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ABSTRACT: The U.S. Department of Energy (DOE) proposes, via a contract awarded at the direction of
Congress (Public Law 107-206), to design, construct, and operate two conversion facilities for converting
depleted uranium hexafluoride (commonly referred to as DUFg): one at Portsmouth, Ohio, and one at
Paducah, Kentucky. DOE intends to use the proposed facilities to convert itsinventory of DUFg to a more
stable chemical form suitable for beneficial use or disposal. This site-specific EIS considers the
construction, operation, maintenance, and decontamination and decommissioning (D& D) of the proposed
DUFg conversion facility at three locations within the Paducah site; transportation of depleted uranium
conversion products and waste materials to a disposal facility; transportation and sale of the hydrogen
fluoride (HF) produced as a conversion co-product; and neutralization of HF to calcium fluoride (CaF»)
and its sale or disposd in the event that the HF product is not sold. This EIS also considers a no action
aternative that assumes continued storage of DUFg at the Paducah site. A separate EIS has been prepared
for the proposed facility at Portsmouth (DOE/EIS-0360). DOE's preferred alternative is to construct and
operate the conversion facility at Location A within the Paducah site. DOE plans to decide where to
dispose of depleted U30g conversion product after additional appropriate NEPA review.

*  Vertica linesin the right margin of this cover sheet and in the remainder of this EIS document indicate changes
that have been added after the public comment period.



Contents Paducah DUFg Conversion Final EIS

CONTENTS

COVER SHEET ...ttt sttt teste b se et e eeestesaeetesneeneeneeneenes iii
NOTATION ..ttt bbbt b bt e st et e e et e sbe st e s be e bt eb e e st e e et e eenas XXV
ENGLISH/METRIC AND METRIC/ENGLISH EQUIVALENTS.......cccoiiiveveeereeeeeeens XXX
SUMMOARY ettt sttt ettt e st et e s te s ae e st eseese et e testeabeseeaseeseeneeneesenseneenteereanas S1
A3 R 1 01 1§ o1 o o OO PR R S1
S.1.1 Background INfOrMation.........cceceeeereeienieie e S1
S1.11 Creation of USEC.......cccooiiiiiiieeee e S5
S.1.1.2 Growing Concern over the DUFg Inventory ..........ccccecvevennne. S6
S.1.1.3 Programmatic NEPA Review and Congressiona Interest........ S7

S.1.1.4 DOE Request for Contractor Proposals and Site-Specific
NEPA REVIBW .....couiiiiiiiisie et S8
S.1.1.5 Public Law 107-206 Passed by Congress..........ccccevveeenerennee. S9
S.1.1.6 CharacteristicCS Of DUFg ....cccccccvieiiecieecie e S10
S.1.2 PUrpoSe anNd NEEU ........ocoiiiieeee e S11
S. 1.3 PropoSed ACHON.....cceeieeieeie sttt S11
S LA SCOPE....c ettt ettt ettt et e e et e ae e n e e nae e ene e ae e e reennes S12
S.1.5 Public Review of the Draft EIS.........ccoiiiininineeee e S12
S.1.6 Relationship to Other NEPA REVIEWS........cccooiiieeiieiereee e S13
S.1.7 Organization of This Environmental Impact Statement .............cccceeueeee. S13
S22 AIEINALIVES. ..ottt bbbt e e e b S14
S2.1 NOACHON AIEINALIVE. ..o S14
S.2.2 Proposed ACtion AITEINELIVES.........ccoerieiiererieseese e S 16
S.2.2.1 Alternative Location A (Preferred Alternative) ..........cccceeeee.... S17
S.2.2.2 Alternative LOCatioN B .........cooveiiieiiieeeeree e S17
S.2.2.3 Alternative LOCation C.........cooeeieieiieeie e S17
S.2.2.4 Conversion Process DeSCription.........cccveeeeveerieereeseesieeseeseeens S17
S.2.25 Option of Shipping ETTP Cylindersto Paducah....................... S19
S.2.2.6 Option of Expanding Conversion Facility Operations.............. S23
S.2.3 Alternatives Considered but Not Analyzed in Detail ............ccccceevvenennen. S-25
S.2.3.1 Useof Commercial Conversion Capacity .........ccccceveererenruenne S25
S.2.3.2 SitesOther Than Paducah ............ccccooiieiiniinienececeee e S25
S.2.3.3 Alternative Conversion PrOCESSES.........ccverererereenienieseesieneens S25
S.2.3.4 Long-Term Storage and Disposal Alternatives...........ccccceeuee.e. S25
S.2.3.5 Other Transportation MOAES ..........ccoeeerierirrieeeesee e S26
S.2.3.6 One Conversion Plant for TWO SItES........ccoocvvevineneneneecenen, S-26
S.3  Affected ENVIFONMENT .......ooiiiiiieeeeee e s S26

S.4 Environmental Impact Assessment Approach, Assumptions,

= 010 AV = (7ol (o] oo V20 S27



Contents Paducah DUFg Conversion Final EIS
CONTENTS (Cont.)
S.5 Consequences and Comparison of AENELIVES...........coocveieiiierenenreeeeeeee S-30
S5.1 Human Hedth and Safety — Construction and Normal
FaCility OPEratiONS..........ccoeieerieiieieeseeee e este e seesae e e e eee e enseesaenrens S-30
S5.2 Human Health and Safety — Facility Accidents........ccccoeeveeieneenenen. S31
S5.2.1 Physical HaZards........cccooveieiieseeeseeeee e S31
S.5.2.2 Facility Accidents Involving Radiation
or Chemical REIEASES.........ccceieeeeeeee e S31
S5.3 Human Health and Safety — Transportation............cceceeveeeeneenesennnens S35
S5.4  Air Quality and NOISE ......cceeviericie e S-38
S55  Waer and SOIl .....coiueeiieieieeee e S39
S5.6  SOCIOBCONOIMICS......ueiiveeeieueesteeseesseesteesseeneesseesseeseesseessesessseessesnsesseessesnees S40
ST T A = oo o | SPRRS S41
S5.8 Waste Management ........cooeo e S41
S5.9 Resource REQUITEMENES.......cccoiiiiieieeie e sie e S43
S5.10 LANUUSE ..ottt S43
S5.11 Cultural RESDUICES ......cccuiieieieeiesieeie et sre e snee e S43
S5.12 ENVIronmental JUSLICE........cooereerieerieeiesiee et ee s S43
S.5.13 Option of Shipping ETTP Cylindersto Paducah............ccccceevvcveviveienen. S43
S.5.14 Impacts Associated with Conversion Product Sale and Use................... S44
S5.15 Impactsfrom D&D ACHVITIES.......coiieiireereee e S45
S5.16 Cumulative IMPACES........cccveiieieerieeiieeeese e ste e e eee e sre e e sraeneas S-45
ST A |V Tt To 7= (o o TS S47
S.5.18 Unavoidable AQVErse IMPactS ........cceoeeeeierieneeseeee e S49
S.5.19 Irreversible and Irretrievable Commitment of Resources.............ccoeeee S49
S.5.20 Relationship between Short-Term Use of the Environment
and Long-Term ProdUCHIVITY ........cccerieeeieeeneee e S49
S.5.21 Pollution Prevention and Waste Minimization ...........ccccocevenvrencnennns S50
S.5.22 Potential Impacts Associated with the Option of
Expanding Conversion Facility Operations...........cccoceevveeereeseseesennen S50
S.6  Environmental and Occupational Safety and Health Permits
and ComplianCe REQUITEMENTS..........cciieererieeeenie e e S51
S.7  Preferred AITEINALIVE .......c.ooeiieeeeeeee e nee s S51
R 1 (0 1 T T 1 1 S 1-1
1.1 Background INfOrMEaLioN........cecuiiieriiiie et 1-2
111 Creation Of USEC......oooiiieeeesiee et 1-3
1.1.2 Growing Concern over the DUFg INVENtOrY ........ccooceeieeienienieeeeceeee 1-4
1.1.3 Programmatic NEPA Review and Congressional Interest...................... 1-6
1.1.4 DOE Request for Contractor Proposals and Site-Specific
NEPA REVIEW ..ottt e sre s ens 1-7
1.1.5 Public Law 107-206 Passed by CONQreSS ........cceveveereerieseesieereeseeneenns 1-8

