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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 1
(Chapters 1 through 10)

LI 11 (=0 O 01 = £SO OURTO vii
TSy ) T USSR XV
TS o I L RSO UR TR Xvii
Acronyms, Abbreviations, and CONVErSION ChartS............cuiiiiiiiiiie et s xxiii
Chapter 1
Introduction and Purpose and Need
1.1  Introduction 1-1
1.2 Purpose of and Need for Agency Action 1-2
1.3  Proposed Action 1-2
1.4  Alternatives Evaluated 1-3
1.5  Disposition Paths for Surplus Plutonium 1-9
1.5.1  Plutonium with Identified DispoSition Paths ...........ccccoiiiiiiiiieceee e 1-9
1.5.2  Plutonium with No Identified Disposition Path ...........ccccceovviiiiiiiiiccecce e 1-10
1.6  Public Scoping 1-11
1.7 Scope of this Surplus Plutonium Disposition Supplemental Environmental Impact Statement............... 1-19
1.8  Decisions to be Supported by this Surplus Plutonium Disposition Supplemental Environmental
Impact Statement 1-20
Chapter 2
Alternatives for Disposition of Surplus Plutonium
2.1  Pit Disassembly and Conversion Options 2-5
2.1.1  PDCF at F-Area at SRS (PDCF) ......cctiiiiirieieiiieieie ettt saene s 2-6
2.1.2  PDC at K-Area at SRS (PDC)....ccuiiiiriiieiiiiiieisie ettt saene s s 2-6
2.1.3  PF-4 at LANL and MFFF at SRS (PF-4 and MFFF) ....cccoiiiiiiieese e 2-6
2.1.4  PF-4 at LANL, and H-Canyon/HB-Line and MFFF at SRS (PF-4, H-Canyon/HB-Line,
AN M) Lottt e ettt st et st e e et e st et be st et et et et be b ettt e e ere et 2-6
2.2 Plutonium Disposition Options 2-7
2.2.1  ImmObIliZation and DWWPE .......ccviiei ettt sttt sae e e e saeseesnesneeneens 2-7
N |V, 1 ) G U T TS 2-7
2.2.3  H-Canyon/HB-LiNe and DWPF .........cccooiiiiiiiieieisie ettt 2-8
224 WIPP DISPOSAL......cueitiieiietiiieetc etttk sttt b et bbbt b ettt 2-8

vii



Draft Surplus Plutonium Disposition Supplemental Environmental Impact Statement

2.3  Alternatives 2-8
2.3. 1 NO ACHON ARBINALIVE ......cviiiiietiieeietiee sttt sttt bttt n bt enenne s 2-9
2.3.2  Immobilization t0 DWPF AREINALIVE .......ccceiiiiiieiii ettt 2-11
2.3.3  MOX FUEH AREINALIVE ...ttt sttt b ettt s et e st sbe st neereenes 2-11
2.3.4  H-Canyon/HB-Line to DWPF AIEIMALIVE. ........cccciiiirieiiiieiie et 2-11
2.3.5  WIPP ARBINALIVE ....ueiuiieieieeite ettt bbbttt s et et sb e besbeebeeseeneeeesaenbesbesneens 2-15
2.4  Alternatives Considered but Dismissed from Detailed Study 2-15
2.4.1  Ceramic Can-in-Canister APPrOACH..........ccoiiiiiiiii ettt sb e ene e 2-17
2.4.2  Disposition of 13.1 Metric Tons (14.4 tons) of Surplus Plutonium using the
V@ ) QU] AN o] o] o To] o SRR 2-17
2.4.3  Disposition of 13.1 Metric Tons (14.4 tons) of Surplus Plutonium using
H-Canyon/HB-Line and the DWPF ...........ccccv oot 2-18
2.4.4  Disposal of 13.1 Metric Tons (14.4 tons) of Surplus Plutonium at the
Waste 1SO1ation POt PIANT..........coiiiiieiii ettt ere s 2-18
2.5  Preferred Alternative 2-18
2.6  Summary of Environmental Consequences 2-18
2.6.1  Comparison of Potential Consequences of AIErNALIVES .........ccoeiiiiiiiiineic e 2-19
2.6.2  Summary of CUMUIAtIVE TMPECLS ......ccveiiiiiiiiiieei et 2-38
Chapter 3
Affected Environment
3.1 SAVANNAN RIVEE SITE .. .iiiiiiiceciee ettt sttt e st e st et e teseesbesbeeneere e st e seeseentesreeneenes 3-3
311 LANG RESOUICES . ..c.eieteitieitetete sttt ettt ettt ettt b bbb e et e bt e bt bt b e e b e e mb e b e eb e b e e bt eb e e b e eab e st e b e benbesbenee e 3-3
UL LT LANG USB .ttt bbbt bbbttt nr b b eee e 3-3
3112 ViSUAI RESOUICES ...ttt sttt sttt sttt et bbbt bbb et bbb ebeenes 3-6
IS0 €T To ] [o o ) A 14 o S 1o | 3PS 3-7
K 300 R € T-To ] (oo YRS 3-7
B.1.2.2  SO0HIS it ettt et re et et re et 3-10
3,13 WWALEE RESOUICES ...e.ueeieeeitieiteesteetees e eieesteesteeste e te et e eaeeeseesbeesbeesteesteeseeaseeseeesbeenteenseaneeaseenseeteeneeenenas 3-11
3131 SUMACE WALEE ....eeiceececee ettt ettt ne e e e et snesreaneeneas 3-11
3132 GFOUNAWALET .....eeeeieieeeieteeie ettt ettt st ne e e st et saeebeeseeneeneeeeneesnesseaneanens 3-14
3.1.4  Meteorology, Air QUality, NG NOISE........ccoeiiiiiiiieree bbb 3-18
314D MELEOTOIOQY ... .cueceitiiiitirte ettt bbb bbb 3-18
3142 AN QUATIEY oottt ettt bttt 3-20
T e T o 1Y OSSOSO 3-23
3.1.5  ECOIOQICAI RESOUICES ....c.ueiivietietietieeitesee s e s teeste st e st e st e s taesba e beestesseesraesteesteenseenseansessaessaestaeseeeneens 3-24
3151 TerreStrial RESOUICES .....c.coiviiiiiiitirieetieieeie ettt sttt sttt bbb 3-24
3.1.5.2  AQUALIC RESOUITES ....vvivveiieeiieeite ettt stte st e st e steesteetessaestaeste e sbeesteaseansesseestaesteenseesteesneas 3-25
3153 WWBHIANS ... bbbt bbbttt e nb e 3-25
3.1.5.4  Threatened and ENdangered SPECIES ........cccuieririieniireriese e 3-26
K TN LG T 10T U I 1= 1 3-27
3.1.6.1  Radiation EXPoSUre and RISK..........ccoeiriiriiiiiriiiieneenese e 3-27
3.1.6.2  Chemical ENVIFONMENT .....c.couiiiiiieeieieiee sttt st st e e e e e e sresrennennens 3-29
3.1.6.3  Health EffeCts STUGIES. ...c.uoiveieiiiisecieeees ettt e srenneeneas 3-30
3.1.6.4  ACCHHENT HISTOMY ...c.eiviiiiiieirie ettt e 3-32
3.1.6.5  EMErgenCy PrePar@Uness ........coeoiieruirerieieniestesiestesseeeeeeseesbestesbesie e eeseesaesaesbessesneas 3-32
3.1.7  Cultural and PaleontologiCal RESOUITES..........oiiiiiieieieie ettt sbe e 3-33
3171 PreniStOriC RESOUICES. ....c.ciiiieiieitieie ettt sttt e b e eneas 3-34
3172 HiSLOIIC RESOUICES ...ttt sttt sttt b ettt et b e b s eneas 3-34
3.1.7.3  American INdian RESOUICES .......cciieitiriiiieie ettt sttt sttt s sbe e eneas 3-35
3.1.74  PaleontologiCal RESOUICES .......coviiiiieiiriiieiisie ettt 3-35

