettt sttt n et ss s e neeenes F-24
F.43 PF-4at LANLANd MFEFF Gt SRS .......ooiiiiii ettt et ettt et F-25
F.4.4  PF-4 at LANL and H-Canyon/HB-Line and MFFF at SRS.........cccooviiiniinicees F-26

LT I =T a3 o o] o r= o] TSSOSO F-28

F.6  ENVIFONMENTAL JUSTICE ..ooveiiieieie ettt sttt et r e e e seesbesaeeneereeneeaeneennas F-28

[ O 1 g LT gl = LT o TU =l AN T TSSO F-29
A I g To (=0 U oSS F-29

F.7.1.1  PDCF at F-ATa @l SRS .....ciiiieecie ettt sttt sttt F-29
F.7.1.2  PDC at K-ATa @l SRS.. ..ottt sttt sttt F-29
F.7.1.3 PF-4at LANL and MFFF @t SRS ......coiiiiiiiieiee e F-30
F.7.1.4  PF-4 at LANL and H-Canyon/HB-Line and MFFF at SRS..........cccocoviiiiiiiienenee, F-30
F.7.2  GeOology and SOIIS .....c.oiiiiiiiieie ettt bbbttt e e F-31
F.7.2.1  PDCF at F-ATEa @l SRS .....ciiiieiecie ettt sttt F-31
F.7.2.2 PDC at K-Area at SRS.... ..ottt ste e e e nneenneens F-32
F.7.2.3 PF-4at LANL and MFFF at SRS .....coiiiiiiicecccecee ettt svee F-32
F.7.2.4  PF-4at LANL and H-Canyon/HB-Line and MFFF at SRS...........ccoceoviiininenecieen, F-32

Xi



Draft Surplus Plutonium Disposition Supplemental Environmental Impact Statement

R B VL 1 (= gl T o U (ot S SS F-32

F.7.3.1  PDCF at F-Area at SRS ......oeiiii ettt sre e s s s re e s sba s s sre e aae s F-33

B N R (T £ ot VAT - ] TR F-33

F.7.3.1.2  GIOUNOWALET ... ..cceiieeiieieiiii e etee e ettee ettt e st e s st e e e s ettt e e s sabaeessbaeesssrbanesaans F-35

F.7.3.2  PDC at K-Ara at SRS......cciiiiii ettt ettt ettt e eba e sree e eba e sreeenae s F-35

F.7.3.2.1  SUIMACE WALET ....ceeieeiie ettt ettt ettt st n e s st e e e s erbae e e e F-35

F.7.3.2.2  GIOUNAWALET .. ...cceiieeiieieieii ettt sttee ettt e et e e s st e e e sttt e e s sabae e s sbaeeessrbenesaans F-36

F.7.3.3  PF-4at LANL and MFFF at SRS ........oooiiiiiiicie ettt F-36

F.7.3.3.1  SUIMACE WALET ....cecieeiie ettt ettt e e sttt e s etae e st e e e s sabaeeeeans F-36

F.7.3.3.2  GIrOUNAWALET ......veciviiieiticitie ittt eve et et re e sbeesbe e ebeeebesabesnresbaesreens F-37

F.7.3.4  PF-4 at LANL and H-Canyon/HB-Line and MFFF at SRS...........cccccocvvivnivnieeiesenenn, F-37

F.7.3.4.1  SUMTAC WALET ......ccvvi ettt et e nar e e ree e nee s F-37

F.7.3.4.2  GIrOUNAWALET .......eciviiieitieirie ittt ettt ettt ere e be e sbeesbe e sbeabesnresnresbeeereens F-38

A S [ - TP R PR F-38

F.7.4.1 PDCF At F-Area at SRS ......oeiiciii ettt sttt s s s re e e sbas s sre e s aae s F-38

F.7.4.2 PDC at K-Ara at SRS......cceiicii ettt ettt ettt et ere e e eba e saeeebae s F-39

F.7.4.3 PF-4at LANL and MFFF Qt SRS .......oiiiiiiii ettt F-39

F.7.4.4  PF-4 at LANL and H-Canyon/HB-Line and MFFF at SRS...........ccccooniniineneiieen, F-39

F.7.5  ECOIOQICAI RESOUICES ... .cuiitiiiiiitiieeiiet ittt ettt bbbt F-39

T R =] B O o | o AN T I | ] = TSR F-40

F.7.5.2 PDC at K-Area at SRS.... ..ot s et e e e e e s e saaees F-40

F.7.5.3 PF-4at LANL and MFFF Gt SRS .......ooiiiiiiii ettt svve s F-41

F.7.5.4  PF-4 at LANL and H-Canyon/HB-Line and MFFF at SRS..........ccccccvivevviieiieiccins F-41

F.7.6  CUIUIAl RESOUICES ...ccviiiitieeitie ettt ettt etee ettt steeeete e e sbeeesbe e e sbeeesbeeesbeeesbseeabeeebbeesbeeesbseesbeeebeeesteenrreas F-42

F.7.6.1 PDCF At F-Area at SRS ......eeiiiiiicie ettt ettt et e s sba s s sbe e aae s F-42

F.7.6.2  PDC at K-Ara at SRS......o ittt ettt st sre s e sb s s e e s sb e s s sbeesbae s F-43

F.7.6.3 PF-4at LANL and MFFF Qt SRS .......ooiiiiiiii ettt ettt F-43

F.7.6.4 PF-4at LANL and H-Canyon/HB-Line and MFFF at SRS...........cccccoviiniineneciee, F-44

A A [ i = 1S) 1 (0 (1 (0[RS F-45

A R o B L0 i | o N T I | ] 2 TR F-45

F.7.7.2 PDC at K-Area at SRS.... ..ottt e e e e e e s e eaaees F-45

F7.73 PF4at LANL and MFFF at SRS ......voiiiiicie ettt F-45

F.7.7.4  PF-4 at LANL and H-Canyon/HB-Line and MFFF at SRS..........ccccooovivevviieiciiecis F-47

L T (=1 =] =1 (o7 TS ST RUPRSURTROPN F-48

Appendix G

Impacts of Plutonium Disposition Options

LT R N | @ VT 1) SRS OSTUTPPRRRRON G-2

G.1.1 ImmMODIlIZAtioN @NA DWVPE .......oo ittt be e st e e s be e s be e e be e s beesabeessbeesbeesnreas G-2

L |V, [0 G = T=] [T G-4

G.1.3  H-Canyon/HB-LiNe and DWPF .........c.ccotiiiiiie ittt G-4

G.14 WIPP DiSPOSAL......cuiitiieiiite ettt ettt bbb bbb bbb et b et b et b e G-4

G.2  HUMAN HEAITN ..ottt e ettt e e ettt e e et et e e sttt e e s sat e e e e eabateesabeaeessabaeessaseeeessanes G-5

G.2.1  NOIMAL OPEIALIONS ... .c.veiiiteietiite ettt sttt sttt sttt b ettt be bbbt e bt st e st e bttt be st e G-5

G.2.1.1  ImmODBIliZAtion @N0 DWVPFE ...ttt e s e e s et e e s et e e s e e e e saaeeesaans G-5