Vi



Contents Paducah DUFg Conversion Final EIS
CONTENTS (Cont.)
1.2 CharacteristiCS Of DUFG.......cciiiiiciie ittt 1-9
121 CyliNder INVENTOIY .....ocueeieeieeiesieeie et s 1-10
1.2.2 Cylinder Condition and Potential Contamination.............cccceceveceerveenene. 1-12
1.3 PUrPOSE and NEEA ..ot 1-13
1.4 PropoSEd ACHON.....cceiiiie ettt et sae et e saeesreenee e 1-13
15 DOE DUFg Management Program..........cccoeeererinieeiniee s s 1-14
TS oo oL USROS 1-15
1.6.1 Public Scoping Process for This Environmental Impact Statement........ 1-15
1.6.2 Scope of This Environmental Impact Statement............ccccceevveieereenene. 1-17
1.6.21 AIEIMNEHVES.......ooieeeeeieeee et 1-18
1.6.2.2 Depleted Uranium Conversion Technologies and Products..... 1-18
1.6.2.3 Transportation MOAES..........cccueeeieeieiieese e 1-19
1.6.2.4 Conversion Product DiSpoSItion.........ccceveererierneenesieeseeseenen 1-19
1.6.2.5 Human Health and Environmental ISSUES ..........ccccceveeienienens 1-21
1.6.3 Public Review of the Draft EIS..........ccooiiririiniieeeee e, 1-21
1.7 Relationship to Other NEPA REVIEWS........ccooiiieiiiieeeeseee e e 1-24
1.8 Other Documents and Studies Related to DUFg

Management and Conversion ACHIVITIES........ccceieereeieseece e 1-27
1.9 Organization of This Environmental Impact Statement ............ccooceevevieeierienens 1-30
2 DESCRIPTION AND COMPARISON OF ALTERNATIVES......ccooiiiiiveneeenee 2-1
2.1 NOACHON AIEINELIVE.......coiuieieeie ettt e e eesneenneas 2-1
2.2 PropOSEA ACHION......ccueeieceeie ettt e e e te e sreenneeneesneenneas 2-4
221 ACHON AIREINALIVES ... 2-5
2.2.1.1 Alternative Location A (Preferred Alternative)..........cccceeuee.e. 2-6
2.2.1.2 Alternative LOCalioN Bi..........cccoviiiienininieeesiesie e 2-6
2.2.1.3 Alternative LOCation C........ccoooeieiieeiieeeneeie e 2-6
2.2.2  Conversion Process DeSCIIPiON........cccvieeierieseeseeee e 2-8
2.2.2.1 Cylinder Transfer SyStem .......cccevveveseene e 2-12
2.2.2.2 NV aporization SYSIEM.......ccoceeieriineeie e 2-12
2.2.2.3 CONVErSION SYSEM ..o s 2-13
2.2.2.4 Depleted Uranium Conversion Product Handling System....... 2-13
2.2.2.5 HF RECOVEY SYSIEIM .....cooiiiiiiieiee e 2-14
2.2.2.6 Emptied Cylinder ProCesSSINgG.......ccceevvreenieeiieneeneeeesee e 2-14

2.2.2.7 Management of Potential Transuranic and PCB
(@001 7= 011107 (0] O URTRR 2-15
2.2.3  Conversion Product DiSPOSITION .......cccueeeererrienieseesieeee e 2-16
2.2.4  Option of Shipping ETTP Cylindersto Paducah.............ccccccevveieieennen. 2-18
2.25 Option of Expanding Conversion Facility Operations...........c.ccccveeenen. 2-20
2.3 Alternatives Considered but Not Analyzed in Detail ..........ccccoveeievieneniiicenns 2-23
2.3.1 Utilization of Commercia Conversion CapacCity..........cccoevrveerieerrenennnns 2-23
PR B © 1 0= 0 ] === SRS 2-23

Vii



Contents Paducah DUFg Conversion Final EIS
CONTENTS (Cont.)
2.3.3  Other Conversion TEChNOIOGIES........ccceieererieereeie e 2-24
2.34 Long-Term Storage and Disposal Alternatives.........cccoceeevveeneeiencenenns 2-24
2.3.5  Other Transportation MOUES ..........ccveveieeririeceese e 2-25
2.3.6 One Conversion Plant AIterNative...........ccoooeeeereeieninneese e 2-25
2.4 CompariSon Of AITEINELIVES..........coiiiiiieeee e 2-26
241 GENETE ..o e 2-26
2.4.2  Summary and Comparison of Potential Environmental Impacts............ 2-27
24.2.1 Human Health and Safety — Construction

and Normal Facility Operations..........ccceceeveeveeseesiesieeseeennenn 2-28
2.4.2.2 Human Health and Safety — Facility Accidents.................... 2-28
2.4.2.3 Human Health and Safety — Transportation.............ccccceuee... 2-32
2.4.24  Air Quality and NOISE........cccceeviiieeii e 2-35
2.4.25 Water and SOil .......cccceeeeieieiesese e 2-36
2.4.2.6  SOCIOECONOMICS.......eerueruerreeeiereesreesseseesseeeesseesseeeesseesseseesees 2-37
VA (N =o' o [0 |V 2-37
2428 Waste Management .........ccooouieiiiniieenee e 2-38
2.4.2.9 Resource REQUINEMENES........ccooiireeieeeeseeie e 2-39
24210 LaNA USE......oiiiiiieieeiesereee ettt 2-40
2.4.2.11 Cultural RESOUICES.......coiiieeiieeieeieseesie et see e 2-40
2.4.2.12 Environmental JUSLICE .........coceeieriiiiee e 2-40
2.4.2.13 Option of Shipping ETTP Cylindersto Paducah .................... 2-40

2.4.2.14 Impacts Associated with Conversion Product
SAle AN USE.....ooiiiece s 2-41
2.4.2.15 Impactsfrom D&D ACHIVITIES.......cccevveereee e 2-42
2.4.2.16 Cumulative IMPECES........coiiririeeeeeesee e 2-42

2.4.2.17 Potentia Impacts Associated with the Option
of Expanding Conversion Facility Operaitons........................ 2-43
2.5 Preferred AITEINALIVE ........cooi ettt ee s 2-44
3 AFFECTED ENVIRONMENT .....ooiiiiiiiieese ettt 31
TN == o 107 1) (= PSS 31
G300 I R OV 1o (= B = 0 (S 3-2
312 SIE INFraStrUCIUIE. ....coveeeeieieeee e 3-2
3.1.3 Climate, Air Quality, and NOISE........cccveviiiiiecee et 3-5
TN I 5t R O 1 1 4 (USROS 3-5
3.1.3.2  EXisting Air EMISSIONS......ccccciieeiieieeeereee e 35
3.1.3.3 AN QUAIITY ..ot 3-7
3.1.3.4 Existing Noise ENVIronment ...........ccceceeveeieseeneeiieseeseeseenns 311
314  Geology and SOl ......coeeiueeiiiiiee e 311
3.1.4.1 Topography, Structure, and SeismiCc RisK...........ccccceecvveiennee. 3-11
3142 SOIS. s 3-14
315 WaLEr RESOUICES......cueiiieiiieeieesiee sttt be et sbe e s e sae e snee e 3-15



Contents

3.2

Paducah DUFg Conversion Final EIS

CONTENTS (Cont.)