viii



Table of Contents

3.2

I J00 S TR o Yo [ L= oo 0] 1 1[0 3-36
3.1.8.1  Regional ECONOMIC CharaCteriStiCS .........cccverviieiesirsieeieriesiesesiesresee e seesee e sresrasneenens 3-36
3.1.8.2  LoCal TranSPOrtatiON.......c.cceiueiueiuisiesrieeesiesestestes e sresaesseseeseesteseesresseesseaessesseseessessessens 3-39
3.1.9 YA V(o (U (TR 3-39
3,110 WaSEE MANAGEMENT. ......cviiiitiii ittt ettt 3-44
3.1.10.1  WWASEE GBNEIALION. ...eeiiiietiieietee ettt e ettt e ettt e e st e e e s ettt e e s st e e e s s bt e e s sssbaeessssasessabeessssraneesns 3-44
3.1.10.2 High-Level Radioactive WaASEE ...........ccuiuiiiiriieiieesees et 3-49
3.1.10.3 Transuranic and Mixed TransuraniC WaSte ..........ccceeeereriireeiireeiireeccree et eeree v e 3-50
3.1.10.4 Low-Level RAdiOACTIVE WASTE.......cccocviiiiciei ettt ettt aae e s eaae e e s saban e 3-50
3.1.10.5 Mixed Low-Level RadioaCtive WAASEE ........cocveiieiiiiiie ettt 3-51
3.1.10.6  HAZAIAOUS WASEE .....ccuviiierieieeie ettt sttt st st s st e s st e s s abe s st e s sabesssbessbessreas 3-51
3.1.10.7  NONNAZAAOUS WAASEE ......vviiieiiiiiiic ettt st s s be s st ssbe s s be s sare s reas 3-51
3.1.11  ENVIFONMENTAL JUSTICE ...veiieviiieiic ittt ettt sttt st e st s st e s s st e s sabe s s st e s sbasssbessbessbeas 3-52
Los Alamos National LabOoratory ...t st sneereene e 3-56
TR R -V o To [ = LTy o T (ot 3-56
00 N R I 14 1o [ U LY TSP 3-56
3.2.1.2  ViSUAI RESOUICES ...vveiiietiie ettt ettt ettt e ettt e e sttt e e e ettt e e s et e e s bt e e e s stb e e e s sbaeeeseabeeessbaneeias 3-59
322 GEOIOGY AN SOMIS ...ttt bbb e ere e 3-60
3221 GEOIOGY ..ttt ettt 3-60
3.2.2.2 S00lS ittt e a et e et e e e 3-66
IR BV AT | (=T g = G 01U | (ol TR 3-67
K T R 1 1= ot L (=] USRI 3-67
K T A €1 (010 1[0 LY =] G 3-74
3.2.4  Meteorology, Air Quality, and NOISE.........cciiviiiiiie it re e e 3-77
I S R |V 1= (= o] o] (oo V2SSOSR 3-77
KIS N | O 1V 1] OSSR 3-79
I T \\ o 1TSS 3-81
325  ECOIOQICAI RESOUITES ......cviieiiiteieeteate sttt sttt ettt eb et s ettt eb e bbbt b e bt et nb e et b e ebe e 3-82
3.2.5.1  TErreStrial RESOUICES ......oeiiiveieiitiie ettt etet ettt e e ettt e e s et e s sttt e e s stbeeessbaeesseabeeesssbeneeias 3-82
3252 AQUALIC RESOUICES .....vvivenitiitesieiiste ettt ettt b ekttt sttt et 3-83
I T T VYL 1 = o [T 3-83
3.2.5.4  Threatened and ENdangered SPECIES .......cccoiierieiieneiieniese e 3-84
3.2.6  HUMAN HEAIN ..ottt e s b e e s s bt e e e e sabee e s sbbeesssrbaeeeaes 3-85
3.2.6.1  Radiation EXposure and RiSK..........cccuiiueiiiiieiieiieie s se e ve e e e sre e 3-85
3.2.6.2  Chemical ENVIFONMENT .....coccuiiii ittt st st seaa e e s ba e e s s eabae e e e 3-87
3.2.6.3  Health EffECtS STUIES......oiiiveiii ittt e e s s ba e e s s eabaeeens 3-88
O I S X otox [0 [T o 1151 0] YOS OSSR 3-89
3.2.6.5  EMErgenCY PrepPar€tneSs ......ccceeuiiieiieieesieesieesieesie s e sieesteesteesteeaesssesseesnaesteesseeeesnnens 3-89
3.2.7  Cultural and PaleontologiCal RESOUICES. .......ccii ittt 3-90
3.2.7.1  PreniStOrIC RESOUICES. ......eeiieeiei it e eet it e e ettt e e s et e e e et e e s ettt e e s et e e e sssbeeesssateessareeesareneesas 3-91
3.2.7.2  HIiSOTIC RESOUICES ...ttt ettt ettt e e ettt e s et e e s eat e e e s etb e e e s saaeeeseaseeesetaeeeaas 3-91
3.2.7.3  AMErican INIAN RESOUICES .......oveieeieeiiee ettt et e et e e s e e s st e e s eaae e e s sraneeans 3-91
3.2.7.4  PaleontologiCal RESOUICES .......ccviiriiiiiiitiieirieiee et 3-92
KA TS o [of [0 LTt 0] o101 1 (02T 3-93
3.2.8.1  Regional ECONOMIC CharaCteriStiCS .........cueiveiieiiiiii e 3-93
3.2.8.2  Population and HOUSING ........ceiiiiiiieiiecire ettt ve e e st sraesreeaennne s 3-95
3.2.8.3  LOCAl TranSPOrtAtiON........ccoueueiiertirieetieieeie ettt sttt s be bt e e be e sbesreeneas 3-95
3.2.9 LAz (0[O (0 (TSSO RR 3-96
3.2.10 WS IMIBNAGEIMENL. ......eiuiitieitt ettt sttt ettt b bt et e b e b e s be e s be e sbe et e e abeeabeebeenbeebeenbeenneas 3-99
I (O N R VY £ T (Y = o T=T - 11 1o o DTSRRI 3-100
3.2.10.2 Transuranic and MiXed TranSUranic WaSte ..........eeoveveeeeeieeeseeeeesseeeeesereeeseeeeessineees 3-101
3.2.10.3  LOW-LeVel RAQIOACTIVE WASTE.......eeeiirieeeeeeet et eet e ettt s et e st e e sera e e s sraeesseneees 3-101
3.2.10.4 Mixed Low-Level RAdiOaCtIVE WASEE ......ccvveveieieee ettt e e s 3-104




Draft Surplus Plutonium Disposition Supplemental Environmental Impact Statement

3.2.10.5  HAZAIAOUS WASEE .....ccveiiiriiecriie sttt ettt sate s srte e sbte s sbt e s sbt e s sata e sbte s sabessreessreassntesanes 3-104

3.2.10.6  NONNAZAIAOUS WASEE ......vviiiviiiitiicceie ettt sttt srt st srbe e st e s sabe s st e s srbe s srae s eaes 3-104

3.2.11  ENVIFONMENTAL JUSTICE ...eeiiviiiiiiiceeii ettt ettt ettt ettt s st e s sbb e s sbt e s sbb e s sbte s srbessnbe s srbeesntesenes 3-105

3.3 Reactor Sites for Mixed Oxide FUel Irradialion .........cccooicuiieiiiiiie ettt e s ebee e 3-110

3.3.1  Browns Ferry NUClear Plant OVEIVIEW ...........ccccoeiiiriciiieniee ittt 3-110

3311 Air QUAlILY AN NOISE ...c.eeueiviieiiieiiie ettt 3-111

3.3.1.2  Radiation EXPoSUre and RISK..........ccceiriiiiriiiinieieisieeesi e 3-111

3.3.1.3  Waste ManageMENT ........cccoviiriiiiiiiiieie et 3-114

3.3.1.4  ENVIFONMENTAI JUSTICE .. ...oiiieiii ettt ettt e s st e s st e e s sabe e e s sabane s 3-115

3.3.2  Sequoyah NUCIEar Plant OVEIVIEW .........ccccvieiiiieiieiesie e se s se s seesee e ste e e ssaeae e saesresressesnens 3-119

3.3.21  Air QUality and NOISE ....cveveiieiieiise ettt esbesresrenne e 3-119

3.3.2.2  Radiation EXposure and RiSK..........ccccueiueiiiiiiiiiie s 3-120

3.3.2.3  WaSe MaNAGEIMENT .....eiiiiieiieeiitie sttt reenere e anes 3-122

3.3.2.4  ENVIFONMENTA] JUSTICE......viiieiii ittt ettt sttt ra e srbe s eree s 3-123

Chapter 4

Environmental Consequences

4.1 IMPACES FrOM AEINALIVES ......ccii et et e e s e s e e s teenteaneeaneesseeste e teetenneens 4-4

St AN G @ 0T 1113V 4-4

4.1.1.1  NO ACHON ARBINALIVE. ... .viiiicieie ettt st e e st e e s sabae e s sbbe e s ssabeeeens 4-5

41.1.2 Immobilization t0 DWPE AREINALIVE .......ccvviiieie ettt 4-9

O R T Y (@ ) @ =0 1=] AN L (=] = Y 4-10

4.1.1.4  H-Canyon/HB-Line to DWPF ARErNAtIVE .........ccceevveieiieciesic e 4-12

41,15 WIPP ARBINATIVE ... eveee ittt ettt sttt e s sttt e e sttt e e s e ate e e s st b e e s sabbeeessabeeeesesreees 4-13