LT N |V, @ ) G =l =] R G-8

G.2.1.3  H-Canyon/HB-Line and DWPF...........ccccociiiiiiiiiee ettt G-8

G.2.1.4  WIPP DiSPOSAL.....cuiiiiiiiie ettt bbbt be e G-8

(T Vool [0 (=111 RO G-9

G.2.2.1  Immobilization and DWPFE ...t e e G-9

G.2.2.2  IMOX FUEL ..ottt ettt e st s st e e st s e ete e st eeebee e G-12

G.2.2.3  H-Canyon/HB-Line and DWPF...........ccooiiiiiieiee et G-12

G.2.2.4  WIPP DISPOSAL....uiiiiiitiiieiiite ittt sttt sttt st sb et nne e G-13

Xii



Table of Contents

G.3

G.4

G.5
G.6
G.7

G.8

Yo Lo [0 T=T o0 Lo 1 1 (o2 G-13
G.3.1  IMMODIliZation aNd DWWPF .......coeeiiiiiece ettt st sttt e s be s s b e s sbe e e G-13
LRI |V, (@) G {1 =] T G-16
G.3.3  H-Canyon/HB-Line and DWPF ..........ccooiiiiiiiiiieiseie et G-16
G.3.4  WIPP DiSPOSAL......cuiiiitiiieiiiteeetts ettt bbbt bbbt G-17
WASEE IMBNAGEIMENT ...ttt sr et b e bt e b resresr s G-17
G.4.1  ImmODIliZAtioN AN DWVPE ...ttt ettt e st e e s et e e e s b bt e e s eaba e e s sbbeeeas G-17
GLh.2 IMOX FUET ...ttt ettt ettt et e st e et e e st e e st e e s bt e st e e s beesteesbeesreeeres G-19
G.4.3  H-Canyon/HB-Line and DWPF ..........ccooiiiiiiiiieiseies et G-20
LR YV | o T oo 17 | OSSR G-20
B Va0 To] o 7 L[] o S G-21
ENVIFONMENTAL JUSLICE ....ooveiiiii ittt ettt ettt s s b s s b s e b e s st e s st e s st e s st e s sabesssbessabessabess G-22
(@] 1 g 1T g R T L oI AN == R G-22
(T R -1 010 I 2 (=TS o]0 o= G-22
G.7.1.1  Immobilization and DWPFE ...t G-22

G.7.1.2  IMOX FUEL ...ttt e st e et e st e et e st e e e e e et e e eneesenes G-22

G.7.1.3  H-Canyon/HB-Line and DWPF..........cccooiiiiiiiiiires st G-22

G714 WIPP DiSPOSAL....eeviiiitiiiiiiite ittt ettt et sb e e eb b b sne e G-23

G.7.2  GeOIOGY AN SOUIS ..ottt bbbt bbb G-23
G.7.2.1 ImmODbilization @Nd DWWPFE ...ttt e e ettt e e s ste e e s sraee s G-23

G722 IMOX FUEL ...ttt et e et e st e et e st e e e e e et e e ereesenes G-24

G.7.2.3  H-Canyon/HB-Line and DWPF..........cccccieiieiiie et ee ettt G-24

G.7.2.4  WIPP DiSPOSAL.......eciiiiiieiieie ettt ettt te et st esae et e beebeesteenaenneas G-24

(TR VAT | (=] g = (o 01U | ol =TSO G-24
G.7.3.1 Immobilization and DWPFE ..ot e G-24
G.7.3.1.1  SUMACE WALET .....veieiiieie ettt st saba e e sabae e G-24

G.7.3.1.2  GIrOUNUWALET ......eveeeiiieiee ettt e eetet e s ettee e e ettt e s ettt e e s et e e e s st aesssebaeeessrbaeessreeeeas G-25

G.7.3.2  IMOX FUEL ...ttt e et e et e st e et e st e e e e s eteeeereesenes G-25
G.7.3.2. 1 SUIMACE WALET ... .eeeei ettt ettt et e e st e e e ettt e e s eta e e s sraeee s G-25

G.7.3.2.2  GIOUNUWALET ......eveeeeiteee ettt eeetee e etee e e et e s ettt e e s et e e e s st aeessesaeeessabaeessraeeeas G-26

G.7.3.3  H-Canyon/HB-Line and DWPF..........cccoeiiiiiiiiieii et G-26
G.7.3.3. 1 SUIMACE WALET ... .eeeeiiieee ettt ettt st e e st e e e ettt e e s ebae e s sraeee s G-26

G.7.3.3.2  GIrOUNAWALET .......eeieiiiiieeeeitie e ettt ettt e et s et e e e s et e e s ebae e e s sabaeessabaeeeas G-27

G.7.3.4  WIPP DiSPOSAL........cciiiiieiieie ettt ettt te et e et et et e teesteeaenneas G-27
G.7.3.4.1  SUMACE WALET .....eoiiiieieie ettt sttt e e s sabae e G-27

G.7.3.4.2  GIrOUNAWALET .......eeieiieiiieeeeteie ettt et e e st ee e s st e e s ebae e e s sabaeessabaeeeas G-27

(T S Vo 1T G-27
G.7.5  ECOIOQICAI RESOUICES ......uveivieiieieiiiesteesee st e steete et e st e ste e te e be e s e s saesteesteesbeenbeanseassesseestaeseeeseeenaeanees G-28
G.7.5.1  ImmODbilization @Nd DWWPFE ...ttt ettt e et e st e e s et e e s sraee s G-28

G752 IMOX FUBL ... e e e e e G-29

G.7.53  H-Canyon/HB-Line and DWPF..........ccooeiiiiiiiiiiiiine st G-29

G.7.5.4  WIPP DiSPOSAL.....ceuiiiiiiiieiiitiieeiste ettt sttt b bbb G-30

G.7.6  CUIUIAI RESOUICTES .....eeeieeeee s steee e ettt e ettt e et e e e et e e s e et e e s eaa e e e s ssbeeeseaeteessteeesssbaeessasseeesasbeeessreeeeas G-30
G.7.6.1  Immobilization and DWPFE .........c.ueiiiiie e G-30

G.7.6.2  IMOX FUEL ...ttt st et e et e st e e st e s e ebe e s bt e e bee s res G-31

G.7.6.3  H-Canyon/HB-Line and DWPF-...........ccooiiiiiiniie et e G-31

G.7.6.4  WIPP DiSPOSAL.....cuiiuiitiiiiiiieiieiteie ettt ettt bbbttt see e e G-31

(T A 111 2= 151 (10 (01 (0 (TR G-32
G.7.7.1  Immobilization and DWPFE .........eeeiiiee ettt era e s G-32

G772 IMOX FUBL ..o e e e et e e et e e e e e e e e e e e e e eaeeeenes G-32

G.7.7.3  H-Canyon/HB-Line and DWPF..........ccooeiiiiriiienenc et G-34

G.7.7.4  WIPP DISPOSAL.....ueiiiiitiiieiiiti ittt ettt st e ebe et nne e G-34

R BT BINICES ...ttt ettt ettt et e e ettt e s ettt e s sttt eseeteteeseateee s st et e e easeeeesaaeeeeseneeeeeasaeeesarateesrreeeeareeeeaas G-35