3151 SUMACEWEES ...t 3-15
3152  GrOUNOWEALEN .....occceveiee ettt ettt s 3-16
3.1.6  BiOtIC RESOUICES......coeccveeecteee ettt e e enre e s eneeas 3-17
G I G VA =o < = 4 o] o TS 3-17
I L T2 VLV [ [ TR 3-18
3.1.6.3  WEHANAS......c.eeeeeeeee et 3-19
3.1.6.4 Threatened and Endangered SpeCies........ccccovevereeiereenienenne 3-22
3.1.7 Public and Occupational Safety and Health............ccooovieiiniiicnine 3-24
3.1.7.1 Radiation ENVIroONMENt........c.ccocvveeiiiieiiiee e 3-24
3.1.7.2 Chemical ENVIFONMENT.........ccouieiieiiee e 3-26
G 70 R S TS o Tox [ 1= o] 10 [ ox TN 3-26
3.1.8.1  POPUIAiON......iiieeiee et 3-28
3.1.82 EMPIOYMENT ..c.oeiiieiiee e 3-28
3.1.8.3 Personal INCOME.......ocoocueiiiieieeee ettt 3-29
G300 I 2 o 1 1 o SR 3-30
3.1.85 Community RESOUICES ........ceouereeieeiesiee e 3-31
3.1.9  Waste ManagemMENT .........cocueeiiiiiie et 3-32
I e B VLV = S (= T (= 3-34
3.1.9.2 Solid Nonhazardous, Nonradioactive Waste...........cccceeeeunee... 3-34
3.1.9.3 Nonradioactive Hazardous and Toxic Waste............cccuueene... 3-35
3.1.9.4 Low-Leve Radioactive Waste..........cccceveeeeeeeiieeecceee e, 3-35
3.1.95 Low-Leved Radioactive Mixed Waste...........ccccveeeveeecreeennnen. 3-35
70 01 O T 1= o N UL 3-35
3. 111 CUltUral RESDUICES .......cveeeeteieccieiecteee et ete e et eatee e eaee e ebae e sbee s enreeesnneas 3-37
3.1.12 ENVIroNmMENtal JUSLICE.......c.uveeeiecreeee ettt 3-38
3.1.12.1 Minority POPUIBLIONS.........ccoveeiieeieiieieeeeseee e 3-38
3.1.12.2 Low-Income POpUlations..........ccccvieeneecieseere e 3-39
East Tennessee Technology Park ..o 3-39
A R O3V 11100 [ g = 0 ST 3-42
3.2.2  SHEINFIASIUCIUN. ... s 3-44
3.2.3 Climate, Air Quality, and NOISE........cccceeiiieiiecie e 3-44
G Tt R O 1] 1 = (R 3-44
3.2.3.2 EXISting Air EMISSIONS......ccccccevieriieie e 3-45
3.2.33 A QUalItY..cceceieee et 3-47
3.2.3.4 Existing Noise ENVIronment ..........cccveeverieneeneniensee e 3-50
3.24  Geology and SOil ......cccueieeiieieeiese e 3-52
3.2.4.1 Topography, Structure, and SeismiCc RisK...........cccceecvveivennee. 3-52
3242 SOISee e 3-52
3.25  WaEr RESOUICES.......cccuvteieeeeeeeeicitrreee e e e e essibr e e e s e e sssab b e e e e e e s e s enannbrneeeeens 3-53
3251  SUMACEWEES ...t 3-53
3.25.2  GIrOUNOWEALET .....ccoeeveiee ettt ettt s e e 3-55
3.2.6  BiOtIC RESOUICES......cccccveeiieeee et e s enre e e nneeas 3-57
I R YA <o < = £ o] o TS 3-57



Contents

Paducah DUFg Conversion Final EIS

CONTENTS (Cont.)

3.2.6.2  WIlAIITE. e e
3.2.6.3  WEHANGS.......ovvieieetiie ettt
3.2.6.4 Threatened and Endangered SPeCi€s........cccovvevevvveveseeriennnnne
3.2.7 Public and Occupational Safety and Health............ccooovienininiciine
3.2.7.1 Radiation ENVIrONMENt.........ccoveiiiiiiiee e
3.2.7.2 Chemica ENVIFONMENL........ccoeiiieieiee e
I8 S TS o Tox 1o 1< o] 10 [ oxs TN
3.2.8.1  POPUIAION......oiiieeieee et e
3.2.82 EMPIOYMENL ....ooeeeieee e
3.2.8.3 Persona INCOME.......ocoocueieiiciiiee e
ICTZAR S T S o [0 1 1 o SRR
3.2.85 COomMmuUNity RESOUICES ......ccccveereerieie et eee et
3.29  Waste ManagemMENT .........cooueeiiiiie et
3.2.9.1  WESIEWELES ...ttt e e
3.2.9.2 Solid Nonhazardous, Nonradioactive Waste..........ccccccueenee..
3.2.9.3 Nonradioactive Hazardous and Toxic Waste..........c.ccccuueen....
3.29.4 Low-Level Radioactive Waste..........cooevcveeeiiciviee e,
3.29.5 Low-Leve Radioactive Mixed Waste.........ccccccvveecveeeiveeennen.
I O I 1= o N UL
3.2.11 CUltural RESDUICES .......ueeeiiceeiee ettt
3.2.12 ENVIrONMENLAl JUSLICE ......ccuveeeceeie ettt
3.2.12.1 Minority POPUIBLIONS.........ccooeeiierieiieieeeesee e
3.2.12.2 Low-Income POPUlations ..........ccocereereninneeneeee e

4 ENVIRONMENTAL IMPACT ASSESSMENT APPROACH,
ASSUMPTIONS, AND METHODOLOGY ......cociiiiiiniieiinieseesie e

4.1
4.2
4.3

4.4

General APPrOBCN..... .o e
Major ASSumptions and Parameters.........ccooeereeieneeieseeseeee e
1Y/ =: 1T (o] oo YU
4.3.1 Overview of the Human Health Assessment...........cccoeeveieeienciennecenee.
V4G TZ R0 [ - 1 o o P
4.3.2.1 Background Radiation..........c.ccccoveierieieieeseeieseese e
4.3.2.2 Radiation Doses and Health Effects.........ccccccoooviinininiennee
G T B O 1 1= 1 0 o= SR
434 ACCIHHENTS. ....coieiiiite ettt bbb
4.3.4.1 Accident CONSEQUENCES........ccouerueeriereerieeeeseeseeseeseeseesseeneens
4.3.4.2 Accident FreqQUENCIES........cccoeeeieeiereesieeeesee e
4.3.4.3  ACCENE RISK ....oiuiiiieiieieie et
4.3.4.4 Physical Hazard ACCIHENS........ccceieeiirreereeeeseeee e
Uncertainty in Estimated IMPaCES.........ccooeeierienieeee e



Contents

Paducah DUFg Conversion Final EIS

CONTENTS (Cont.)

5 ENVIRONMENTAL IMPACTS OF ALTERNATIVES.......cooiiieeeeeeeeee

5.1 NOACHON AITEINAIIVE. ...t e e e e e e e e e e e e e e e eeneeeees

511

512

[INEFOAUCTTION ...t
51.1.1 Cylinder Maintenance ACHIVItIES........cccoverienieeneeienee e
5.1.1.2 Assumptions and Methods Used to Assess Impacts
Associated with Cylinder Breaches...........cccooveeevieieninnennnne
Impacts of No Action at the Paducah Site..........ccoocveeeveiiiiciicceeeen,
5.1.2.1 Human Health and Safety..........cccoovvveveeiecce e
5.1.2.2  TranspPOrtation .......ccccooeeieieeneee e
5.1.2.3 Air Quality and NOISE.......ccceeiiriirrierieeie e
5124 Water and SOil ......cceieiiriiniiienisereeee e
5.1.25  SOCIOBCONOMICS.....ccueeiierueirieeteeeesteesieseeseeesseseesseeseesneeseeesens
3N 2 G R =0/ ] [0 | R
5127 Waste Management ..........cooceeiiiirniieniniee e
5.1.2.8 Resource REQUIrEMENTS.........ccoeceiieieneereeee e
5.1.2.9  LaNU USE....ooiiiieeeee et
5.1.2.10 Cultural RESDUICES ......c.coueruirieeieiiesiesie sttt
5.1.2.11 Environmental JUSHICE .......ccceceererrienieneee e

5.2 Proposed ACtion AITEIMELIVES.........ccoieiiiiiereee et

521

522

Conversion Facility Construction Impacts..........ccceceveeveneeseeseseeseeenns
5.2.1.1 Human Health and Safety — Normal

ConStruction ACHVITIES. ......coeeieeeeeeeee e
5.2.1.2 Human Health and Safety — Accidents..........ccccccevvecierieennene,
52.1.3 Air Quality and NOISE........cceeiirirriereeie e
5214 Water and SOl ......cooeeiiiiiiieeeeeee e
5.2.1.5  SOCIOECONOMICS.....uiiuiiirierierieriesiesieseeseeseeseesseseessessessesseeseeneas
LI N G T =0/ ] [0 | R
5.2.1.7 Waste Management .........cooceerieriireieereeeiee e
5.2.1.8 Resource REQUIFEMENES........ccceecuereeieeieseere e
5.20.9  LaNU USE....ooiiieeeeeee e e
5.2.1.10 Cultural RESOUICES .......cceeiieeierieeieeienieeie e
5.2.1.11 Environmental JUSLICE ........covureeriiriere e
Operational IMPAECES .......oieeieieereee e e
5.2.2.1 Human Health and Safety — Normal Facility Operations......
5.2.2.2 Human Health and Safety — Facility Accidents....................
5223 Air Quality and NOISE........ccceiuirirriereeie e
5224 Water and SOl ......cooeeiiiiiiiieeeee e
5.2.25  SOCIOECONOMICS......coiuiiirieriesieriesiesieeeeseeseeseessesiessessessessesseeneas
YA B =0/ ] [0 |V R
5.2.2.7 Waste Management .........coccueeieeiereieenee e
5.2.2.8 Resource REQUIFEMENES........cccvecuereereeieseece e
5.22.9  LaNU USE. ..ot