4.1.2  HUMAN HEAITN ... vttt et et e et e e s sttt e e st e e e e s bt e e e s st e e e s sttt s e ssabeeessreneas 4-13

4.1.2.1  INOIMAL OPEIALIONS. .....iiiiiiteiettite ettt sttt sttt b e eb s 4-14

4.1.2.1.1  NO ACHON AREINALIVE ...ttt e e s 4-15

4.1.2.1.2 Immobilization to DWPF AREIMNALIVE ........eoveveeiie et 4-21

4.1.2.1.3 MOX FUEI AIEBINALIVE ..ottt sttt s e e s 4-23

4.1.2.1.4 H-Canyon/HB-Line to DWPF Alternative..........cccccvvevveveeiesie e 4-25

4.1.2.1.5  WIPP AREINALIVE ..ottt sttt sttt sate e st 4-26

4.1.2.2 DOE Facility Radiological ACCIAENES.........ccceieeiieie e 4-27

4.1.2.2.1  NO ACHON AREINALIVE ... 4-29

4.1.2.2.2 Immobilization to DWPF AREMMNALIVE .........ooevveiiiieiee e, 4-33

4.1.2.2.3 MOX FUEI AIEBINALIVE ..ottt ettt eae e 4-34

41224 H-Canyon/HB-Line to DWPF AIternative .........ccccoceeevvieniicnenccnenecen, 4-35

4.1.2.2.5 WIPP AREINALIVE ...ocoveeee ettt ettt e e st ae e s sttt e e s eatae e s sraees 4-35

4.1.2.3  DOE Facility Chemical ACCIHENTS.........coviiriiiieiiere e 4-35

A.1.2.4  REACIOI ACCIUENES .. vveieiitiieeeetee e ettt ettt e ettt et e e e e s st e e s s et bt e e s abeeessabaeessaseeeesareeessirrees 4-36

41.25 INEENEIONAT DESTIUCTIVE ACES ..ttt ettt e e st e e s e e e s st r e e s ereeessbeeesans 4-37

G T 1o Tod [0 1= o0 10 o [t R 4-37

4.1.3.1  Regional ECONOMIC CharaCteriStiCS ........ciiviiiieieeieeie ettt 4-40

4.1.3.1.1  NO ACHON AEINALIVE ...ttt 4-40

4.1.3.1.2 Immobilization to DWPF AREMMNALIVE .........ooevvviiiiiiiee e, 4-41

4.1.3.1.3 MOX FUEI AIEINALIVE ...ttt s 4-43

4.1.3.1.4 H-Canyon/HB-Line to DWPF AIternative..........cccccoovoeiininienencneneeene 4-46

4.1.3.1.5  WIPP AREINGALIVE ...oeoiveeee ettt e ettt s e e s st e e s setrt e e s eraeesseraees 4-48

4.1.3.2  Population and HOUSING ......c.coiiiirieiierieiiie ettt 4-50

4.1.3.2.1  NO ACHON AREINALIVE ...ttt eee e e st e e rae e e s 4-50

4.1.3.2.2 Immobilization to0 DWPF AREIMNALIVE ........eeeeeeeiee et 4-50

4.1.3.2.3 MOX FUEI ARBINALIVE ..ottt eee e e et e e s rae e e s 4-51

4.1.3.2.4 H-Canyon/HB-Line to DWPF AIternative..........ccoccooveiiriennenencneneeen 4-51

4.1.3.25  WIPP AREINALIVE ...ttt sttt ettt eataa e svaee s 4-51

R T I\ i { (RS 4-51




Table of Contents

414

415

4.1.6

4.1.7

RV Y G YT g o T=T 1= o SRR 4-52
O R N [ T ANox [ (A 1 (< Y YT 4-61
4.1.4.2 Immobilization to0 DWPF AREINALIVE........cccccveeiiriiiiieece e 4-63
4143 MOX FUBE AEINALIVE ......eeeeieiiie ettt sttt et e e s st e e e st e e e s etea e s sabanes 4-65
4.1.4.4  H-Canyon/HB-Line to DWPF AIErNAtiVE ........ccccooiiiriiiiiieiseee e 4-66
4145  WIPP AREBINATIVE ... eveieiceiiie ettt ettt ettt e sttt e e sttt e e st a e s st it e e s s ebae e e senbenessirbeeas 4-67
TEANSPOITATION ...ttt bbb et bbbt b e bbb bbb bbb nb et b e b e 4-68
4.1.5.1 NO ACHON ARBINALIVE. ... .eeiiiiieii ettt et ettt e e s e e e s st e e e s ebb e e e s eabeaessabaneas 4-74
415.2 Immobilization t0 DWPF AREINALIVE .......ccviiiieiee ettt 4-75
4,153  MOX FUEI AREINALIVE ......veeivii ittt sttt st s srae s saee e 4-75
4,154  H-Canyon/HB-Line to DWPF AREINALtIVE .......ccccccviveieieeieie e 4-76
I T VAV | o AN | (<] g = £ YT 4-77
ENVIFONMENTAN JUSTICE .....vei ittt ettt ettt e e sb e s e s b e s s sb e e s sbe s s sbeessbaeesbeeesbeeens 4-77
4.1.6.1  NO ACHON ARBINALIVE......cveeirii ittt ettt be s bt e s sba e e sba e s b ae e satessaes 4-78
4.1.6.2 Immobilization t0 DWPF AREINAtIVE.......cc.cccveviiriiiiieccre e 4-80
41.6.3 MOX FUBE AEINALIVE ......eeeeiiiii ettt sttt stt e e st e e e s et a e e s eabea e s sabaneas 4-82
4.16.4 H-Canyon/HB-Line to DWPF ARErNAtiVE ........ccccooiiiiiiiiieiseeese e 4-83
4.1.6.5  WIPP ARBINATIVE ... eveieicetiie ettt ettt s et e e st e e e ettt e e s st et e s s bt eessabbeeeseabaeessirreees 4-84
OtNEI RESOUICTE ATBAS .....evvieiieteie ettt ettt sttt e e ettt e e et et e e st e eeseatteesabeeeesebbeeesasbeeesssaseesssbenessraeeeias 4-84
41.7.1 LaANG RESOUICES.....ceveiei ittt ettt ettt e ettt s et e s sttt e s s etb e e e s sabe e e e sbaeessebbeeessreseessrreeas 4-85
O 0 T R I T 1o 6 £ TR 4-85
4.1.7.1.1.1  No Action ARErNatiVe.......ceeeiieeiei e 4-86

4.1.7.1.1.2 Immobilization to DWPF Alternative..........ccccccovvvvvevvrveeenne 4-86

4.1.7.1.1.3 MOX Fuel ARErNAtiVE .....c.veeeiieeiei i 4-86

4.1.7.1.1.4 H-Canyon/HB-Line to DWPF Alternative .........c...ccccoveruennee. 4-87

4.1.7.1.1.5 WIPP AREINALIVE......coovviiieieiceii et 4-87

4.1.7.1.2  ViSUBI RESOUICES .....ciiveeeieetiit et eetee e ettt e ettt e st e e s st e e s sttt e e s eataaessraeeas 4-87
4.1.7.1.2.1 NO Action ARErNAtIVE......ccveeeieeeie et 4-88

4.1.7.1.2.2 Immobilization to DWPF Alternative..........cccccceevvvveevicvvnennne 4-88

4.1.7.1.2.3 MOX Fuel AREINAtIVE .....cveeeeceeiee ettt 4-88

417124 H-Canyon/HB-Line to DWPF Alternative ............cccoceoveuenns 4-89

4.1.7.1.25 WIPP AREINALIVE .......eveeeeeeeie ettt 4-89

4.1.7.2  Geology and SOIlIS........ccuiiieiieiiee et 4-89
4.1.7.2.1  NO ACHON AREINALIVE ... 4-90

4.1.7.2.2 Immobilization to DWPF AREIMNALIVE .........ooevveiiiiiiiee e, 4-91

4.1.7.2.3 MOX FUBI AIEINALIVE ...ttt 4-91

4.1.7.2.4 H-Canyon/HB-Line to DWPF Alternative..........ccccocvevveveeviecie e 4-91

4.1.7.25  WIPP AREINALIVE .....oeeiviiiceee ettt srte s et 4-91

R T VAV = (T g = (=TT o 10 (ot T 4-91
A.1.7.3. 1 SUIMACE WaALET ...ttt ettt et e et e e e e e s et e e e sttt e e s earaeessraeeas 4-92
4.1.7.3.1.1  NO Action AREINAtIVE......ccvveeeeeeiee et 4-92