Xiii



Draft Surplus Plutonium Disposition Supplemental Environmental Impact Statement

Appendix H
Impacts of Principal Plutonium Support Facilities
H.1  Principal Savannah River Site Plutonium Support FacCilities .........ccccceveveviiiiesie e H-2
H.LL AN QUAITY L.ttt bbb bbbt bbbttt b ettt H-3
H.1.2  HUMAN HEAITN ... ettt bbb eene et e e et e H-3
H.1.2.1  INCIdeNt-Free OPEIatiONS ........cceiivirieiitirieeetertet ettt H-3
[ U0 O AN ot [0 < | T USSR H-5
H.1.2.2.1 K-Area Storage and K-Area Interim Surveillance ...........cccocvviiiiiiiinens H-5
H.1.2.2.2 Waste Solidification Building ...........cccccoveiiiniiiiiiiccccce H-6
H.1.2.2.3 Accidents Involving K-Area Support Activities and WSB..........ccccceevvenene H-7
H.1.3  SOCIOBCONOMICS ...viviitieinietiiteietiste ettt ettt etttk bbbt b et st e e b bt be st e e H-7
o R Tt R SN (T B (0] 1o [ PP TP PP PPPRUPRPI H-7
H.1.3.2 K Area INterim SUMVEITTANCE .......ooiiiiiiieierese e H-7
H.1.3.3  Waste Solidification BUilding..........cccccceiiiiiiiiiiiicie e H-8
H.1.4  WaSte ManagemMENT.........ooiiiiiiiiiie e H-8
H. 1AL K-ABA SEOTAJE ...ttt sr e H-8
H.1.4.2  K-Area Interim SUMVEITTANCE .......cccoviiiieiice e H-8
H.1.4.3  Waste Solidification BUuilding...........ccccooiriiiiiiiiiiiiccesee e H-9
H.LA4  E-AATBA. ettt b e s bt e s e e nnre e H-9
H.L5  TrANSPOITATION ...ttt bbbk bbbttt b ettt bbbt b H-9
H.1.6  ENVIFONMENTAL JUSTICE ... .ottt bbbttt H-10
H.L.7  Other RESOUICE ATBAS .....iiviiieiuieiieteite sttt ettt e ettt sb et be e s e et e b e s b bt ekt e s e e e e b e nbesbesb e e seeneenne b e b e H-10
H.1.7.1  WALEE RESOUITES ....cveitietieiieiie sttt sttt et sbe bbbt n et e sre e nneeneennesnnesreenneen H-10
H.1.7.1.1 K-Area Storage and K-Area Interim Surveillance ...........ccccccoeevevviieninnns H-10
H.1.7.1.2 Waste Solidification Building...........ccccceiiiiiieiiiiii e H-10
o 0 7 N T - OSSOSO H-10
H.L7.3  INFrSIIUCTUIE. .. ettt sttt neesne e H-11
H.1.7.3.1 K-Area Storage and K-Area Interim Surveillance ...........ccccoovviiinniiennn H-11
H.1.7.3.2 Waste Solidification Building ............ccocooeiiniiiiiiniiee e H-11
H.2  Principal Los Alamos National Laboratory Plutonium Support Facilities..........cc.ccoccerevienicicviivinenns H-11
L TG T 0= (T =Y 01 ST S H-13

Appendix |

Impacts of Mixed Oxide Fuel Use in Domestic Commercial Nuclear Power Reactors

1.1 Impacts of Irradiating Mixed Oxide Fuel at Tennessee Valley Authority Reactor Sites..........c.cceuc..... I-1
1.1.1 CONSEIUCTION IMPACES ...ttt b e ettt st bbb 1-2

[.1.2 OPerational IMPACES .......cuiiuiiieiitiieiiitee et bbb bbbt sbns 1-2
L1210 AIF QUAITTY oottt ettt 1-2

1.1.2.2  HUMAN HEAItN RISK.......iiiiieice et e 1-3

0 7 T Tod o L=t Vo 4TS 1-10

1.1.2.4  Waste Management and Used Nuclear FUEl ..............ccooviiiiieii e 1-10

1.1.2.5  TranSPOITAIION ....c..oiuiitiieie ettt et b ettt sb b see s 1-10

.1.2.6  ENVIFONMENTAl JUSTICE ... c..eiiiiiiie ettt 1-12

1.1.2.7 OthEr RESOUICE ATBAS ......eeueirierteitieieeteeteee ettt sttt st e e et b e be st e sbe st e e ne e e et e sbesbesbesbesneas 1-13

Xiv



Table of Contents

1.2 Impacts of Irradiating Mixed Oxide Fuel at Generic Commercial Nuclear Power Reactor Sites....... I-14

7200 O o 43 1 U T T o o £ S 1-14

1.2.2  OPErational IMPACTS.......cc.ciiiiiiiieieseer ettt s te s te e e na e e e s e e besresbeeteenaeseeseebeseesrenneens 1-14

12,20 AN QUAIITY ..ot 1-14

1.2.2.2 HUmMan Health RISK..........ooi i 1-15

[.2.2.3  SOCIOBCONOMICS ...eeuvetiiietietieieie et sttt et et e saesbe s be bt ese et et esbesbesbeebeeseeneeseesbenbesbesneenes 1-17

1.2.2.4  Waste Management and Used Nuclear FUel ..o, 1-17

[.2.2.5  TrANSPOITATION . ....eviiiitiieetiite ettt bbb et b e ne 1-17

1.2.2.6 ENVIFONMENTAL JUSLICE ... .cviiiiieiiiecieiiee et 1-18

[.2.2.7  Other RESOUICE ATEAS ......ecueieieiteieriaie et st steeste e sttt seesesbeseesesbeseesesbeseesesbeseeseseens 1-19

1.3 RETEIBICES ...ttt bbbt h et s e bbbt b b e e R b e s b e btk eR e Rt e b e e R e e e e bbb nr e neene s 1-20
Appendix J

Evaluation of Select Reactor Accidents with Mixed Oxide Fuel Use at the Browns Ferry
and Sequoyah Nuclear Plants

J.1
J.2

J.3

J.4
J.5

INEFOAUCTION ...ttt bbb h bbb bt b e bt e b e s e e e et eb e eb e e bt e bt e s e e et sbenbeeneeneas J-1
L Tod 1o (o 10 o 1SS J-1
J.2.1  Operation With Mixed OXIde FUEI ........cccveiieiieiie st J-3
J.2.2  Sequoyah and Browns Ferry Nuclear Plant Low-Enriched Uranium and
Partial Mixed Oxide Core Inventory DeVEIOPMENT .........covviiiiieeie e J-4
J.2.3 Y e CTo] fo] [oTo T oF: L I L U OSSPSR J-8
J2.4  POPUIALION DALA......c.iiuiieieiitiiiistee bbb bbbttt b et bbb J-8
Reactor Accident Identification and QUantifiCation ...........ccocovviiiiiiiiiiie e J-10
J.3.1  DeSigN-Basis ACCIUENES ......c.eiiiiiiiiieiic bbb bbb J-13
J.3.1.1  Browns Ferry Design-Basis Accident ANalYSiS.........ccooviviriiiiineinieneesenee e J-15
J.3.1.2  Sequoyah Design-Basis Accident ANAIYSIS .......cccvvvrereiiieneiinenee e, J-16
J.3.2  Beyond-Design-Basis ACCIHENTS. ........c.ccuiiiiiieiiei et sta et ae e e e sreenas J-16
J.3.3  Beyond-Design-Basis ACCIAENt ANAIYSIS .......c.ccveiiiiiiiiieiie et J-19
J.3.3.1  Browns Ferry Beyond-Design-Basis Accident Analysis .........cccccevvveveiieiieiieseeseene. J-19
J.3.3.2  Sequoyah Beyond-Design-BasisS ACCIAENTS.........cceecuvevuieiiiiesie e J-20
J.3.3.3  Consideration of Other Severe ACCIAENTS.........cccooiiiiiiiiiiie s J-21
J.3.4  Overall MOAEHNG RESUILS ......oveeiecie ettt ettt esreenas J-23
L0 Tot T - Ul 1SS J-24
L =] (=] T 1= OSSPSR J-26

Appendix K
CoNtractor DISCIOSUIE STATEIMENT ...ttt ettt e e e e et e ettt e e e e e se s e eeeeeesssaseaneeeeeeesenaans K-1

XV



Draft Surplus Plutonium Disposition Supplemental Environmental Impact Statement

LIST OF FIGURES

Appendix B
Figure B-1 Locations of Major Facilities Evaluated in this Surplus Plutonium Disposition