Xi



Contents Paducah DUFg Conversion Final EIS
CONTENTS (Cont.)
5.2.2.10 Cultural RESOUICES .......ccceeiueeeeiiieieeieneeie e 5-71
5.2.2.11 Environmental JUSHICE .......ccoecuereriierieneeie e e 5-72
5.2.3  TranSpOrtation ........ccceceeeueeeeseeiieeiesieeseesseesseeseesseesteeeesseesseesesseessessessnes 5-73
5.2.3.1 Collective Population RiSK.........cccceeverienerienieneeie e 5-73
5.2.3.2 Maximally Exposed Individuals during
Routing ConditioNS..........cooeeeiireneseneseeee e 5-82
5.2.3.3 Accident Consequence ASSESSMENT .......ccceeveeeerieeniereeseeneenne 5-82
5.2.3.4 Historical Safety Record of Anhydrous NH3 and
HF Transportation in the United States............ccccevevveciereennnne 5-87
5.24 Impacts Associated with HF and CaF, Conversion Product
SAlE ANA USE......eiie e e s 5-90
5.25 ImpactsIf ETTP Cylinders Are Shipped to Paducah
Rather Than to PortSmouth ............cocoriiiiieeeeee e 5-91
5.25.1 Construction and Operation IMpactS.........cccceevereenerierseennne 5-91
5.25.2 Cylinder Preparation Impactsat ETTP .......cccccceevvevevceevieennene. 5-93
5.25.3 Transportation of Cylindersfrom ETTP to Paducah............... 5-96
5.2.6 Potentia Impacts Associated with the Option of Expanding
Conversion Facility Operations...........cccuvceereeiesieeseesieseeseeseeseesee e 5-103
5.2.6.1 Potential Impacts Associated with Increasing
Plant Throughput ... 5-104
5.2.6.2 Potential Impacts Associated with Extending
the Plant Operational Period...........cccooeeviiinininniereeeeee 5-104
5.2.6.3 Potential Impacts Associated with Possible Future
Paducah-to-Portsmouth Cylinder Shipments.............cccceeueenee. 5-105
5.3  CUMUIAIVE IMPACES. ......eeeeieieieeeseee et sae e 5-106
531  Issuesand ASSUMPLIONS ......cccueeerueerierirsieesieeee e seesesseeeseeeeesseeseeseesees 5-106
5.3.2  PadUuCaln SIte......cccoiiiiiiiiieeeseses s 5-109
5.3.3  RESUIES. .. e e e 5-110
5.3.3.1 Radiological Releases— Normal Operations............ccccenee... 5-110
5.3.3.2 Accidenta Releases— Radiological and
Chemical MaterialS........ccoooerereeieeeseereee e 5-110
5.3.3.3  TranspOortation ........ccceceeceieeneeie e e 5-110
5.3.3.4 Chemical Exposure — Normal Operations...........cccceceerveenene. 5-111
5335 AN QUaITY ..cceeieieesee et 5-111
5336 NOISE....iiiciiieeetieieeerie ettt st 5-111
5.3.3.7  Water and SOl ......ccoveiiiriiiiieresereeee e 5-111
TG TG R S B =0/ ] [0 |V R 5-112
5339 LA USE..c.ooiieiiieeesese et 5-112
5.3.3.10 Cultural RESDUICES ......c.crueruerieeieiesiesie e 5-112
5.3.3.11 Environmental JUSHICE .......cceuereriierieneee e 5-112
5.3.3.12 SOCIOECONOMICS.....cueeeerueeireeeeeeesreeseeseesseessesseesseeneesneesseensens 5-113
o3 A Y (T o o SRS 5-113
5.5 Unavoidable AdVerse IMPacCES.........cocererinieie e 5-116

Xii



Contents Paducah DUFg Conversion Final EIS

CONTENTS (Cont.)

5.6 Irreversible and Irretrievable Commitment of RESOUICES ..........ccccceeveveeiirieenenns 5-116
ES TG 200 R 1 1o o ST 5-117
5.6.2  MaENT@lS...cuiieiiiiieiieiee e 5-117
5.6.3  ENEIQY oo 5-118
5.7 Relationship between Short-Term Use of the Environment
and Long-Term ProdUCLIVITY ........c.coveoeieeiecee e 5-119
5.8 Pollution Prevention and Waste MinimiZation............ccccoeveeneeienieeneeie e 5-120
5.9 Decontamination and Decommissioning of the Conversion Facility ................... 5-120
5.9.1 Human Health and Safety — Off-Site PUbliC........cccoevvevviciecieece 5-121
5.9.2 Human Health and Safety — On-Site Workforce..........cccoceeveveennnennne. 5-122
5.9.3 AT QUEITY . ..ueeiieie et 5-123
5.9.4  SOCIOECONOIMICS....c.uiiuiruerueruieiesiestestestestessessessesseeeessessessesbessessessessessesneas 5-123
5.95  Waste ManagemMent .........coceeieiiiieiie ettt 5-123
6 ENVIRONMENTAL AND OCCUPATIONAL SAFETY AND HEALTH
PERMITS AND COMPLIANCE REQUIREMENTS........ccoooirieieerese e 6-1
6.1 DUFg Cylinder Management and Construction and Operation of aDUFg
CONVErSION FACHITY ...t 6-1
6.2 Transportation Of URg........ccuiiiiieiiieieeie et 6-1
6.3 Worker Safety and HEAIth ..........cooviiecice e 6-3
7 REFERENGCES.........o oottt sttt te st s be s se e e tenaeseennas 7-1
8 LIST OF PREPARERS ........ooiie ettt st enes 8-1
S B €I 0155 T o SRS 9-1
LO  INDEX .ottt sttt e e e st e s be st e esees e e se e st et e tenreebenreeneeneeneeneeneennen 10-1
APPENDIX A: Text of Public Law 107-206 Pertinent to the Management of DUFs........ A-1
APPENDIX B: Issues Associated with DUFg Cylinder Contamination...............cccceeu..... B-1

APPENDIX C: Scoping Summary Report for Depleted Uranium

Hexafluoride Conversion Facilities

Environmental Impact Statement Scoping Process .........ccocceveeveeeeneenee. C-1
APPENDIX D: Environmental Synopsis for the Depleted UFg Conversion Project......... D-1

APPENDIX E: Impacts Associated with HF and CAF, Conversion Product

Xiii



Contents Paducah DUFg Conversion Final EIS

CONTENTS (Cont.)

APPENDIX F.  Assessment MethOTOIOGIES.........cceeririierieneeie e
APPENDIX G:  CoNSUItatioN LEMENS......cceieeeieirieeeisieeesie e
APPENDIX H: Contractor DiSCloSUre StAemMENt ..........cccooerererereneeeeeeeesiese s
FIGURES

S1 Regional Map of the Paducah, Kentucky, Site VICINity .......ccccceoeneiieniniceiennne
S2 Storage of DUFg CYIINUENS.......coiiieeeeeeee e
S-3 Three Alternative Conversion Facility Locations within the Paducah Site,

with Location A Being the Preferred Alternative ..........cocoveeeeveeienceneececee
S4 Conceptua Overall Material Flow Diagram for the Paducah

CONVEISION FACHITY ... neeas
S5 Conceptual Conversion Facility Site Layout for Paducah.............ccccoeevvecieieennn.
S6 Areas of Potential Impact Evaluated for Each Alternative...........ccccocoveeviieienenne
1-1 DUFg StOrage LOCAIONS.......coiieieieeieeee ettt sne e
1.1-1  Storage of DUFg CYINAErS. ....ccocveiiieieceecece st e et
2.2-1  Three Alternative Conversion Facility Locations within the Paducah Site,

with Location A Being the Preferred Alternative ...........ccceeveceveeveceececce e
2.2-2  Conceptual Overal Material Flow Diagram for the Paducah

(000101775 £ o g T = o1 11 YRS
2.2-3  Conceptual Conversion Facility Site Layout for Paducah .............ccccoeeeveeinnenee.
3.1-1  Regiona Map of the Paducah Site VICINItY .........ccooeriiieiiiiieseee e
3.1-2  Locations of Cylinder Y ards at the Paducah Site That Are Used

to Store DOE-Managed CYlINAErS ........ooeeieeieieieeeeeesee e
3.1-3  Wind Rosefor the Barkley Regiona Airport, 1990-1994...........ccccccvmververeseene

Xiv



Contents

3.1-4

3.1-5

3.1-6

3.1-7

3.1-8

3.2-1

3.2-2

3.2-3

3.2-4

3.2-5

3.2-6

3.2-7

4.3-1

5.2-1

5.2-2

5.2-3

Paducah DUFg Conversion Final EIS

FIGURES (Cont.)