4.1.7.3.1.2 Immobilization to DWPF Alternative..........cccocceevvvveervcnreenne 4-92

4.1.7.3.1.3 MOX Fuel AREINAtIVE .....c.veeeeeeeee et 4-93

4.1.7.3.1.4 H-Canyon/HB-Line to DWPF Alternative .........c...ccccoveruennen. 4-94

4.1.7.3.1.5 WIPP AREINALIVE......oocvviiieiiiceiie et 4-94

A T € (10 210 1T L (=) TR 4-95
4.1.7.3.2.1 N Action ARErNatiVe.......ceeeiveiiiiiciee e 4-95

4.1.7.3.2.2 Immobilization to DWPF Alternative..........cccoccoevvvveeiicvneeene 4-95

4.1.7.3.2.3 MOX Fuel ARErNAtIVE .....c.veeeiieiiei e 4-96

4.1.7.3.24 H-Canyon/HB-Line to DWPF Alternative ............cccoceovvuenns 4-96

4.1.7.3.25 WIPP AREINALIVE ......eveeeeeeee et ee e an e 4-96

O R 0 S N[ 111 ST 4-96
4.1.7.4.1 NO ACHON AREINALIVE ...cooiieieeeeeeee ettt e e e et e et e e s 4-97

4.1.7.4.2 Immobilization to DWPFE AREIMNALIVE ........eeeeeeeie et 4-97

4.1.7.4.3 MOX FUEI AIEBINALIVE ..ottt e et e et e e s ran e e s 4-97

Xi



Draft Surplus Plutonium Disposition Supplemental Environmental Impact Statement

4.2
4.3

4.4

45

4.1.7.4.4 H-Canyon/HB-Line to DWPF AIternative..........ccccoevvveveivercnesene e 4-97
41745  WIPP AREINALIVE ..o 4-97
4.1.75  ECOIOQICAl RESOUICES ... ecuveiieieiesiesteseeteeee e stesteste e sseesee e e tesrestesresne e e et eaesrestesseaneenes 4-98
4.1.75.1 NO ACtion AREINALIVE ......ccviiiiiiciec e s 4-98
4.1.7.5.2 Immobilization to DWPF AIErnative ..........cccccovevievieieeie e 4-99
4.1.75.3 MOX FUel AREINALIVE ......cveiiiiiiciicceece e s 4-99
4.1.75.4 H-Canyon/HB-Line to DWPF AIternative ...........ccocoeevvreneieneneineneceen, 4-99
4.1.755 WIPP AREINALIVE ....ooovieiecie ettt 4-99
4.1.7.6  CUIUIAL RESOUICTES ......viiuiiciieite ettt ettt te et et ettt e st e e be et e e be e b e saeesreesbeesaeeeas 4-99
4.1.7.6.1  NO ACtION AREINELIVE ..o 4-99
4.1.7.6.2 Immobilization to DWPF AIEIrNatiVe ........cccceviererinienesenee e, 4-100
4.1.7.6.3 MOX Fuel AREINALIVE ..o 4-101
4.1.7.6.4 H-Canyon/HB-Line to DWPF AIternative..........cccccoevviveiveieenenennsnnnennns 4-101
4.1.7.6.5  WIPP AREINALIVE ...c.ooveniieiiieieieesees e 4-101
4177 INTLASIIUCTUNE. ...ttt bbbttt sb e sb e eneas 4-102
4.1.7.7.1  NO ACtion AREINALIVE ......coveiiieiecce e e 4-103
4.1.7.7.2 Immobilization to DWPF AIernative .........cccccoveveiieiic e, 4-104
4.1.7.7.3 MOX FUel AREINALIVE .....coveeiiiiiieccie e 4-105
4.1.7.7.4 H-Canyon/HB-Line to DWPF AIternative.........cccccccvvevenneneneicneneene, 4-105
41775 WIPP AREINALIVE ..ottt ere e 4-105
Incremental Impacts of Processing Additional Surplus PIUtonium..........cccccovvvviviiniieicie e 4-106
Incremental Impacts of Processing Plutonium at Reduced Rates or of Constructing
and Operating Smaller Surplus Plutonium Disposition Facilities ............ccccccevvviiiiniicve e 4-106
Avoided Environmental Impacts Associated with Using MOX Fuel from Surplus Plutonium
in Commercial Nuclear Power Reactors Versus LEU FUel...........coooiiiiiniie 4-108
CUMUIALIVE TMPACTS ... ettt et et e st e e te e be e teasaesneesteesneeseeenteaneenneenneenes 4-109
451  Methodology and ASSUMPLIONS ......coueiiririiiiteiieiste ettt et bbb sr e b sr e ebe e 4-109
452  Reasonably FOreseeable ACHIONS ........cooiiiiiiiiiiiec e 4-110
4521 U.S. Department of ENErgy ACLIONS ......ccccivirieiiinieiriniese e 4-110
45211 Savannah RIVEN SITE .....ccouiiiiiiiiie ettt 4-110
45.2.1.2 Los Alamos National Laboratory ..........cccueverrenennienenseneee e 4-112
4.5.2.2  OthEr ACLIONS....c.viiiiceiicte ettt ettt et e et e te e s te e sbe e sbeebeenbeenbeeaee e 4-114
4.5.2.2.1  Savannah RIVEE SItE .......cccuiiiiiiiiie e 4-114
4.5.2.2.2 Los Alamos National Laboratory ..........cccccevveveeiesie s 4-114
4.5.3  CUMUIALIVE TMPACES ....cuvieiieiiieiie ettt e st te e s teete e b e ssseansesteesaeebeeeenreeas 4-115
A.5.3.1  LANA USE ...ttt bbb bbbttt e b ene s 4-115
4.5.3.1.1  Savannah RIVEE SIte .......cccuiiiiiiiiiiie e 4-115
4.5.3.1.2 Los Alamos National Laboratory ..........cccccevveveeieiie s 4-116
4532 AN QUAITY ..ot bbb 4-116
45321 Savannah RIVEN SITE .....ccviiiiiiiie ettt 4-116
45322 Los Alamos National Laboratory ..........cccoeverienennienenseneee e 4-116
4533  HUMAN HEAIN ...c.oiiiiiic et 4-117
45.3.3.1 Savannah RIVEN SITE ......cciiiiiiiie ettt 4-117
4.5.3.3.2 Los Alamos National Laboratory ..........cccccevvevieienie s 4-119
4.5.3.4  SOCIOBCOMOMICS ...ecuviivietieiteeiteeteste s e e steesteesteeaesaresaeesbeebeebeeseeeseesseesaeesbeeseenteensenseenes 4-121
4.5.3.4.1 Savannah RIVEN SITE ......ccciiciiiieeie s 4-121
4.5.3.4.2 Los Alamos National Laboratory ...........ccecevereniieninieiiieierese e 4-122
4.5.35  INFTASITUCIUE....ccuei ettt st e sbe e nae et e eneeenee e 4-123
4.5.35.1 Savannah RIVEN SITE .......cccciciiiiii e 4-123
45.35.2 Los Alamos National Laboratory .........ccccuceveireneinienenseneee e 4-123
4.5.3.6  WaSte MANAGEMENT .....ceiiiiieiteite sttt 4-124
45.3.6.1 Savannah RIVEN SITE ......cciiiiiiiie ettt 4-124
45.3.6.2 Los Alamos National Laboratory ..........ccccueeverenerinienensenenee e 4-126
4.5.3.6.3 Transuranic Waste Disposal at WIPP .........ccccccoieiiinennineee e, 4-127