Supplemental Environmental Impact StateMENt ............ccocviviieiieieie e B-1
Figure B-2  Savannah River Site Location and Operations ArEaS ...........cecveruerrereresesieeireieessessesssssesessseseesseseenns B-2
Figure B-3  Los Alamos National Laboratory Location and Technical Areas..........ccccooveveievenieirsinsineneseseneens B-3
Figure B-4  Location of Facilities in TEChNICal Area 55......cc.ciiiiiiiiiiiiecie e B-4
Figure B-5 Pit Disassembly and Conversion Capability in the Pit Disassembly and Conversion Facility

in F-Area or the Pit Disassembly and Conversion Project in K-Area..........cccoevvievesnsieeieieseseneens B-9
Figure B-6  Mixed Oxide Fuel FabriCation PrOCESS.........ccuiiiiiriiieiiniiieisi et B-12
Figure B—7  Metal OXIidation PrOCESS.......c.oiuiiiiiiiiiitiiteieti sttt b et nn s B-13
Figure B-8 Typical Reactor FUEl ASSEMDIY .........ccciiiiiiiiiiiii s B-14
Figure B-9  Cutaway Of Can-iN-CaniSter ..........cooiiiiiiiiiiiiisiseee sttt B-16
Figure B—=10 Immobilization Capability ..o s B-17
Figure B-11 H-Canyon/HB-Line Plutonium Processing for MOX Fuel............ccoorinininincecees B-20
Figure B-12 HB-Line Repackaging for Waste Isolation Pilot Plant Disposal ...........cccccovveiiiiieiie i B-23
Figure B-13 Transuranic Package Transporter MOUEl 2 ..........coveiviiii it B-26
Appendix E
Figure E-1  Transportation RISK ASSESSIMENT........c.iiiiiiiiiiiirienieest e bbbt E-7
Figure E-2  Analyzed National and Regional Truck Routes from Savannah River Site...........cccovevinvincnnnnn E-11
Figure E-3  Analyzed National and Regional Truck Routes from Los Alamos National Laboratory ................. E-12

Xvi



Table of Contents

L1ST OF TABLES

Appendix B
Table B-1  Proposed Facility Construction and Modification SUMmMAry ..........ccccoeiiiiiinineisneeeeeeeas B-5
Table B-2  Duration of Facility Construction and Operations (YEArS) .........cccceverereeieerueruesesesesesiesssesessseseseens B-6
Table B-3  Maximum Annual/Total Plutonium Throughput Analyzed (Metric toNSs).........cccevevvrivrieeiveieeseseniens B-7
Appendix C
Table C-1  Savannah River Site Joint Frequency Distribution Data............ccccevviviiiiecieienese e se s C-2
Table C-2  Los Alamos National Laboratory Joint Frequency Distribution Data .............ccccoeeviencininencicnens C-3
Table C-3  Estimated Population Surrounding the Savannah River Site F Area in the Year 2020 .............c..c.... C-4
Table C—4  Estimated Population Surrounding the Savannah River Site K Area in the Year 2020.............c........ C-4
Table C-5  Estimated Population Surrounding the Savannah River Site H Canyon/S Area

TO LI =T U O SO URRSSRTN C-5
Table C-6  Estimated Population Surrounding the Los Alamos National Laboratory Plutonium Facility

TN TNE YEAK 2020.....c. e eeitiiieitt ettt bbbt b e bt bt e bt s b e e et ek sbeeb e b e e bt e e e n b e C-5
Table C—7  SEACK PArAMELEIS ... ..o bbb bbbt e et e bbbt bt e bt e e e e b nne C-6
Table C-8  Annual Radiological Releases from K Area Interim Surveillance Capability Activities................... C-6
Table C-9  Annual Radiological Releases from the Immobilization Capability..........c.cccceovviviviiiie i C-7
Table C-10 Annual Radiological Releases from H Canyon/HB Line Processing of Surplus Plutonium

to the Defense Waste Processing FACIHILY .........ccooeiiiiiiiiiiiiceiec s C-7
Table C-11 Annual Radiological Releases from the Mixed Oxide Fuel Fabrication Facility ............c.ccoccovinenas C-7
Table C-12 Annual Radiological Releases from the Pit Disassembly and Conversion Facility and the

Pit Disassembly and Conversion Project at K-Ar€a .........cccecririeirineinenese e C-7
Table C-13 Annual Radiological Releases from the Waste Solidification Building ............ccccoovoniiiiniiiinenns C-7
Table C-14 Annual Radiological Releases from Metal Oxidation at the Mixed Oxide Fuel

Lo g Tt Lo = Yo | SRR C-7
Table C-15 Annual Radiological Releases from Pit Disassembly and Conversion Activities at the

Los Alamos National Laboratory Plutonium Facility ..........ccccccveviiiiiieiice e C-8
Table C-16 Radiological Impacts on Workers from K Area Storage Operations...........cccoeevvveveereeveesiiesineninens C-14
Table C-17 Radiological Impacts on the Public from Operation of the K Area Interim

SUPVEIIANCE CaPability .......civeiie ittt e ta e reereenaeaneas C-15
Table C-18 Radiological Impacts on Workers from Operation of the K Area Interim

SUIVEIHANCE CaPADITILY ... ..ccviiieiiee bbb C-15
Table C-19 Radiological Impacts on the Public from Operation of the Pit Disassembly and Conversion

PROJECT IN KATBA ...t bbbt bbbt e bbbttt b b C-16
Table C-20 Radiological Impacts on Workers from Operation of the Pit Disassembly and Conversion

o] To T T S N =T S SSSPR C-16
Table C-21 Radiological Impacts on Workers from Pit Disassembly Activities in K Area Gloveboxes ............ C-17

Table C-22 Radiological Impacts on the Public from Operation of the K-Area Immobilization Capability....... C-18
Table C-23 Radiological Impacts on Workers from Operation of the K-Area Immobilization Capability ........ C-18
Table C-24 Radiological Impacts on the Public from Operation of H Canyon/HB Line — Processing

Surplus Non-Pit Plutonium for Transfer to the Defense Waste Processing Facility............ccccocce. Cc-21
Table C-25 Radiological Impacts on Workers from Operation of H Canyon/HB Line — Processing

Surplus Non-Pit Plutonium for Transfer to the Defense Waste Processing Facility............ccccouen... C-21
Table C-26 Radiological Impacts on the Public from Operation of H Canyon/HB Line — Pit and Metal

Conversion to Oxide for Mixed Oxide Fuel Fabrication .............ccooveiininniinenseeeeee e C-22
Table C-27 Radiological Impacts on Workers from Operation of H Canyon/HB Line — Pit and Metal

Conversion to Oxide for Mixed Oxide Fuel Fabrication .............ccooveriininninenieeceee e C-22
Table C-28 Radiological Impacts on the Public from Operation of H Canyon/HB Line — Processing to

the Waste 1S01ation Pilot PIANT...........ocoiiiii e e C-23

Xvii



Draft Surplus Plutonium Disposition Supplemental Environmental Impact Statement

Table C-29 Radiological Impacts on Workers from Operation of H Canyon/HB Line — Processing to the

Waste 1S01ation POt PIANT...........coviiiiiieieise sttt st st sre e C-23
Table C-30 Radiological Impacts on the Public from Operation of the Mixed Oxide Fuel Fabrication

FACTIITY ..t bbb bbbt et C-25
Table C-31 Radiological Impacts on Workers from Operation of the Mixed Oxide Fuel Fabrication

FACTIITY .. bbbt bbb bbbt bt C-25
Table C-32 Radiological Impacts on the Public from Operation of Metal Oxidation Furnaces at the

Mixed Oxide Fuel Fabrication FaCility ..........cccoeiiiiiiiiiineii e C-26
Table C-33 Radiological Impacts on Workers from Operation of Metal Oxidation Furnaces at the