Wetlands in the Vicinity of the Three Candidate Locations for

the Paducah Conversion FaCility..........coeiieiiiieiieeceeseee e 3-20
Areas of Potential Indiana Bat Habitat at the Paducah Site............ccccovvieieinnee. 3-23
Land Cover in McCracken County, Kentucky ...........ccoceveeveiieseene e 3-36
Census Tracts within 50 mi of the Conversion Facility at the Paducah Site

with Minority Populations in Excess of State-Specific Thresholds....................... 3-40
Census Tracts within 50 mi of the Conversion Facility at the Paducah Site

with Low-Income Populations in Excess of State-Specific Thresholds................. 341
Regional Map of the ETTP VICINITY .....ooeiiieiieieseee e 3-42
Locations of Storage Yardsat ETTP That Are Used to Store

DOE-Managed CYlINGENS. .......ccoiiieeeeesee et 3-43
Wind Rose for the ETTP K1209 Meteorological Tower, 2001 ..........cccccereeereennnne 3-46
Surface Water Featuresin the Vicinity of ETTP ....ccooevvivevecce e 3-54
Land Cover in Roane County, TENNESSEL .......cccceiieeireeeieeireesee e sree e e sree e nns 3-73

Census Tracts within 50 mi of the Storage Facility at ETTP with

Minority Populations in Excess of State-Specific Thresholds..........c.ccoceevieenen. 3-76
Census Tracts within 50 mi of the Storage Facility at ETTP with

Low-Income Populations in Excess of State-Specific Thresholds...........c.cccc.c...... 3-77
Areas of Potential Impact Evaluated for Each Alternative..........ccccoceeveeveecieenee. 4-4
Wetlands within Location A at the Paducah Site............ccocoiieiiiniicneceeee 5-34
Wetlands along the Proposed Rail Line at the Paducah Site...........cccceveeiiiennens 5-36
Aresas of Potential Indiana Bat Habitat at the Paducah Site.............c.ccocvirirenene. 5-38



Contents

S1

S2

S3

S4

S5

S6

11-1

2.1-1

2.2-1

2.2-2

24-1

311

3.1-2

3.1-3

3.1-4

3.1-5

3.1-6

Paducah DUFg Conversion Final EIS

TABLES

Inventory of DOE UFg Cylinders Considered in ThiSEIS...........ccooeiiieieenee S4
Summary of Alternatives Considered for the Paducah

Conversion FaCility EIS..... ..o S15
Summary of Paducah Conversion Facility Parameters.........ccccceecevveeveeceseenieennn. S22
Summary of Proposed Conversion Product Treatment and Disposition ............... S22
Summary of Magjor EIS Data and ASSUMPLIONS.........covererreeneeie e e seeeneas S29
Summary Comparison of Potential Environmental Consequences

Of the AIEINALIVES........eiieeiee e S-52
Inventory of DOE UFg Cylinders Considered in ThiSEIS........c.ccccooveceiveiieenee 1-11
Summary of Alternatives CoNSIAEred ..........ccooeeerieieeie e 2-2
Summary of Paducah Conversion Facility Parameters..........cccocvveveeiincennnenee. 2-11
Summary of Proposed Conversion Product Treatment and Disposition................ 2-17
Summary Comparison of Potential Environmental Consequences

Of tNE ATEINALIVES ... 2-45
DOE-Managed DUFg Cylinders at the Paducah Site............cccoeveeiieveeccieeceeee, 32

Annual Criteria Pollutant and V olatile Organic Compound Emissions
from Selected Major Point Sources around the Paducah Sitein 1999................... 3-7

National Ambient Air Quality Standards, Kentucky State Ambient

Air Quality Standards, Maximum Allowable Increments for Prevention

of Significant Deterioration, and Highest Background Levels

Representative of the Paducah Gaseous Diffusion Plant .............ccccoeoevinineninnnnee 3-8

Additional Commonwealth of Kentucky Ambient Air Quality Standards............ 3-10

Federal- and State-Listed Endangered, Threatened, and Special Concern
Species near the Paducah SIte.........cccvvveiiie i 3-22

Estimated Radiation Doses to Members of the General Public
and Cylinder Yard Workers at the Paducah Gaseous Diffusion Plant................... 3-25



Contents

3.1-7

3.1-8

3.1-9

3.1-10

3.1-11

3.1-12

3.1-13

3.1-14

3.1-15

3.1-16

3.1-17

3.1-18

3.2-1

3.2-2

3.2-3

3.2-4

Paducah DUFg Conversion Final EIS

TABLES (Cont.)

Estimated Hazard Quotients for Members of the General Public near

the Paducah Site under Existing Environmental Conditions...........c.cceeevveienenne 3-27
Population in the Paducah Region of Influence, Kentucky, and Illinois

in 1990, 2000, @nd 2003.........ccererrerreeieeeereeeeeeeesee e e e sre e ee e nte e srenrens 3-28
Employment in McCracken County by Industry in 1990 and 2000 ...................... 3-29

Employment in the Paducah Region of Influence by Industry
iN 1990 @Nd 2000........ccueeeeeeeerieniesestesesreereeeeeeeeseessessestessesseesesseeseeseessenseseessensens 3-30

Unemployment Rates in McCracken County, the Paducah Region
of Influence, and KENTUCKY .........ccceeiieiiieie ettt 3-31

Personal Income in McCracken County and the Paducah Region

of Influencein 1990, 2000, and 2003...........cceoeererrrreereeee e 3-31
Housing Characteristics in the City of Paducah, McCracken County,

and the Paducah Region of Influence in 1990 and 2000...........cccceceveevieeviesiieennenns 3-32
Public Service Employment in the City of Paducah, M cCracken County,

and Kentucky iN 2002 ..........oooiiieieeeeeeseee e 3-33
Number of Physiciansin McCracken County and Kentucky in 1997 ................... 3-33
School District Datafor McCracken County and Kentucky in 2001..................... 3-33
Medical Facility Datafor McCracken County in 1998..........ccccoeoevieeienennceneenn. 3-34
Projected Waste Generation Volumes for the Paducah Site...........ccccccoecveceieennen. 3-34
DOE-Managed DUFg Cylinders at the ETTP Site......ccccoveiivieeneee e 3-42

Annual Criteria Pollutant and V olatile Organic Compound Emissions
from Selected Major Point Sources around the ETTP Sitein 1999....................... 3-47

National Ambient Air Quality Standards, Tennessee State Ambient

Air Quality Standards, Maximum Allowable Increments for Prevention

of Significant Deterioration, and Highest Background Levels

Representative of the ETTP SIte.......cooiiiiiieeeeseee e 3-48

Additional Tennessee Ambient Air Quality Standards...........ccccevveveveeieiceeseenns 3-50

XVil



Contents

3.2-5

3.2-6

3.2-7

3.2-8

3.2-9

3.2-10

3.2-11

3.2-12

3.2-13

3.2-14

3.2-15

3.2-16

3.2-17

3.2-18

3.2-19

3.2-20

4.2-1

Paducah DUFg Conversion Final EIS

TABLES (Cont.)