Xii



Table of Contents

T A I - 10 o 1 =L o] OSSPSR 4-128
453.8  ENVIFONMENTAl JUSLICE . ...c..ciiiiriciiiieieirie st 4-131
453.8.1 Savannah RIVEN SItE .......ccvviriiiiiiiiieie e 4-131
45.3.8.2 Los Alamos National Laboratory ...........cccuerevrinernenenneneeeseee e 4-132
45.4  Global Commons Cumulative IMPACES ..........cerveiiiiiiiiiieec e 4-132
4541  OZ0NE DEPIELION ....oveiiiiiciiiect e 4-132
4542  Global Climate ChanQe..........coiiiiiiiiiieire e 4-132
4.6  Deactivation, Decontamination, and DECOMMISSIONING .......ccccirviiiireiieirieise e 4-134
N B T Tox 1Y LA o PSPPI 4-134
4.6.2  Decontamination and DECOMMISSIONING ......ocvviveiriiieeiierieiese e sre et e e e st resresreenes 4-134
4.7  Irreversible and Irretrievable Commitments 0f RESOUICES..........cccvvviieiiieie e 4-135
4.8  Relationship Between Local Short-Term Uses of the Environment and the Maintenance
and Enhancement of LoNg-Term ProduCHIVILY ........cc.coiviiieiiiiie i s enee 4-140
e VT o - L [0 o SRR 4-141
4.9.1  Land Use and ViSUal RESOUICES........c.uiiiieiiiiiie ettt e 4-141
4.9.2  GEOIOGY AN SOIIS ...ttt bbbt e e er e 4-143
4.9.3  WALET RESOUICTES ....oouvieiiieiieeiee sttt ettt ettt sttt et e e besseesbe e s be e sbe e s beembeambeesbesseesbeenbeenbeanbenreens 4-143
4.9.4  AIr QUAIIEY AN NOISE ...eveieiiitiieeiete et bbb et b e bbbt sb e eneanes 4-144
4.9.5  ECOIOQICAI RESOUITES .....uiiiiiitiietiite ittt b ettt ettt eb e et sb e et b b e 4-144
4.9.6  Human Health and SAftY ..o 4-145
4.9.7  CUIUIEL RESOUITES ... vvveeuieiieitisteeie sttt ie ettt ste st e e e e e testesbeeseeneeaeseesbesbeabeaseeneeseeneeneeseeanennes 4-146
4.9.8  INTTASIIUCTUIE. .. .ottt bbbt bt b e bbbt bbbt e bt et e e e eb e be b sbeans 4-146
4.9.9  WaASEE MANAGEIMENT......cuiiiiiiiiee ettt eee st e ettt e et e e be et e e e ba e e nbe e e sbeeenbeeenbeeenbeeenbaeenbneans 4-146
e I O I =V ] o0 1 7= [ o SRS 4-147
4.9.11  ENVIFONMENTAL JUSTICE ..ottt ettt bbb bbb 4-147
Chapter 5
Regulations, Permits, and Consultations
TR A @ 1 -1 o VTSR 5-1
5.2 Laws, Regulations, Executive Orders, and DOE OFUEIS.......cccccveiiiiieiiee e ste e eveseesae e sre e sre e 5-1
5.3 REGUIATONY ACTIVITIES....uiiciiciieiece sttt e e e s be e be et e e seess s e s be e be e be e teaseesneesreesreennis 5-13
5.3.1  Pit Disassembly and Conversion, and Plutonium Disposition Capabilities ............ccccccevvevveiennns 5-13
5.3.2  MOX Fuel Fabrication FaCility..........ccccieiiieiiiii ettt sra e 5-14
5.3.3  Commercial NUClear POWEr REACIOIS ..........ciuiiiiriiiiiiiieie sttt s 5-14
5.3.4  Waste 1S01ation POt PIANT..........cooiiiieiiiiie ettt sneeneens 5-15
OB T 1211 £SO 5-17
oIS T @0 o Y0 | U T ] o SRS 5-18
55.1  Consultations Related to Proposed Activities at the Savannah River Site ..........ccoccovevvvcvivivnenne. 5-18
5.5.2  Consultations Related to Proposed Activities at Los Alamos National Laboratory...............c.c.... 5-19
Chapter 6
L] (01537 T SRR 6-1
Chapter 7
RETEIEICES ... ettt et b e et e et e et e e be e sbe e sbeesbbesabe s be e be e beeebeeebeesabeenbeeabeesbeesaeesarenans 7-1

Xiii



Draft Surplus Plutonium Disposition Supplemental Environmental Impact Statement

Chapter 8
LIST OF PIEPAIEIS ...tk h bttt b bbb b n e e e b b 8-1

Chapter 9
(D TE o] 10 (o] T T TR 9-1

Chapter 10

Volume 2
(Appendices A through K)

Appendix A
Related National Environmental Policy Act Reviews and Federal Register Notices

Appendix B
Facilities Description

Appendix C
Evaluation of Human Health Effects from Normal Operations

Appendix D
Evaluation of Human Health Effects from Facility Accidents

Appendix E
Evaluation of Human Health Effects from Transportation

Appendix F
Impacts of Pit Disassembly and Conversion Options

Appendix G
Impacts of Plutonium Disposition Options

Appendix H
Impacts of Principal Plutonium Support Facilities

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

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

Appendix K
Contractor Disclosure Statement

Xiv



Table of Contents

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

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

Chapter 3
Figure 3-1
Figure 3-2
Figure 3-3

Figure 3-4
Figure 3-5

Figure 3-6
Figure 3-7

Figure 3-8

Figure 3-9

Figure 3-10
Figure 3-11
Figure 3-12
Figure 3-13
Figure 3-14

Figure 3-15

Figure 3-16
Figure 3-17

Figure 3-18
Figure 3-19

Figure 3-20

LIST OF FIGURES
Surplus Plutonium Disposition Program ACHVITIES .........cceiiiiiiiiiirec e 1-3
Savannah River Site Location and OPerations ArBaS ..........cceceieeeeieerieiuesesesesesieeseeseessessessessesseses 1-4
Los Alamos National Laboratory Location and Technical Areas........c.cccoceveveviesivnieeieiesesese e, 1-5
Waste 1S0lation Pilot PIant LOCALION........cc.ciiiiiieiie ettt 1-6
Browns Ferry Nuclear PIant LOCALION .........c.cccoviiiieiicieie e ettt se e sae e 1-7
Sequoyah NUClear P1ant LOCAIION........cc.oviieiiiiie ettt sresne e eneas 1-8
Dispaosition Paths for SUrplus PIUtONIUM ........ccviiiiiicie e 1-9
Locations of Major Facilities Evaluated in this SPD Supplemental EIS............cccocooiiiiniininccne, 1-19
Pit Disassembly and Conversion BY OXidation............ccoeiiiiiiiiniieees e 2-5
NO ACHION AEINALIVE. ... .eviie ettt sttt eere e s e et e aeseestesaeaneens 2-10
IMmmobilization t0 DWPFE AREINALIVE .........cciiiiiiiiiiieieee e e 2-12
MOX FUBT AREINALIVE ...ttt sb bbbt n e e bbb s 2-13
H-Canyon/HB-Line t0 DWPF AIEINALIVE .......ccceciiiiiciece et 2-14
WWIPP AREINGLIVE ..ottt bbbttt bbbt bt bt e st et e b et b ebe s 2-16
Savannah River Site ManagemeNt ATBAS.........couiiriiiireiiireeei sttt 3-5
Annual Wind Rose Plots for 2009, Central Climatology, All LeVels ..........cccccvovvivieieneicieceene 3-19
Annual Wind Rose Plots for 1998-2002, Vogtle Electric Generating Plant,
10- ANA BO-MELEE LEVEIS .. .iiiiitieiieiieieie ettt sttt sttt ne s et e steseentesneereenes 3-20
Unemployment Rates for the Savannah River Site Region of Influence, Georgia, and
South Carolina from 2000 through 2011 .......cvvoiiiie i 3-37
Major Employment Sector Distribution for the Savannah River Site Region of Influence,
Georgia, and South Carolina in 2009.........ccveiiiiiiie e e 3-38
Savannah River Site Transportation INfrastrUCtUrE ...........ccvevi i 3-41
Meaningfully Greater Minority and Low-Income Populations Surrounding the
SAVANNAN RIVET SITE.....uiiiiiieie ettt st besteeteereeneeseeneesaeseeenenreans 3-54
Cumulative Minority Populations as a Function of Distance from Savannah River Site .................. 3-55
Cumulative Low-Income Populations as a Function of Distance from Savannah River Site............. 3-55
Los Alamos National Laboratory Sitewide Land USE .........ccccovireirineinenesenese e 3-58
Mapped Faults in the Los Alamos National Laboratory Area .........ccoceeerevenienienenieerenenese e 3-62
Major Watersheds in the Los Alamos National Laboratory REgION .........c.cceeveneriienenccienece, 3-68
Daytime and Nighttime Wind R0SeS fOr 2010.........ccccviviiiiiiieiieciece e 3-78
Unemployment Rates for the Los Alamos National Laboratory Region of Influence and
New Mexico from 2000 through 2011..........coiviiieiieie e e e 3-93
Major Employment Sector Distribution for the Los Alamos National Laboratory
Region of Influence and New MeXicO iN 2009 .........cccooviiiiiiiiiese e 3-94
Meaningfully Greater Minority Populations Surrounding Los Alamos National Laboratory ......... 3-107
Meaningfully Greater Low-Income Populations Surrounding
Los Alamos National LabOratory...........ccuveiiriiiiieeiseese s 3-108
Cumulative Minority Populations as a Function of Distance from
Los Alamos National Laboratory ..o e 3-109
Cumulative Low-Income Populations as a Function of Distance from
Los Alamos National LabOratory............ooiiiiieiiiee et 3-109
Meaningfully Greater Minority and Low-Income Populations Surrounding the
Browns Ferry NUCIEAr PIANT .........cooiiii et 3-117