Mixed Oxide Fuel Fabrication FaCility .........cccceieiiiiiieiisiese e e C-26
Table C-34 Radiological Impacts on the Public from Operation of the Pit Disassembly and Conversion

e T T LA T N =T USRS c-27
Table C-35 Radiological Impacts on Workers from Operation of the Pit Disassembly and Conversion

e T T LA T N =T USSP C-28
Table C-36 Radiological Impacts on the Public from Operation of the Waste Solidification Building .............. C-29
Table C-37 Radiological Impacts on Workers from Operation of the Waste Solidification Building................. C-29
Table C-38 Potential Incremental Radiological Impacts on Workers from Operation of the Defense

Waste ProcessSing FaClity .........cooviiiiiiiicic e C-31
Table C-39 Potential Radiological Impacts on the Public from Pit Disassembly and Conversion

Operations at the Los Alamos National Laboratory Plutonium Facility ..........c.ccccoevernineniinennnn C-32
Table C—40 Potential Radiological Impacts on Workers from Pit Disassembly and Conversion Operations

at the Los Alamos National Laboratory Plutonium Facility ...........ccccccevveviviie i, C-32
Table C-41 Radiological Impacts on Workers from Operations Under the No Action Alternative .................... C-33
Table C-42 Radiological Impacts on the Public from Operations Under the No Action Alternative................... C-34
Table C-43 Radiological Impacts on Workers from Operations Under the Immobilization

10 DWPE AIEINALIVE .....ceiiiiiiiieieest ettt bbbt bbb bbbttt ea e e b nne e C-36
Table C-44 Radiological Impacts on the Public from Operations Under the Immobilization

10 DWPF AIEINALIVE .....eviirieieie ettt sttt sttt et et saesbestesneeneeneeseenaenees C-37
Table C-45 Radiological Impacts On Workers from Operations Under the MOX Fuel Alternative................... C-39
Table C-46 Radiological Impacts on the Public from Operations Under the MOX Fuel Alternative ................. C-40
Table C-47 Radiological Impacts On Workers from Operations Under the H Canyon/HB-Line

10 DWPF AIEINALIVE .....eviceieiee ettt ettt re st e et e tesaesaesneeneeneeneeneenaeneas C-42
Table C-48 Radiological Impacts on the Public from Operations Under the H-Canyon/HB-Line

10 DWPE AIEINALIVE ..ottt bbbt bbb bbbt ne e b C-43
Table C-49 Potential Radiological Impacts On Workers from Operations Under the WIPP Alternative ........... C-46
Table C-50 Radiological Impacts on the Public from Operations Under the WIPP Alternative ............c.cccocv... C-47
Appendix D
Table D-1  Accident Scenarios and Source Terms for the K-Area Material Storage Area/K Area Interim

SUPVEIIANCE CaPabIILY .......ciieiieiic et e ta e reereenaeaneas D-18
Table D-2  Accident Scenarios and Source Terms for the Pit Disassembly and Conversion Facility

A F AT ...t b R Rt R e Rt bR nb e b e r e b e D-21
Table D-3  Accident Scenarios and Source Terms for the Pit Disassembly and Conversion Project

LUl S A =T O TP PP VP TR PPTRPPRPPPRTII D-23
Table D4  Accident Scenarios and Source Terms for the Pit Disassembly Capability in a Glovebox

LUl S =T O T TPV P OPPPTRPPRPPPRTI D-26
Table D-5  Accident Scenarios and Source Terms for the Immobilization Capability Under the

IMmobilization t0 DWPF AREINALIVE .........coveieiiie ettt nes D-29
Table D-6  Accident Scenarios and Source Terms for the Mixed Oxide Fuel Fabrication Facility Under

AT AREINAEIVES. ...t e bbbttt e e e bt bt sb e b e e b e e e eenr et e D-32
Table D-7  Accident Scenarios and Source Terms for the Waste Solidification Building...........c.cccceeeiinennnn. D-37
Table D-8  Accident Scenarios and Source Terms for the H Canyon/HB Line Under All Alternatives............. D-44
Table D-9  Accident Scenarios and Source Terms for the Los Alamos National Laboratory Plutonium

Facility Pit Disassembly and Conversion Capability..........cccoiriiiiriiininneeee s D-54

xviii



Table of Contents

Table D-10
Table D-11
Table D-12
Table D-13
Table D-14
Table D-15

Table D-16
Table D-17
Table D-18

Appendix E

Table E-1
Table E-2
Table E-3
Table E-4

Table E-5
Table E-6
Table E-7

Table E-8
Table E-9

Table E-10
Table E-11

Table E-12
Table E-13
Table E-14
Table E-15
Table E-16
Table E-17
Table E-18

Table E-19
Table E-20

Appendix F

Table F-1

Table F-2

Table F-3

Table F4

Table F-5
Table F-6

Accident Impacts for the K-Area Storage/K-Area Interim Surveillance ...........cccccoevvovivevccciennn, D-56
Accident Impacts for the Pit Disassembly and Conversion Facility at F-Area........c..ccccevveverernnnne. D-57
Accident Impacts for the Pit Disassembly and Conversion Project at K-Area...........ccocvevveverernnnnn. D-58
Accident Impacts for the Pit Disassembly Capability in K-Ara..........ccccooeiiineinineiinciicnees D-59
Accident Impacts for the Can-in-Can Immobilization Capability at K-Area...........ccooeovvreiiinenns D-60
Accident Impacts for the Mixed Oxide Fuel Fabrication Facility Including the Metal

OXIdation CapaDIlITY ........ccvoiiiiiiie e D-62
Accident Impacts for the Waste Solidification BUilding ............ccccooeieiiiniiiinciiciceec e D-63
Accident Impacts for H Canyon/HB LiNe...........ccouiiiiiiiiniiiiinene e D-64
Accident Impacts for PF-4 Pit Disassembly and CONVEISION .........ccccccvveieviereiesesese e D-65
Offsite Transport Truck ROUte CharaCteriStiCs ...........ccuveriiririiireseisenes e E-10
Material or Waste Type and Associated Container CharaCteristics ..........ccooerererierieniniinieie e E-14
Low-Level and Mixed Low-Level Radioactive Waste Radionuclide Concentrations...................... E-15
Radioisotopic Content of Transport Packages Containing Unirradiated

Boiling Water Reactor and Pressurized Water Reactor FUEl ............cccovveviiieiieccc e E-16
Risk Factors per Shipment of Radioactive Material and Waste............cccoccevvvvieevieiin e E-23
Risks of Transporting Radioactive Material and Waste — No Action Alternative...........ccc.ccoeveenee E-25
Risks of Transporting Radioactive Material and Waste — Immobilization

10 DWPE AIEINALIVE .....eviiiieiee ettt ettt sttt se e e e et saesbesbesneeneeneeseeneenees E-26
Risks of Transporting Radioactive Material and Waste — MOX Fuel Alternative ............c.cccvenee. E-28
Risks of Transporting Radioactive Material and Waste — H-Canyon/HB-Line

10 DWPEF AEINALIVE .....eviivieiee ettt ettt sttt et et stestesbesneeseeneeseesaenees E-31
Risks of Transporting Radioactive Material and Waste — WIPP Alternative ............ccccccvvrvinennne, E-33
Estimated Dose to Maximally Exposed Individuals Under Incident Free

Transportation CONGITIONS .......ccvviiiiieie e e te e sreeste e ta e teesreeneeaneas E-37
Estimated Dose to the Population and to Maximally Exposed Individuals

Under the Maximum Reasonably Foreseeable ACCIAENt ...........cccveiieii i E-38
Estimated Impacts of Construction Material TranSport .........c.cccevveiieiesie s E-39
Estimated Impacts of Hazardous Waste TranSPOIt ........c.cccveiveieereeiiesieseeseeseesieesieeseeseessnessaeseeens E-40

Average Annual Number of Onsite Waste Shipments due to Construction

and Modifications from Disassembly and Conversion OptioNS..........cccovvereiineneieneneiese e E-42