Allowable Noise Level by Zoning District in Anderson County, Tennessee........ 3-51

Federal- and State-Listed Endangered, Threatened,
and Specia Concern SPecieSoN ORR ........cccoviiiiiiiniereee e 3-59

Estimated Radiation Doses to Members of the General Public
and Cylinder Yard Workers at ETTP......ocvoiiiieieeeeeeee e 3-60

Estimated Hazard Quotients for Members of the Public near ETTP
under Existing Environmental CoNditions...........oooeerireenerieniee e 3-62

Population in the ETTP Region of Influence and Tennessee

in 1990, 2000, and 2003..........oooeeeieeie e eee et e e eneas 3-63
Employment in Knox County by Industry in 1990 and 2000.............cccceeeevereennene 3-64
Employment in Anderson County by Industry in 1990 and 2000...........ccc.cceuuen.... 3-65
Employment in the ETTP Region of Influence by Industry in 1990 and 2000 ..... 3-65

Unemployment Rates in the Knoxville Metropolitan Statistical Area
a0 IS 0] 01c = S 3-66

Personal Income in Knox and Anderson Counties and the ETTP Region
of Influencein 1990, 2000, and 2003...........cocvuieeiiiieiee e 3-66

Housing Characteristics in the City of Knoxville, Knox and Anderson
Counties, and the ETTP Region of Influence in 1990 and 2000.............ccccccveenneen. 3-67

Public Service Employment in the City of Knoxville, ETTP
Region-of-Influence Counties, and Tennessee in 2001 ..........cccocceeveeveeccieecveeenee. 3-69

Number of Physiciansin Knox and Anderson Counties and Tennessee

TN 907 .t e e et be e ae e e be e nhe e e nreenneeenre e 3-69
School District Data for Knox and Anderson Counties and Tennessee

T2 0 1 PSR 3-70
Medical Facility Datafor Knox and Anderson Countiesin 1998.............c.cccu.... 3-70
Projected Waste Generation Volumesfor ETTP .....c.oooviieieveeneeeeee e 371
Summary of Mg or EIS Data and ASSUMPLIONS........ccccerireeriereeeeneeee e 4-3

Xviii



Contents

4.3-1

4.3-2

5.1-1

5.1-2

5.1-3

5.2-1

5.2-2

5.2-3

5.2-4

5.2-5

5.2-6

5.2-7

5.2-8

5.2-9

Paducah DUFg Conversion Final EIS

TABLES (Cont.)
Key Features of Potential Human Exposures to Radiological, Chemical,
and PhySICal HAZardS .........c.ooiiiieeeesee et 4-6
Comparison of Radiation Doses from Various SOUICES...........cccvverenenenenennens 4-8

No Action Alternative: Comparison of Frequencies Assumed in the PEIS
with Planned Frequencies for Activities at the Paducah Site...........cccccoevveieennne 5-3

No Action Alternative: Estimated Consequences of Chemical Exposures
for Cylinder Accidents at the Paducah Site...........ccccceeieeveecie e, 5-11

No Action Alternative: Estimated Consegquences from Radiation Exposures
for Cylinder Accidents at the Paducah Site...........cccccoveieevie i, 5-13

Potential Impacts to Human Health from Physical Hazards during
Conversion Facility Construction and Operations at the Paducah Site.................. 5-23

Annual Criteria Pollutant and Volatile Organic Compound Emissions
from Construction of the Conversion Facility at the Paducah Site........................ 5-24

Maximum Air Quality Impacts at the Construction Site Boundary
Due to Emissions from Activities Associated with Construction of
the Conversion Facility at the Paducah Site............ccccoveeiieiiiiniee e 5-25

Socioeconomic Impacts from Construction of the Conversion Facility
al the PaduCah SIte........ooeeeeee s 5-29

Wastes Generated from Construction Activities for the Conversion
Facility at the PaduCah SIte...........cooiiiiiieeeeee e 5-39

Material s/Resources Consumed during Construction of the Conversion
Facility at the PaduCah SIte...........cooiiiiiieeeeeee e 5-40

Estimated Radiological Doses and Cancer Risks under Normal Conversion
Facility Operations at the Paducah SIte............coooiiiiiiniiicce e 5-45

Bounding Radiological Accidents Considered for Conversion Operations
al the PaduCah SIte........ooeeeeee e s 5-48

Estimated Radiological Doses per Accident Occurrence during Conversion
Al the PadUCEN SITE ........ocieecece et re e 5-49

XiX



Contents

5.2-10

5.2-11

5.2-12

5.2-13

5.2-14

5.2-15

5.2-16

5.2-17

5.2-18

5.2-19

5.2-20

5.2-21

Paducah DUFg Conversion Final EIS

TABLES (Cont.)

Estimated Radiological Health Risks per Accident Occurrence during
Conversion at the Paducah SIte..........coocieiie e 5-50

Bounding Chemical Accidents during Conversion Operations at
the PaducCan SIte.........coouiiieece e e e 5-53

Consequences of Chemical Accidents during Conversion at
the Paducah Site: Number of Persons with the Potential for
AGVEISE EFfECLS....ciicie ettt r e 5-54

Conseguences of Chemical Accidents during Conversion
at the Paducah Site: Number of Persons with the Potential for
TS 6 1 o W AN\ Ve £ <Y = L= o 1 5-55

Annual Point Source Emissions of Criteria Pollutants, Volatile
Organic Compounds, Uranium, and Fluoride from Operation
of the Conversion Facility at the Paducah Site.........cccoooveveiiiiiiceneeeeeeee 5-60

Maximum Air Quality Impacts Due to Emissions from Activities
Associated with Operation of the Conversion Facility
al the PaduCah SIte........cceeiieecee e s 5-61

Socioeconomic Impacts from Operation of the Conversion Facility
al the PaduCah SIte........cceeiieecee e s 5-67

Wastes Generated from Operation of the Conversion Facility
al the PaduCah SIte........cceeiieecee e s 5-69

Materials Consumed Annually during Normal Conversion Facility
Operations at the Paducah SIte............cceiiieiieie e 5-71

Utilities Consumed during Conversion Facility Operations at the
PadUCAN SITE......ccceeecieecee et sr e b e e sree e reenes 5-72

Collective Population Transportation Risks for Shipment of Anhydrous
NH3 to the Paducah Conversion FaCility .........cccovveieiieieece e 5-74

Collective Population Transportation Risks for Shipment of Conversion
Products to Envirocare as the Primary Disposal Site, Assuming
the U30g IS Disposed of in BUIK BaQS.........ccccviieieriiieerieee e 5-76



Contents

5.2-22

5.2-23

5.2-24

5.2-25

5.2-26

5.2-27

5.2-28

5.2-29

5.2-30

5.2-31

5.2-32

5.2-33

5.2-34

5.2-35

5.2-36

Paducah DUFg Conversion Final EIS

TABLES (Cont.)

Collective Population Transportation Risks for Shipment of Conversion
Productsto NTS as an Optiona Disposal Site, Assuming the U3Og Is
Disposed Of iN BUIK BAGS........ccveiuiiieiieeie et s 5-78

Collective Population Transportation Risks for Shipment of
U30g Conversion Products in Emptied Cylinders..........ccooevvveeveevecceeceesie e 5-80

Collective Population Transportation Risks for Shipment of the
HF Conversion Co-Product from the Paducah Site to Commercial Users............ 5-81

Collective Population Transportation Risks for Shipment of CaF, for

the Neutralization OPLiON.........c.ccveieeieseese et e e e e e 5-81
Estimated Radiological Impacts to the MEI from Routine Shipment

of Radioactive Materias from the Paducah Conversion Facility .........c.c.cccoeue.e. 5-83
Potential Radiological Consequences to the Population from Severe

TranspOrtation ACCIENES .......ccueieeieeie e 5-84
Potential Chemical Conseguences to the Population from Severe

TranspOrtation ACCIENES .......cuveeeiiee e e 5-85
Potential Radiological Consequences to the MEI from Severe

Transportation Accidents Involving Shipment of Radioactive Materials.............. 5-88
Products from DUFg CONVEISION..........ccouieiiieiieciiee et 5-90
Summary of Environmental Parameters for a Cylinder Transfer Facility ............. 5-95
ETTP UFg Cylinder Shipmentsto Paducah..............cccoceeveeieiceenicce e 5-97

Estimated Radiological Impacts to the MEI from Routine Shipment
Of DUFE CYIINUEIS ...ttt nn 5-98

Potential Radiological Consequences to the Population from Severe
Transportation Accidents Involving Shipment of DUFg Cylinders....................... 5-99

Potential Chemical Conseguences to the Population from Severe
Transportation Accidents Involving Shipment of DUFg Cylinders....................... 5-100

Potential Radiological Consequences to the MEI from Severe
Transportation Accidents Involving Shipment of DUFg Cylinders....................... 5-101



Contents

5.2-37

5.2-38

5.2-39

5.3-1

5.6-1

5.6-2

5.6-3

5.9-1

5.9-2

6.1

B-1

B-2

B-3

B-4

Paducah DUFg Conversion Final EIS

TABLES (Cont.)
Potential Chemical Consequences to the MEI from Severe
Transportation Accidents Involving Shipment of DUFg Cylinders....................... 5-101

Estimated Radiological Impacts to the MEI from Routine Shipment
Of NON-DUFG CYIINUEYS.......oieeeieieee et 5-102

Annua Transportation Impacts for the Shipment of DUFg Cylinders
from Paducah to Portsmouth, Assuming 1,000 DUFg Cylinders
SNIPPE PEN Y BN ....c.eeeie ettt sttt neesneenesneenes 5-106