XV



Draft Surplus Plutonium Disposition Supplemental Environmental Impact Statement

Figure 3-21
Figure 3-22
Figure 3-23
Figure 3-24

Figure 3-25

Chapter 4
Figure 4-1

Cumulative Minority Populations as a Function of Distance from the

Browns Ferry NUCIEAr PIANT .........ccooiiiiiiiisise ettt sne e aneaneas 3-118
Cumulative Low-Income Populations as a Function of Distance from the

Browns Ferry NUCIEAr PIANT ........c.oouiiiiiiiiiiieeis e 3-118
Meaningfully Greater Minority and Low-Income Populations Surrounding the

SequUOYAN NUCIEAI PIANT. ..ot n 3-125
Cumulative Minority Populations as a Function of Distance from the

SequOYAN NUCIEAI PIANT. ..ot e s 3-126
Cumulative Low-Income Populations as a Function of Distance from the

SequOYah NUCIEAr PIANT..........cccoiiiiiiciece ettt sre b neeneens 3-126

Relationship of Surplus Plutonium Disposition Alternatives and Options, and the
Presentation of Impacts, in this Surplus Plutonium Disposition Supplemental
Environmental IMpact StAtEMENT...........coci i sre s reene e 4-2

Xvi



Table of Contents

Chapter 2
Table 2-1
Table 2-2
Table 2-3
Table 24
Table 2-5
Table 2-6

Chapter 3
Table 3-1
Table 3-2
Table 3-3
Table 3-4
Table 3-5

Table 3-6
Table 3—-7

Table 3-8

Table 3-9
Table 3-10

Table 3-11
Table 3-12
Table 3-13
Table 3-14
Table 3-15
Table 3-16
Table 3-17
Table 3-18
Table 3-19
Table 3-20
Table 3-21
Table 3-22
Table 3-23
Table 3-24
Table 3-25

Table 3-26

L1ST OF TABLES
Pit Disassembly and Conversion and Plutonium Disposition Pathways.............cccveriiieinienennennn, 2-3
Relationship Between Plutonium Disposition Alternatives and Options.........ccccccovevvevereveneseenenean, 2-4
Summary of Environmental Consequences of Alternatives for Surplus Plutonium Disposition....... 2-27
Total Cumulative Waste Generation at the Savannah River Site (cubic Meters)........ccccceeevvvrivrnnnns 2-41
Total Cumulative Waste Generation at LANL (CUDIC MELEIS) ......ccveveiveriererisiseseeieesie e sie e sieaneas 2-42
Cumulative Transuranic Waste Generation at Savannah River Site and
Los Alamos National Laboratory (CUDIC MELEIS).......ccivcverieiiiereseseciese st ere s 2-43
General Regions of Influence for RESOUICE AFBAS.........ceiviiriiiirieieiisieeee sttt 3-2
Summary of E-, F-, H-, K-, and S-Area OUtfallS ..o 3-13
Fiscal Year 2010 Water Consumption (thousand gallons) ..........c.cocevieniininninenceec e, 3-15
Fiscal Year 2010 Domestic Water Consumption by Area (thousand gallons)............cccceeevrenecnen. 3-16
South Carolina Region 2004 Surface-Water and Groundwater Withdrawal Summary
(million gallons Per MONTNY .......ccuieiii e ae e et e eneeenee e 3-16
Savannah River Site Areas 2009 Groundwater Contamination SUMMary..........ccccoeveviveveeriecvesnenns 3-18
Comparison of Ambient Air Concentrations from Existing Savannah River Site Sources
with Applicable Standards 0r GUIAEIINES.........ccveiieieiicie e 3-22
Ambient Air Quality Standards and Monitored Levels in the Vicinity of the
SAVANNAN RIVET SITE...cuiiiiiiiiie ettt sttt be e e et e eene e beseeseenre e 3-23
Cover/Use Types and Approximate Area on the Savannah River Site..........ccocoevieverenenieniccennen, 3-24
Federal or South Carolina Endangered or Threatened Plants and Animals Known
to Occur on the SaVanNah RIVEE SITE .......c.oviiiii i s 3-26
Radiation Exposure of Individuals in the Savannah River Site Vicinity Unrelated to
Savannah RIVEr Site OPEratiONS .........ccciieiieiiiie e e e sre e e e te e e e eneennee e 3-27
Annual Radiation Doses to the Public from Savannah River Site Operations for 2006—2010
(L0 =] 1 E=To Y=o (01T ) USSR 3-28
Radiation Doses to Savannah River Site Workers from Operations During 2006—-2010
(total effective dOSE EQUIVAIENT).........ccuiiiiiie et e e 3-29
Cancer Incidence Rates for the United States, South Carolina, Georgia, and Counties
Adjacent to the Savannah River Site, 2004—2008...........cccereririerieiieieere e ereenes 3-32
Distribution of Employees by Place of Residence in the Savannah River Site Region of
INFIUENCE 1N 2000 ... ittt st ere e e e e teseestesreeseeseeneeaeseesresneanens 3-36
Per Capita Income of the Savannah River Site Region of Influence, Georgia, and
South Carolina in 2000 and 2009.........cueiieieriieeiee ettt aesresneeneens 3-37
Total Population of the Savannah River Site Region of Influence, Georgia, and
South Caroling in 2000 a0 2010.......c.cciiiiiiieitereeie ettt bbbt b b r e 3-38
Total Housing Units in the Savannah River Site Region of Influence, Georgia, and
South Caroling in 2000 aNd 2010........ccuiiiiiieitereeieee et b e b e 3-39
Savannah River Site Sitewide INFraStrUCTUIE .........ooiiiiiiie e 3-40
CUITENT USE OF RESOUICES ...ttt bbbt et bbbttt sb et besbe e 3-43
Solid Waste Generation Rates at the Savannah River Site (Cubic Meters) ........c.ccooveeveneneiesennnn 3-45
Waste Treatment Capabilities at the Savannah RIVEr Site ... 3-46
Waste Storage Capabilities at the Savannah RIVEr SIte ..........ccccvviviviieeiere e 3-47
Waste Disposal Capabilities at the Savannah RIVEr Site ...........cccocriiiniiinneieree s 3-48
Projected Populations in the Potentially Affected Area Surrounding the
Savannah RIVEr Site iN 2020.........cciviieieriereiese et ee e e e st sresre s e eneeeeseesaesnesneeneens 3-53
Los Alamos National Laboratory NPDES Permitted Outfalls for 2009 ...........cccooviiiiinneicine 3-71

Xvii



Draft Surplus Plutonium Disposition Supplemental Environmental Impact Statement

Table 3-27
Table 3-28
Table 3-29
Table 3-30
Table 3-31
Table 3-32

Table 3-33
Table 3-34

Table 3-35
Table 3-36
Table 3-37
Table 3-38
Table 3-39
Table 3-40
Table 3-41
Table 3-42
Table 3-43
Table 3-44
Table 3-45
Table 3-46
Table 3-47
Table 3-48
Table 3-49
Table 3-50
Table 3-51
Table 3-52
Chapter 4
Table 4-1

Table 4-2

Table 4-3

Table 44

Table 4-5

Table 46

Table 4-7

Table 4-8

State of New Mexico Integrated Clean Water Act §303(d)/8305(b) List of Integrated Report

Category 5/5C Impaired Waters Within the Region of Influence of LANL .......cccccevvveiivieininenenn, 3-72
Summary of LANL 2010 Surface Water MONItONING ......cccvvieieeeeienriesesesesesresesseeseeseese e ssesneans 3-73
Summary of LANL 2010 Groundwater MONIOIING ........covcereiiiriiieinreisie st 3-76
Air Pollutant Emissions at Los Alamos National Laboratory .............ccoeeverennenensienensieseeenen, 3-79
Comparison of Ambient Air Concentrations from Los Alamos National Laboratory Sources

with Most Stringent Applicable Ambient Air Quality Standards ...........ccccoveiieneniiiencieee, 3-80
Ambient Air Quality Standards and Monitored Levels in the Vicinity of