Pit Disassembly and Conversion Facility Average Annual Number of Onsite Waste

Shipments due to Operations from Disassembly and Conversion Options...........c.ccoerverenseniennnn. E-42

Average Annual Number of Onsite Waste Shipments due to Construction and Modifications

FOr DISPOSITION OPLIONS........eiiiiiteieeieite ettt bbb bbbt b e bbbt E-45

Average Annual Number of Onsite Waste Shipments due to Operations for

(DTS 0T LY 1T (] o] £ 0] 1SS E-45
Average Annual Number of Onsite Waste Shipments due to Operations of Support Facilities........ E-46

Cumulative Transportation-Related Radiological Collective Doses and Latent Cancer

Fatalities (1943 10 2073) ....icieiiecii ettt ettt e e e e ae st e s e e steesaeeaeanbeenbeenbenraenraen E-48

Estimated Air Pollutant Concentrations at Site Boundary from Construction of,

or Modifications to, Pit Disassembly and Conversion Facilities ...........c.ccooeveieniniiiiencneee F-3
Peak Year Air Pollutant Emissions from Construction of, or Modifications to,

Pit Disassembly and Conversion FACHIIES .........ccoiuiiiiiiiiieiee e F-4
Estimated Air Pollutant Concentrations at Site Boundary from Operation of

Pit Disassembly and Conversion FACIlITIES ..o e F-5
Potential Radiological Impacts on Involved Workers from Pit Disassembly and

CONVEISION OPLIONS ..ottt sttt sttt b et b et b e b sttt e ettt e e b et st be bt e b et e e F-8
Potential Radiological Impacts on the Public from Pit Disassembly and Conversion Options .......... F-9
Risks to the General Public within 50 Miles (80 kilometers) from Limiting Accidents

Associated with Pit Disassembly and Conversion OPLiONS ...........cccoveiiririerenene e F-14

XiX



Draft Surplus Plutonium Disposition Supplemental Environmental Impact Statement

Table F—7

Table F-8

Table F-9

Table F-10
Table F-11
Table F-12
Table F-13
Table F-14
Table F-15
Table F-16
Table F-17
Table F-18
Table F-19
Table F-20
Table F-21
Table F-22
Table F-23
Table F-24
Table F-25
Table F-26

Table F-27

Appendix G

Table G-1

Table G-2

Table G-3

Table G4

Table G-5

Table G-6

Table G-7

Table G-8

Table G-9

Risks to the MEI and Noninvolved Worker from Limiting Accidents Associated with

Pit Disassembly and ConVErsion OPLiONS......c.ccuevueieieiiiieeeeeesie e se st se e see e sre st se e eseeseeseens F-15
Peak Annual Socioeconomic Impacts associated with Construction of Pit Disassembly

ANA CONVETISION OPLIONS. .....euveiiiteieeieite ittt sttt sttt b et b bbb bbb bbbt b F-18
Peak Annual Socioeconomic Impacts associated with Operation of Pit Disassembly

ANA CONVETISION OPLIONS. ....eevitiitiieeiiite ittt ettt b et eb e et b ekt ab et b e bbbt b F-19
Summary of Waste Management Capacities at the Savannah River Site ............ccocooviiiiiinieis F-22
Summary of Waste Management Capacities at Los Alamos National Laboratory..........cccccceeeeene F-22
Average Annual Construction Waste Generation from PDCF at the Savannah River Site .............. F-23
Total Construction Waste Generation from PDCF at the Savannah River Site .........cc.ccccocevvivnennn. F-23
Peak Annual Operations Waste Generation from PDCF at the Savannah River Site and

PF-4 at Los Alamos National Laboratory .........cccccceveiiiiesiciese e sesiese e see e et se s eessesaeseens F-23
Average Annual Construction Waste Generation from PDC at the Savannah River Site ................ F-24
Total Construction Waste Generation from PDC at the Savannah River Site .........c.ccococvvvriiiniennn. F-24
Peak Annual Operations Waste Generation from PDC at the Savannah River Site and PF-4

at Los Alamos National LabOratory ... F-25
Average Annual Construction Waste Generation from MFFF at the Savannah River Site

and PF-4 at Los Alamos National Laboratory ... F-25
Total Construction Waste Generation from MFFF at the Savannah River Site and PF-4 at

Los Alamos National Laloratory ..ottt F-26
Peak Annual Operations Waste Generation from MFFF at the Savannah River Site and

PF-4 at Los Alamos National Laboratory .........ccceecviieiieiiiiee e se e se et snee e nneens F-26
Average Annual Construction Waste Generation from K-Area, H-Canyon/HB-L.ine,

and MFFF at the Savannah River Site, and PF-4 at Los Alamos National Laboratory .................... F-27
Total Construction Waste Generation from K-Area, H-Canyon/HB-Line, and MFFF

at the Savannah River Site, and PF-4 at Los Alamos National Laboratory ...........c.ccceeevevviiennennen. F-27
Peak Annual Operations Waste Generation from K-Area, H-Canyon/HB-Line, and MFFF

at the Savannah River Site, and PF-4 at Los Alamos National Laboratory ............ccceevevenvicnennn F-28
Use of Geologic and Soils Materials during Construction under the Pit Disassembly

ANA CONVETISION OPLIONS. ....eeviiiiteiieieite ittt sttt et b et eb ettt sb e ettt F-31
Nonhazardous Wastewater Generated During Pit Disassembly and Conversion

FaCIlItY OPEIALIONS.......c.eitiieiiitiiteiete et b bbbt b et b bbbt F-34
Peak Annual Construction Infrastructure Requirements Associated with Pit Disassembly

AN CONVEISION OPLIONS.....uiiiiieiicie ettt e e e s e ste e s teebeenbeassesteesreesreeseeeseeaneas F-46
Peak Annual Operational Infrastructure Requirements Associated with Pit Disassembly

AN CONVEISION OPLIONS.....uiiiiieiicie ettt e e e e s be e s te e te e b e assesteesteestaesteaneeaneas F-46

Estimated Air Pollutant Concentrations at the Site Boundary from Operations at Plutonium

DiSPOSITION FACHIITIES .. .viivievieiieie ettt e b e e e ae e s re e be e beesteenaesneas G-3
Estimated Air Pollutant Emissions from Testing and Operation of Diesel Generators

for the K-Area Immobilization Capability ..o G-4
Potential Radiological Impacts on Involved Workers from Plutonium Disposition Options

at the SAVANNAN RIVET SITE ..ot G-6
Potential Radiological Impacts on the Public from Plutonium Disposition Options

at the SAVANNAN RIVET SITE ..ot ettt G-7
Risks to the Public within 50 Miles (80 kilometers) from Limiting Accidents Associated

with Plutonium Disposition Options at the Savannah RIVEr Site...........cccvveriiiniiiiiinenicnesces G-10
Risk to the Maximally Exposed Individual and Noninvolved Worker from Limiting

Accidents Associated with Plutonium Disposition Options at the Savannah River Site .................. G-11
Peak Annual Socioeconomic Impacts from Construction in Support of Plutonium Disposition

Options at the SAaVaNNah RIVEE SIEE ........cviiiiiiiieiiieiiee e se e G-14
Peak Annual Socioeconomic Impacts from Facility Operations in Support of Plutonium

Disposition Options at the Savannah RIVEr SIte ..o G-15
Immobilization and DWPF Option Average Annual Construction Waste Generation..................... G-18

XX



Table of Contents

Table G-10
Table G-11
Table G-12
Table G-13
Table G-14
Table G-15
Table G-16
Table G-17