Cumulative Impacts of DUFg Activities and Other Past, Present,
or Reasonably Foreseeable Future Actions at the Paducah Site.............cccceeveeeee. 5-107

Material s/Resources Consumed during Conversion Facility Construction
al the PaduCah SIte........ccveiieeceee e e 5-118

Materials Consumed Annually during Conversion Facility Operations
A the PadUCEN ST .......vecvee ettt be e s re e 5-118

Utilities Consumed during Conversion Facility Operations at
the PadUCah SIE.........ooieeiceecee e e 5-119

Estimated Latent Cancer Fatalities from Radiation Exposure Resulting
from Conversion Facility D&D Activities at the Paducah Site.............ccccceevenee. 5-122

Annual and Total Waste Volume Estimates from Conversion Facility
D&D Activities at the Paducah Site...........cceovveeiiiie e 5-125

Potentially Applicable Consents for the Construction and Operation
of aDUFg CoNVErsion FaCility .........ccveeieieeiicie e 6-4

Bounding Concentrations of Dispersed Transuranic and Tc-99
Contamination in the DUFg Full and Heels Cylinders..........ccccooveveiieviciesieeiee B-5

Maximum Total Quantities of Transuranics and Technetium in
the DUFG INVENLOTY ..ottt ettt sne e sneesreenenneens B-6

Concentrations of Transuranic Constituents and Tc-99 in Depleted
Uranium That Would Result in 10% Contribution to DOSe.........ccccccevvecieivennenen. B-8

Radiological Parameters for Uranium, Transuranic,
and TeChNEtium [SOLOPES..........ccverieeeeece et B-10

XXl



Contents

B-5

B-6

F-3

F-4

Paducah DUFg Conversion Final EIS

TABLES (Cont.)

Relative Contributions of Transuranic and Technetium Isotopesto Dose............. B-10
Estimated Maximum Transuranic Radioactivity Concentration in Heels.............. B-13
Estimated Maximum Transuranic Activity Concentration in Converted

HEEIS MELENTE ...t B-13
Estimated Maximum Number of Drums Containing Potential

TranSUraNiC WESEE........c.ovieeiiiieeee et B-13
Products from DUFg Conversion Assuming HF Acid IS Sold..........ccccoveeieneenens E-4
AQUEOUS HF LeVEISTOr Sal@......cceoieeeieieee et E-4
Activity LevelSTor AQUEOUS HF ........c.oooieece e E-5
ACHVITY LEVEISTOr CaFo ..o E-5
Process Control Specificationsfor HF ..........ooooiiiiieeeeeeeee e E-6
Process Control Specificationsfor Acid-Grade CaFs.........ccccccevveveiieeneccecienens E-6
Bounding Aqueous HF Spill SoUrce Term ........cooeierineeieeeceee e F-15
Anhydrous NH3 Tank Rupture Spill Parameters...........cocvveienenieveenescieseens F-16
Potential Shipments of Material Analyzed for the DUFg Conversion EIS............ F-22

Environmental Management Waste Generation Forecast
for Fiscal Years 2002 through 2025..........ccooeeiieiiieesecse e F-41

Xxiii



Notation

Paducah DUFg Conversion Final EIS

NOTATION

The following is a list of acronyms and abbreviations, chemical names, and units of
measure used in this document. Some acronyms used only in tables may be defined only in those

tables.

GENERAL ACRONYMSAND ABBREVIATIONS

AEA
AEC
AIHA
ALARA
ANL
ANP
ANSI
AQCR

BLS

CAA
CEQ
CERCLA

CFR
CRMP
CWA

D&D
DCG
DNFSB
DNL
DOE
DOT
DU
DUFg

EA
EBE
EIS
EM
EPA
ERDA
ERPG
ETTP

Atomic Energy Act of 1954

U.S. Atomic Energy Commission

American Industrial Hygiene Association

aslow asreasonably achievable

Argonne National Laboratory

Advanced Nuclear Power (Framatone ANP, Inc.)
American Nationa Standards Institute

Air Quality Control Region

Bureau of Labor Statistics

Clean Air Act

Council on Environmental Quality

Comprehensive Environmental Response, Compensation,
and Liability Act of 1980

Code of Federal Regulations

cultural resource management plan

Clean Water Act

decontamination and decommissioning
derived concentration guide

Defense Nuclear Facilities Safety Board
day-night average sound level

U.S. Department of Energy

U.S. Department of Transportation
depleted uranium

depleted uranium hexafluoride

environmental assessment

evaluation basis earthquake

environmental impact statement

Office of Environmental Management (DOE)

U.S. Environmental Protection Agency

Energy Research and Development Administration
Emergency Response Planning Guideline

East Tennessee Technology Park (formerly K-25 site)
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FONSI
FR
FTE
FY

GDP
GIS

HEPA
HMMH
HMR
HMTA

ICRP
IHE
ISC

KPDES
KOW

LCF
Leq
LLMW
LLW
LMES

MCL
MEI
MMES
MOA

NAAQS
NCRP
NEPA
NESHAPs
NOI
non-DUFg
NOV
NPDES
NPL

NRC
NRHP
NTS

OEPA
OIG

Paducah DUFg Conversion Final EIS

Finding of No Significant Impact
Federal Register

full-time equivalent

fiscal year

gaseous diffusion plant
geographic information system

high-efficiency particulate air

Harris Miller Miller & Hanson, Inc.
hazardous materials regulation
Hazardous Materials Transportation Act

International Commission on Radiological Protection
irreversible health effect
Industrial Source Complex

Kentucky Pollutant Discharge Elimination System
Kentucky Ordnance Works

latent cancer fatality

equivalent steady sound level

low-level radioactive mixed waste
low-level radioactive waste

Lockheed Martin Energy Systems, Inc.

maximum concentration limit
maximally exposed individual

Martin Marietta Energy Systems, Inc.
memorandum of agreement

National Ambient Air Quality Standard(s)

National Council on Radiation Protection and M easurements
National Environmental Policy Act of 1969

National Emission Standards for Hazardous Air Pollutants
Notice of Intent

non-depl eted uranium hexafluoride

Notice of Violation

National Pollutant Discharge Elimination System

National Priorities List

U.S. Nuclear Regulatory Commission

National Register of Historic Places

Nevada Test Site

Ohio Environmental Protection Agency
Office of Inspector General (DOE)
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ORNL
ORR
OSHA

PA
PEA
PEIS
PEL
P.L.
PM
PM10
PM2 5
PSD

R&D
RCRA
RFP
ROD
ROl

SAAQS
SAR
SHPO
SWMU

TDEC
TEDE
TLD
TRU
TSCA
TVA

ubDS
USACE
USsC
USDA
USEC
USFWS
USGS

vVOC

WM PEIS
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Oak Ridge National Laboratory
Oak Ridge Reservation
Occupational Safety and Health Administration

preliminary assessment

programmatic environmental assessment

programmatic environmental impact statement

permissible exposure limit

Public Law

particul ate matter

particul ate matter with a mean aerodynamic diameter of 10 um or less
particulate matter with a mean aerodynamic diameter of 2.5 um or less
prevention of significant deterioration

research and development

Resource Conservation and Recovery Act
Request for Proposal(s)

Record of Decision

region of influence

State Ambient Air Quality Standard(s)
safety analysis report

State Historic Preservation Officer
solid waste management unit

Tennessee Department of Environment and Conservation
total effective dose equivalent

thermoluminescence dosimeter

transuranic(s)

Toxic Substances Control Act

Tennessee Valley Authority

Uranium Disposition Services, LLC
U.S. Army Corps of Engineers
United Sates Code

U.S. Department of Agriculture
United States Enrichment Corporation
U.S. Fish and Wildlife Service

U.S. Geologica Survey

volatile organic compound

Waste Management Programmatic Environmental Impact Statement
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CHEMICALS

Am americium

Cak calcium fluoride

Co cobalt

CO carbon monoxide

Ho hydrogen

HF hydrogen fluoride (slag); hydrofluoric acid
H>O water

HoS hydrogen sulfide

KF potassium fluoride
KOH potassium hydroxide
kPa kilopascal (s)

NH3 ammonia

NO nitrogen oxide

NO> nitrogen dioxide
NOy nitrogen oxides

Np neptunium

O3 ozone

PAH polycyclic aromatic hydrocarbon
Pb lead

PCB polychlorinated biphenyl
Pu plutonium

SO, sulfur dioxide

SOy sulfur oxides

Tc technetium

TCE trichloroethylene

U uranium

UF4 uranium tetrafluoride
UFg uranium hexafluoride
Uuo, uranium dioxide
UO3 uranium trioxide
UOoF> uranyl fluoride