Los Alamos National Laoratory ..o 3-81
Threatened and Endangered and Other Sensitive Species of Los Alamos National Laboratory ....... 3-84
Radiation Exposure of Individuals in the Los Alamos National Laboratory Site Vicinity

Unrelated to Los Alamos National Laboratory Site Operations ...........cccccevvevvrieeieieeneseseseseseeenns 3-85
Annual Radiation Doses to the Public from Los Alamos National Laboratory Site Operations

in 2006-2010 (effective dOSE EQUIVAIENT) .......cc.eciiiiicecce e 3-86
Radiation Doses to Los Alamos National Laboratory Workers from Operations from

2006 through 2010 (total effective dose equIVAIENT)..........ccoreiiiiiiiine e 3-87
Cancer Incidence Rates for the United States, New Mexico, and Los Alamos Region,

2004 through 2008........ceeeiteieeiiete ettt b et b e bbbt b bbbt eb bt eb e nr e b nr et ene e 3-89
Per Capita Income of the LANL Region of Influence and New Mexico in 2000 and 2009 .............. 3-94
Total Population of the LANL Region of Influence and New Mexico in 2000 and 2010.................. 3-95
Total Housing Units in the LANL Region of Influence and New Mexico in 2000 and 2010 ........... 3-95
Existing Annual Average Daily Traffic and Levels of Service of Roadways in the Vicinity

of Los Alamos National LabOratory ..........ccvecveieiiieiie i ce et s sae e enne e 3-96
Los Alamos National Laboratory Sitewide Infrastructure Characteristics ..........ccccocevvvvevieeiivesnennn. 3-96
Solid Waste Generation Rates at Los Alamos National Laboratory ...........cccccevevivvveiie e seeseene. 3-100
Waste Treatment, Storage, and Disposal Capabilities at Los Alamos National Laboratory............ 3-102
Projected Populations in the Potentially Affected Area Surrounding

Los Alamos National Laboratory in 2020............couiriiiiriiiineeinieeesieeee s 3-106
Radiation Exposure of Individuals in the Browns Ferry Nuclear Plant or

Sequoyah Nuclear Plant Site Vicinities Unrelated to the Plant Operations ............ccccovvvevevivsnnnne. 3-111
Cancer Incidence Rates for the United States, Alabama, Tennessee, and Counties

in the Vicinity of the Browns Ferry Nuclear Plant Site, 2004—2008 ...........ccccvevvrriererereriesneeenenn. 3-113
Solid Waste Generation at the Browns Ferry Nuclear Plant.............ccccocvvveviciieiecie e, 3-114
Projected Populations in the Potentially Affected Area in 2020..........cccooceevveveeiiciie e 3-116
Cancer Incidence Rates for the United States, Tennessee, Georgia, and Counties

in the Vicinity of the Sequoyah Nuclear Plant Site, 2004—2008............cccccoviieiiievieeieece e 3-121
Solid Waste Generation at the Sequoyah Nuclear Plant ............cccocov oo 3-122
Projected Populations in the Potentially Affected Area in 2020..........ccccoceeveeveciie i 3-123
Summary of Air Pollutant Concentrations at the Site Boundary from

Savannah River Site Operations by AIEIMALIVE ... 4-7
Criteria Pollutant Emissions from Shipping Waste, Construction Materials, and Materials

Other than Unirradiated Mixed Oxide Fuel (MEtric tONS)........ccccveveeieeie i 4-8
Potential Radiological Impacts on Involved Workers from Operations by Alternative..................... 4-16
Potential Radiological Impacts on the Public from Operations by Alternative ............ccccocevvnvnene. 4-18
Workforce Dose for Individual Facility Construction and Modification Activities ...........cccoceveenene 4-22
Population Impacts from Selected Accidents by Alternative (number of latent cancer

fatalities if the aCCIENt WETE 10 OCCUN) ....c.iiviiiiriiieicreet e 4-30
Maximally Exposed Individual Impacts from Selected Accidents by Alternative

(risk of a latent cancer fatality if the accident Were t0 OCCUI) ........cooviiereiiieneiseec e 4-31
Noninvolved Worker Impacts from Selected Accidents by Alternative (risk of a latent cancer

fatality if the aCCIdeNt WETIE 10 OCCUI) ....oviiiiiiiiriiet et 4-32

xviii



Table of Contents

Table 4-9

Table 4-10
Table 4-11
Table 4-12
Table 4-13
Table 4-14
Table 4-15
Table 4-16
Table 4-17
Table 4-18
Table 4-19
Table 4-20
Table 4-21
Table 4-22
Table 4-23
Table 4-24
Table 4-25

Table 4-26

Table 4-27

Table 4-28

Table 4-29

Table 4-30

Table 4-31

Table 4-32

Table 4-33
Table 4-34
Table 4-35
Table 4-36
Table 4-37
Table 4-38

Table 4-39
Table 4-40

Table 4-41
Table 4-42
Table 4-43
Table 4-44
Table 4-45

Ratio of Doses for Reactor Accidents Involving a Partial Mixed Oxide Fuel Core
Compared to a Full Low-Enriched Uranium Fuel Core

(partial mixed oxide fuel core dose/full low-enriched uranium fuel core dose) .......cccccevvvvrvrvannnne. 4-37
Summary of Socioeconomic Impacts Related to Facility COnStruction.............ccccoevvviveiinciennnn, 4-38
Summary of Socioeconomic Impacts Related to Facility Operations.............ccocevveiiineieincinnnnns 4-39
Summary of Waste Management Capacities at the Savannah River Site ..........c.ccocoovneiiincinenn, 4-53
Summary of Waste Management Capacities at Los Alamos National Laboratory............c.ccccecveenes 4-53
Peak Annual Construction Waste Generation at the Savannah River Site..........cccccooeviniicnincinne. 4-55
Peak Annual Construction Waste Generation at Los Alamos National Laboratory ............c.cc.ce..... 4-56
Total Construction Waste Generation at the Savannah RIVEr Site.........ccccocvvrviirinniniieiscees 4-56
Total Construction Waste Generation at Los Alamos National Laboratory ............ccccceeeevceviviininannn, 4-57
Peak Annual Operations Waste Generation at the Savannah RiVer Site..........ccccooevvvevenennsnenne, 4-58
Peak Annual Operations Waste Generation at Los Alamos National Laboratory ............c.cccceeveneane. 4-59
Total Operations Waste Generation at the Savannah RIVEr Site..........ccccvievviiiiivsiieieie e 4-60
Total Operations Waste Generation at Los Alamos National Laboratory ............ccccceveverieiieinnnenn, 4-61
Risks of Transporting Radioactive Materials and Waste Under Each Alternative .............cc.ccceuennee. 4-71
Risks of Transporting Unirradiated Mixed Oxide Fuel Under Each Alternative............c.ccccocereuennen. 4-72
Estimated Impacts from Hazardous Waste and Construction Material Transport ............ccccocevveennen. 4-73
Comparison of Annual Doses to an Average Individual of the Total Minority, Hispanic,

Black or African-American, and Low-Income Populations Near the Savannah River Site

in 2020 under the No Action Alternative (Millirem) ..o 4-79
Comparison of Annual Doses to an Average Individual of the Total Minority, Hispanic,

American Indian, and Low-Income Populations Near Los Alamos National Laboratory

in 2020 under the No Action Alternative (Millirem) .......cccoooe i 4-80
Comparison of Annual Doses to an Average Individual of the Total Minority, Hispanic,

Black or African-American, and Low-Income Populations Near the Savannah River Site

in 2020 under the Immobilization to DWPF Alternative (Millirem)........ccocoveivininiinenenenece, 4-80
Comparison of Annual Doses to an Average Individual of the Total Minority, Hispanic,

American Indian, and Low-Income Populations Near Los Alamos National Laboratory

in 2020 under the Immobilization to DWPF Alternative (Millirem)........ccocoveivininiinenenenece, 4-81
Comparison of Annual Doses to an Average Individual of the Total Minority, Hispanic,

Black or African-American, and Low-Income Populations Near the Savannah River Site

in 2020 under the MOX Fuel Alternative (Millirem) ........cccoveiiiiiiiecceee e 4-82
Comparison of Annual Doses to an Average Individual of the Total Minority, Hispanic,

Black or African-American, and Low-Income Populations Near the Savannah River Site

in 2020 under the H-Canyon/HB-Line to DWPF Alternative (millirem) ........c.ccccoovveiviie e i, 4-83
Comparison of Annual Doses to an Average Individual of the Total Minority, Hispanic,

Black or African-American, and Low-Income Populations Near the Savannah River Site

in 2020 under the WIPP Alternative (Millirem)..........coooiiiiiiiieee e 4-84
Land Disturbed Under the SPD Supplemental EIS Alternatives for Each Pit Disassembly