Table G-18

Appendix H

Table H-1
Table H-2

Table H-3
Table H4
Table H-5
Table H-6

Table H-7
Table H-8

Appendix |
Table I-1
Table 1-2
Table I-3
Table I-4
Table I-5

Table 1-6
Table I-7
Table I-8
Table 1-9

Table 1-10

Table 1-11

Table 1-12

Immobilization and DWPF Option Total Construction Waste Generation ..........c.ccoevevevverereriennn. G-18
Immobilization and DWPF Option Peak Annual Operations Waste Generation...........c..cccccevvevvenne. G-19
MOX Fuel Option Peak Annual Operations Waste GENEration .........ccccevveverueresiesesesieeriesieseeneens G-19
H-Canyon/HB-Line and DWPF Option Peak Annual Operations Waste Generation ...................... G-20
WIPP Disposal Option Average Annual Construction Waste Generation.............cccocevevvrereienennen G-20
WIPP Disposal Option Total Construction Waste GENneration ...........c.cccevereineneieneneie e G-21
WIPP Disposal Option Peak Annual Operations Waste Generation .............cccooeeevereneieneneicnennnns G-21
Peak Annual Construction Infrastructure Requirements from Plutonium

Disposition Options at the Savannah RIVEr SIte ..o G-33
Peak Annual Operational Infrastructure Requirements from Plutonium

Dispaosition Options at the Savannah RIVEF SIte .........ccccvviviiiieieie e G-33
Estimated Air Pollutant Concentrations from Operation of the Waste Solidification Building.......... H-4
Potential Radiological Impacts on Involved Workers from Operation of K-Area Storage,

K-Area Interim Surveillance, and the Waste Solidification Building............ccccocevvnnniiiniincnnn, H-4
Potential Radiological Impacts on the Public from Operation of K-Area Storage, K-Area

Interim Surveillance, and the Waste Solidification Building..........cc.ccoovevniineniiiniiecieeeee H-5
Limiting Accidents Associated with K-Area Storage, K-Area Interim Surveillance,

and the Waste Solidification BUIlAING ..........cccuiiriiiiiiiiiiecresese et H-6
Annual Socioeconomic Impacts from Operation of K-Area Storage, K-Area Interim

Surveillance, and the Waste Solidification BUilding ..........cccccevveiiiiiiii s H-8
Waste Management Impacts for the K-Area Interim Surveillance Capability.........c.ccccccoveviviiiinnnen. H-9
Waste Management Impacts for the Waste Solidification Building ............cccccoevvvevievievicinece e, H-9

Annual Infrastructure Requirements from Operation of K-Area Storage, K-Area Interim

Surveillance, and the Waste Solidification BUilding ..........ccccoceioviiiiiiiineiee e H-11

Reactor Operating POWET LEVEL.........cuiiiiiiiieiieieee sttt e ebe e I-1
Criteria Pollutant Emissions from Shipping Unirradiated MOX Fuel to the Browns Ferry

and Sequoyah NUCIEAr PIANTS ..........ccvoiiiiiie ettt et b e e ene e 1-3
Estimated Dose to the Public from Continued Operation of the Browns Ferry and Sequoyah

Nuclear Plants in the Year 2020 (partial mixed oxide or low-enriched uranium core)............ccccceeue.. 1-4
Summary of Environmental Consequences from Design-Basis Accidents at the

Browns Ferry and Sequoyah NUCIEAr PIANTS............cccvoiiiiiiiieii e 1-6
Summary of Environmental Consequences from Beyond Design-Basis Accidents

at the Browns Ferry and Sequoyah NUCIEar PIANTS...........ccviriiiiiniiiieesee e 1-7
Ratio of Design-Basis Accident Impacts for a Partial Mixed Oxide Fuel Core Compared

to a Full Uranium Fuel Core Reactor (partial mixed oxide fuel core doses/full low-enriched

UFaNiUM FUEH COMB GOSES) ...ttt bbbttt bbbt b bbbt s 1-8
Ratio of Beyond Design-Basis Accident Impacts for a Partial Mixed Oxide Fuel Core

Compared to a Full Uranium Fuel Core Reactor (partial mixed oxide fuel core doses/full

low-enriched uranium fUEl COre UOSES) .....cuveiuiiiiiieiie et 1-8
Additional Used Nuclear Fuel Assemblies Generated by Mixed Oxide Fuel Irradiation.................. 1-10

Transportation Impacts Associated with the Shipment of Unirradiated Mixed Oxide Fuel

to the Browns Ferry and Sequoyah Nuclear Plants (assuming one Type B Cask per shipment)........ 1-11

Criteria Pollutant Emissions from Shipping Unirradiated MOX Fuel to a Generic

COMMETCIAI NUCIBAT REACTOT ... veeee ettt ettt e e et e e ettt e s et e e s st e e s sesreeesereeeesarrees 1-15

Ratio of Doses from Reactor Accidents for a Partial Mixed Oxide Fuel Core Compared to a
Full Low-Enriched Uranium Fuel Core (partial mixed oxide fuel core dose/full low-enriched

UraniuMm FUEH COMB GOSE) ....vvviiiiiitiieeiecte ettt ettt sttt bbbt 1-16

Transportation Impacts Associated with the Shipment of Unirradiated Mixed Oxide Fuel to a

Generic Commercial Nuclear Reactor (assuming one Type B Cask per shipment) ..........ccccoevveenns 1-17

XXi



Draft Surplus Plutonium Disposition Supplemental Environmental Impact Statement

Appendix J
Table J-1

Table J-2
Table J-3
Table J4
Table J-5
Table J-6
Table J-7
Table J-8
Table J-9

Partial Mixed Oxide and Full Low-Enriched Uranium Core Inventories for the

Sequoyah and Browns Ferry Nuclear POWET PIANES ..........ccviiiiiiiiiiieicecesee e J-6
Projected Year 2020 Population near the Browns Ferry Nuclear Plant .............cccooveiiiicicincncnnnn, J-9
Projected Year 2020 Population near the Sequoyah Nuclear Plant ..o, J-9
Browns Ferry Nuclear Plant Design-Basis Accident IMPacts ..........cccoeveiineneiineneiesenee e J-15
Sequoyah Nuclear Plant Design-Basis ACCIAENt IMPACES........c.ccireiiiiriiiireise e J-16
Beyond-Design-Basis Accident Source Term Release Fractions ..........cccccovvvvvvriveieieennnesnsesnennenns J-18
Browns Ferry Nuclear Plant Beyond-Design-Basis Accident IMpacts.........ccocccvevveveeveienesesnennne, J-20
Sequoyah Nuclear Plant Beyond-Design-Basis Accident IMpPactS.........cccocvvvvvevnieeieiesesese e J-21
Ratio of Accident Impacts for Partial Mixed Oxide Fuel and Full Low-Enriched Uranium

Fuel Cores (Partial Mixed Oxide Fuel Doses/Full Low-Enriched Uranium Fuel Doses).................. J-23

XXii



ACRONYMS, ABBREVIATIONS, AND CONVERSION
CHARTS







ACRONYMS, ABBREVIATIONS, AND CONVERSION CHARTS

ALARA
AREVA
ARF
ARIES
BFN
BMP
BWR
CCcC
CFR
CMRR-NF
CPA
CRT
CSSsC
CSWTF
D&D
DHS
DMO
DOE
DOT
DR
DSA
DUFg
DUNH
DWPF
EA

EIS
EPA
EPRI
ETP
FEMA
FFTF
FONSI
FR

FGE
GDP
GTRI
GWSB
Hanford
HC/HBL
HEPA
HEU

as low as reasonably achievable

AREVA fuel fabrication plant

airborne release fraction

Advanced Recovery and Integrated Extraction System
Browns Ferry Nuclear Plant

best management practice

boiling water reactor

criticality control container

Code of Federal Regulations

Chemistry and Metallurgy Research Building Replacement Nuclear Facility
cargo palette assemblies

cargo restraint transporters

Container Surveillance and Storage Capability
Central Sanitary Wastewater Treatment Facility
decontamination and decommissioning
U.S. Department of Homeland Security
direct metal oxidation

U.S. Department of Energy

U.S. Department of Transportation
damage ratio

Documented Safety Analysis

depleted uranium hexafluoride

depleted uranyl nitrate, hexahydrate
Defense Waste Processing Facility
environmental assessment

environmental impact statement

U.S. Environmental Protection Agency
Electric Power Research Institute

F- and H-Area Effluent Treatment Project
Federal Emergency Management Agency
Fast Flux Test Facility

Finding of No Significant Impact

Federal Register

fissile gram equivalent

Gross Domestic Product

Global Threat Reduction Initiative

Glass Waste Storage Building

Hanford Site

H-Canyon/HB Line

high-efficiency particulate air

highly enriched uranium
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HLW
HUFP
HVAC
HWR
IPE
ISLOCA
JFD
KAMS
KIS
LANL
LCF
LEU
LLNL
LLW
LOCA
LPF
LTA
MAR
MEI
MFFF
MLLW
MOX
MSA
MT
NAAQS
NEPA
NNSA
NNSS
NOI
NPDES
NRC
NRF
NRHP
NRIA
ORNL
Pantex
PC
PCB
PDC
PDCF
PF-4
PIDADS
POC
PRA

high-level radioactive waste

Hanford Unirradiated Fuel Package
heating, ventilating, and air conditioning
heavy-water reactor

Individual Plant Examination

interfacing systems loss-of-coolant accident
joint frequency distribution

K-Area Material Storage capability
K-Area Interim Surveillance capability
Los Alamos National Laboratory

latent cancer fatality

low-enriched uranium

Lawrence Livermore National Laboratory
low-level radioactive waste
loss-of-coolant accident

leak path factor

lead test assembly

material at risk

maximally exposed individua

Mixed Oxide Fuel Fabrication Facility
mixed low-level radioactive waste

mixed oxide

K-Area Material Storage Area

metric ton

National Ambient Air Quality Standards
National Environmental Policy Act
National Nuclear Security Administration
Nevada National Security Site

Notice of Intent

National Pollutant Discharge Elimination System
U.S. Nuclear Regulatory Commission
National Response Framework

National Register of Historic Places
Nuclear/Radiological Incident Annex
Oak Ridge National Laboratory

Pantex Plant

performance category

polychlorinated biphenyl

Pit Disassembly and Conversion capability
Pit Disassembly and Conversion Facility
Plutonium Facility

perimeter intrusion, detection, assessment and delay system
pipe overpack container

probabilistic risk assessment
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psig
PWR
RANT
RF
RFETS
RLUOB
RLWTF
ROD
ROI
SAR
SCDHEC
SGTR
SHPO
SON
SRARP
SRS
STA
SWPPP
TA
TRAGIS
TRU
TRUPACT-II
TSCA
TVA
UFSAR
U.S.C.
VRM
WIPP
WSB
Y-12
°C

°F

pounds per square inch gauge

pressurized water reactors

Radioassay and Nondestructive Testing Facility
respirable fraction

Rocky Flats Environmental Technology Site
Radiological Laboratory/Utility/Office Building
Radioactive Ligquid Waste Treatment Facility
Record of Decision

Region of Influence

safety analysis report

South Carolina Department of Health and Environmental Control
steam generator tube rupture

State Historic Preservation Office

Sequoyah Nuclear Plant

Savannah River Archaeological Research Program
Savannah River Site

Secure Transportation Asset

Storm Water Pollution Prevention Plan
technical area

Transportation Routing Analysis Geographic Information System
transuranic waste

Transuranic Package Transporter Model 2
Toxic Substances Control Act

Tennessee Valley Authority

Updated Final Safety Analysis Report

United States Code

Visual Resource Management

Waste Isolation Pilot Plant

Waste Solidification Building

Y-12 National Security Complex

degrees Celsius

degrees Fahrenheit
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CONVERSIONS
METRIC TO ENGLISH ENGLISH TO METRIC
Multiply by To get Multiply by To get
Area
Square meters 10.764 Square feet Square feet 0.092903 Square meters
Square kilometers 247.1 Acres Acres 0.0040469 Square kilometers
Square kilometers 0.3861 Square miles Square miles 2.59 Square kilometers
Hectares 2471 Acres Acres 0.40469 Hectares
Concentration
Kilograms/square meter 0.16667 Tons/acre Tons/acre 0.5999 Kilograms/square meter
Milligrams/liter 1@ Parts/million Parts/million 1@ Milligrams/liter
Micrograms/liter 1@ Parts/billion Parts/billion 1@ Micrograms/liter
Micrograms/cubic meter 12 Parts/trillion Parts/trillion 12 Micrograms/cubic meter
Density
Grams/cubic centimeter 62.428 Pounds/cubic feet |[[Pounds/cubic feet 0.016018 Grams/cubic centimeter
Grams/cubic meter 0.0000624 Pounds/cubic feet |[[Pounds/cubic feet 16,018.5 Grams/cubic meter
Length
Centimeters 0.3937 Inches Inches 2.54 Centimeters
Meters 3.2808 Feet Feet 0.3048 Meters
Kilometers 0.62137 Miles Miles 1.6093 Kilometers
Radiation
Sieverts 100 Rem Rem 0.01 Sieverts
Temperature
Absolute
Degrees C + 17.78 1.8 Degrees F Degrees F - 32 0.55556 Degrees C
Relative
Degrees C 1.8 Degrees F Degrees F 0.55556 Degrees C
Velocity/Rate
Cubic meters/second 2118.9 Cubic feet/minute [ Cubic feet/minute 0.00047195 Cubic meters/second
Grams/second 7.9366 Pounds/hour Pounds/hour 0.126 Grams/second
Meters/second 2.237 Miles/hour Miles/hour 0.44704 Meters/second
Volume
Liters 0.26418 Gallons Gallons 3.7854 Liters
Liters 0.035316 Cubic feet Cubic feet 28.316 Liters
Liters 0.001308 Cubic yards Cubic yards 764.54 Liters
Cubic meters 264.17 Gallons Gallons 0.0037854 Cubic meters
Cubic meters 35.314 Cubic feet Cubic feet 0.028317 Cubic meters
Cubic meters 1.3079 Cubic yards Cubic yards 0.76456 Cubic meters
Cubic meters 0.0008107 Acre-feet Acre-feet 1233.49 Cubic meters
Weight/Mass
Grams 0.035274 Ounces Ounces 28.35 Grams
Kilograms 2.2046 Pounds Pounds 0.45359 Kilograms
Kilograms 0.0011023 Tons (short) Tons (short) 907.18 Kilograms
Metric tons 1.1023 Tons (short) Tons (short) 0.90718 Metric tons
ENGLISH TO ENGLISH
Acre-feet 325,850.7 Gallons Gallons 0.000003046 Acre-feet
Acres 43,560 Square feet Square feet 0.000022957 Acres
Square miles 640 Acres Acres 0.0015625 Square miles
a. This conversion is only valid for concentrations of contaminants (or other materials) in water.
METRIC PREFIXES
Prefix Symbol Multiplication factor
exa- E 1,000,000,000,000,000,000 = 10'®
peta- P 1,000,000,000,000,000 = 10%
tera- T 1,000,000,000,000 = 10%
giga- G 1,000,000,000 = 10°
mega- M 1,000,000 = 10°
kilo- k 1,000 = 10°
deca- D 10 = 10*
deci- d 0.1 = 10*
centi- c 0.01 = 10?
milli- m 0.001 = 10
micro- n 0.000001 = 10°®
nano- n 0.000 000001 = 107
pico- p 0.000 000 000 001 = 10
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