ANA CONVETISION OPLION ...ttt bbbttt b et b e 4-85
Comparison of Geologic and Soil Materials Used During CONStrUCLION .........ccccceveiieneiiiineninienns 4-90
Comparison of Peak Annual Infrastructure Requirements During Construction..............ccoceeeuennee. 4-102
Comparison of Peak Annual Infrastructure Requirements During Operations.............cccocevvevvenne. 4-103
Cumulative Land Use Impacts at the Savannah RIVEr Site..........cccovviiiiciiciiecece e 4-115
Cumulative Air Quality Impacts of Criteria Pollutants at the Savannah River Site .............c.......... 4-117
Annual Cumulative Population Health Effects of Exposure to Radioactive Contaminants

at the SAVANNah RIVEE SIEE .......ooiiiiiieiiee e bbb b e 4-118
Annual Cumulative Health Effects on Savannah River Site WOrKers ..........ccoccooveiiiiiinennicnnenns 4-119
Annual Cumulative Population Health Effects of Exposure to Radioactive Contaminants

at Los Alamos National Laboratory ... 4-120
Annual Cumulative Health Effects on Los Alamos National Laboratory WOorkers...........cc.ccceeuee. 4-121
Cumulative Employment Changes at the Savannah RIVEr Site ..., 4-122
Annual Cumulative Infrastructure Impacts at the Savannah River Site...........ccccovvvvereiiicneinenn. 4-123
Annual Cumulative Infrastructure Impacts at Los Alamos National Laboratory ............c.ccoceevene. 4-124
Total Cumulative Waste Generation at the Savannah River Site (cubic meters)..........ccccoccvevreneee. 4-125

XiX



Draft Surplus Plutonium Disposition Supplemental Environmental Impact Statement

Table 4-46
Table 4-47

Table 4-48
Table 4-49
Table 4-50
Table 4-51
Table 4-52
Table 4-53

Table 4-54

Chapter 5
Table 5-1

Total Cumulative Waste Generation at Los Alamos National Laboratory (cubic meters) .............. 4-126
Total Cumulative Transuranic Waste Generation at the Savannah River Site and

Los Alamos National Laboratory (CUbDIC MELEIS) ........ccceceieiiieiieieiese st 4-127
Transportation-Related Radiological Collective Doses and Risks Not Related to this

Environmental Impact Statement ANAIYSIS. ..o 4-129
Cumulative Transportation Impacts for this SPD Supplemental EIS............ccccoiiiiiiniiiencee, 4-131
Annual Carbon Dioxide Emissions by Alternative from Operation of Plutonium Facilities ........... 4-133
Irreversible and Irretrievable Commitments of Construction Resources at the

SAVANNAN RIVET STttt bbbt s et e st sbesbeseesbeens 4-136
Irreversible and Irretrievable Commitments of Operations Resources at the

SAVANNAN RIVET ST .....viiiiiitiiiei ettt ettt sttt bbbt be e re st 4-137
Irreversible and Irretrievable Commitments of Operational Resources at

Los Alamos National Laboratory..........cccecvieieeieiieie s st et e e sae st sre e 4-139
Potential Mitigation MEASUIES .........ccueiieieiiriesecee e se e ste e e et e e e e ae e ste s e e e e e e s e beseesresneanens 4-142
Environmental Laws, Regulations, Executive Orders, and DOE Orders.........ccccceovevveverenenesesnnnenn, 5-2

XX



ACRONYMS, ABBREVIATIONS, AND CONVERSION
CHARTS







ACRONYMS, ABBREVIATIONS, AND CONVERSION CHARTS

AADT
ACS
ALARA
ARIES
ATSDR
BFN
BJWSA
BLM
BLS
BMP
CCC
CEQ
CERCLA
CFR
CMR
CMRR
CMRR-NF
CSWTF
DARHT
dBA
DBA
D&D
DD&D
DHS
DMO
DNFSB
DOE
DOT
DSA
DWPF
EA
EIS
EPA
FEMA
FFTF
FR

FY
GTCC
GWSB
Hanford
HEPA

annual average daily traffic

American Community Survey

as low as reasonably achievable

Advanced Recovery and Integrated Extraction System
Agency for Toxic Substances and Disease Registry
Browns Ferry Nuclear Plant
Beaufort-Jasper Water and Sewer Authority

U.S. Bureau of Land Management

U.S. Bureau of Labor Statistics

best management practice

criticality control container

Council on Environmental Quality

Comprehensive Environmental Response, Compensation, and Liability Act
Code of Federal Regulations

chemistry and metallurgy research

Chemistry and Metallurgy Research Building Replacement
Chemistry and Metallurgy Research Building Replacement Nuclear Facility
Central Sanitary Wastewater Treatment Facility
Dual-Axis Radiographic Hydrodynamic Test
decibels A-weighted

design-basis accident

decontamination and decommissioning
decontamination, decommissioning, and demolition
U.S. Department of Homeland Security

direct metal oxidation

Defense Nuclear Facilities Safety Board

U.S. Department of Energy

U.S. Department of Transportation

Documented Safety Analysis

Defense Waste Processing Facility

environmental assessment

environmental impact statement

U.S. Environmental Protection Agency

Federal Emergency Management Agency

Fast Flux Test Facility

Federal Register

fiscal year

Greater-Than-Class C

Glass Waste Storage Building

Hanford Site

high-efficiency particulate air
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HEU
HLW
HUFP
IPCC
ISLOCA
ISO
KIS
LANL
LANS
LANSCE
LCF
LEED
LEU
LLW
LOCA
LOS
MDA
MEI
MFFF
MLLW
MOX
MSA
NAAQS
NEPA
NMED
NMSA
NMWQCC
NNSA
NNSS
NOI
NPDES
NRC
NRHP
ODS
Pantex
PCB
PDC
PDCF
PEIS
PF-4
PGA
PM,
PMDA
POC

highly enriched uranium

high-level radioactive waste

Hanford Unirradiated Fuel Package
Intergovernmental Panel on Climate Change
interfacing systems loss-of-coolant accident
International Organization for Standardization
K-Area Interim Surveillance capability

Los Alamos National Laboratory

Los Alamos National Security

Los Alamos Neutron Science Center

latent cancer fatality

Leadership in Energy and Environmental Design
low-enriched uranium

low-level radioactive waste

loss-of-coolant accident

level of service

material disposal areas
maximally exposed individua

Mixed Oxide Fuel Fabrication Facility

mixed low-level radioactive waste

mixed oxide

Material Storage Area

National Ambient Air Quality Standards
National Environmental Policy Act

New Mexico Environment Department

New Mexico Statutes Annotated

New Mexico Water Quality Control Commission
National Nuclear Security Administration
Nevada National Security Site

Notice of Intent

National Pollutant Discharge Elimination System
U.S. Nuclear Regulatory Commission
National Register of Historic Places
ozone-depleting substances

Pantex Plant

polychlorinated biphenyl

Pit Disassembly and Conversion Project

Pit Disassembly and Conversion Facility
programmatic environmental impact statement
Plutonium Facility

peak (horizontal) ground acceleration

particulate matter less than or equal to n microns in aerodynamic diameter
Plutonium Management and Disposition Agreement

pipe overpack container
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ppm
PSD
RCRA
RLUOB
RLWTF
ROD
RO
S&P
SCDHEC
SEIS
SERF
SHPO
SPD
SON
SRARP
SRS
STA
SWPPP
SWEIS
SWWS
TA
TRU
TRUPACT-II
TVA
U.S.C.
USGS
VRM
WIPP
WSB
Y-12
ZPPR
°C

°F

parts per million

prevention of significant deterioration
Resource Conservation and Recovery Act
Radiological Laboratory/Utility/Office Building
Radioactive Ligquid Waste Treatment Facility
Record of Decision

region of influence

Stabilization and Packaging Capability

South Carolina Department of Health and Environmental Control
Supplemental Environmental Impact Statement
Sanitary Effluent Reclamation Facility

State Historic Preservation Office

surplus plutonium disposition

Sequoyah Nuclear Plant

Savannah River Archaeological Research Program
Savannah River Site

Secure Transportation Asset

Storm Water Pollution Prevention Plan
site-wide environmental impact statement
Sanitary Wastewater Systems

technical area

transuranic waste

Transuranic Package Transporter Model 2
Tennessee Valley Authority

United States Code

U.S. Geological Survey

Visual Resource Management

Waste Isolation Pilot Plant

Waste Solidification Building

Y-12 National Security Complex

Zero Power Physics Reactor

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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