U30g triuranium octaoxide
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UNITSOF MEASURE

°C degree(s) Celsius

Ci curie(s)

cm centimeter(s)

d day(s)

dB decibel(s)

dB(A) A-weighted decibel(s)
°F degree(s) Fahrenheit
ft foot (feet)

ft2 square foot (feet)

ft3 cubic foot (feet)

g gram(s)

gd galon(s)

h hour(s)

ha hectare(s)

in. inch(es)

in.2 square inch(es)

kg kilogram(s)

km kilometer(s)

km?2 square kilometer(s)

kPa kilopascal(s)

L liter(s)

Ib pound(s)

m meter(s)

m?2 square meter(s)

m3 cubic meter(s)

MeV million electron volts
mg milligram(s)

mi mile(s)

mi?2
min
mL
mph
mR
mrem
mSv
MVA
MW
MWh

nCi
0z

pCi

ppb
ppmM
psia
psig

rem

(7))

ton(s)
wt%

yd3
yr

ug
um

XXi X
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square mile(s)
minute(s)
milliliter(s)

mile(s) per hour
milliroentgen(s)
millirem(s)
millisievert(s)
megavolt-ampere(s)
megawatt(s)
megawatt-hour(s)

nanocurie(s)

ounce(s)

picocurie(s)

part(s) per billion

part(s) per million

pound(s) per square inch absolute
pound(s) per square inch gauge

roentgen equivalent man

second(s)
sievert(s)

metric ton(s)
short ton(s)

percent by weight

cubic yard(s)
year(s)

microgram(s)
micrometer(s)
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ENGLISH/METRIC AND METRIC/ENGLISH EQUIVALENTS

Multiply By To Obtain
English/Metric Equivalents
acres 0.4047 hectares (ha)
cubic feet (ft3) 0.02832 cubic meters (m3)
cubic yards (yd3) 0.7646 cubic meters (m3)
degrees Fahrenheit (°F) -32 0.5555 degrees Celsius (°C)
feet (ft) 0.3048 meters (m)
galons (ga) 3.785 liters (L)
gallons (gal) 0.003785 cubic meters (m3)
inches (in.) 2.540 centimeters (cm)
miles (mi) 1.609 kilometers (km)
pounds (Ib) 0.4536 kilograms (kg)
short tons (tons) 907.2 kilograms (kg)
short tons (tons) 0.9072 metric tons (t)
square feet (ft2) 0.09290 square meters (m?2)
square yards (yd?) 0.8361 square meters (m?2)
square miles (mi?2) 2.590 square kilometers (km?)

_yads(yd) . 09144 . meters(m)______________

Metric/English Equivalents
centimeters (cm) 0.3937 inches (in.)
cubic meters (m3) 35.31 cubic feet (ft3)
cubic meters (m3) 1.308 cubic yards (yd3)
cubic meters (m3) 264.2 gallons (gal)
degrees Celsius (°C) +17.78 18 degrees Fahrenheit (°F)
hectares (ha) 2471 acres
kilograms (kg) 2.205 pounds (Ib)
kilograms (kg) 0.001102 short tons (tons)
kilometers (km) 0.6214 miles (mi)
liters (L) 0.2642 galons (gal)
meters (m) 3.281 feet (ft)
meters (m) 1.094 yards (yd)
metric tons (t) 1.102 short tons (tons)
square kilometers (km?) 0.3861 square miles (mi?2)
square meters (m?2) 10.76 square feet (ft2)
square meters (m?) 1.196 square yards (yd?)
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SUMMARY1

S.1 INTRODUCTION

This document is a site-specific environmental impact statement (EIS) for construction
and operation of a proposed depleted uranium hexafluoride (DUFg) conversion facility at the
U.S. Department of Energy (DOE) Paducah site in northwestern Kentucky (Figure S-1). The
proposed facility would convert the DUFg stored at Paducah to a more stable chemical form
suitable for use or disposal.

In a Notice of Intent (NOI) published in the Federal Register (FR) on September 18,
2001 (Federal Register, Volume 66, page 48123 [66 FR 48123]), DOE announced its intention
to prepare a single EIS for a proposa to construct, operate, maintain, and decontaminate and
decommission two DUFg conversion facilities at Portsmouth, Ohio, and Paducah, Kentucky, in
accordance with the National Environmental Policy Act of 1969 (NEPA) (United States Code,
Title42, Section4321 etseq. [42USC 4321 et seq]) and DOE's NEPA implementing
procedures (Code of Federal Regulations, Title 10, Part 1021 [10 CFR Part 1021]). Subsequent
to award of a contract on August 29, 2002, to Uranium Disposition Services, LLC (hereafter
referred to as UDS), Oak Ridge, Tennessee, for design, construction, and operation of DUFg
conversion facilities at Portsmouth and Paducah, DOE reevaluated its approach to the NEPA
process and decided to prepare separate site-specific EISs. This change was announced in a
Federal Register Notice of Change in NEPA Compliance Approach published on April 28, 2003
(68 FR 22368); the Notice isincluded as Attachment B to Appendix C of thisEIS.

This EIS addresses the potential environmental impacts from the construction, operation,
maintenance, and decontamination and decommissioning (D&D) of the proposed conversion
facility at three alternative locations within the Paducah site; from the transportation of depleted
uranium conversion products to a disposal facility; and from the transportation, sale, use, or
disposal of the fluoride-containing conversion products (hydrogen fluoride [HF] or calcium
fluoride [CaFo]). Although not part of the proposed action, an option of shipping all cylinders
(DUFg, normal and enriched UFg, and empty) stored at the East Tennessee Technology Park
(ETTP) near Oak Ridge, Tennessee, to Paducah rather than to Portsmouth is also considered, as
is an option of expanding operations. In addition, this EIS evaluates a no action aternative,
which assumes continued storage of DUFg in cylinders at the Paducah site. A separate EIS
(DOE/EIS-0360) evaluates the potentia environmental impacts for the proposed Portsmouth
conversion facility.

S.1.1 Background Information

The current DUFg conversion facility project is the culmination of a long history of
DUFg management activities and events. To put the current project into context and provide

1 vVertical linesin the right margin of this summary and the remainder of this EIS document indicate changes that
have been added after the public comment period.
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perspective, this section briefly discusses the

origin and size of the DOE cylinder inventory

considered in this EIS and then summarizes the 1950~ DOE generates DUF; stored in cylinders at the

management history. 1993 ETTP, Portsmouth, and Paducah sites.

1985  K-25 (ETTP) GDP ceases operations.
Uranium enrichment in the United 1992  Ohio EPA issues Notice of Violation (NOV) to

States began as part of the atomic bomb Portsmouth.

development by the Manhattan Project during | 1993 USECiscreatedby P.L. 102-186.

World War Il. Enrichment for both civilian and 1994  DOE initiates DUF, PEIS.

military uses continued after the war under the 1995  DNFSB issues Recommendation 95-1, Safety of l

DUFg Management TimeLine

. . Cylinders Containing Depleted Uranium.
aspl C?S . of the . U.S. Atomic Ene.rgy DOE initiates UFg Cylinder Project Management
Commission and its successor agencies, Plan.
including DOE. Three large gaseous diffusion 1996  USEC Privatization Act (P.L. 104-134) is enacted.
plants (GDPs) were constructed to produce | 1457 poE isases Draft DUF, PEIS
enriched uranium, first at the K-25 site (now |- [ 0o o era recch agreement on NOV.
caled ETTP) and subsequently at Paducah and Two DOE-USEC MOAs transfer 11,400 DUF
Portsmouth. The K-25 plant ceased operations cylinders to DOE.
in 1985, and the Portsmouth plant ceased P.L. 105204 s enacted.

operations in 2001. The Paducah GDP | 199  DOEand TDEC enter consent order.
DOE issues Final DUFg PEIS and Record of
Decision.

] . DOE issues conversion plan in response to
The DUFg produced during enrichment P.L. 105-204.

has been stored in large sted cylinders at all DNFSB closes Recommendation 95-1.
DOE issues Draft RFP for conversion services.

continues to operate.

three gaseous diffusion plant sites since the
19503_ The cyIinders are typlcally stacked two 2000 DOE issues Final RFP for conversion services.

h|gh and are stored outdoors on concrete or 2001  DOE receivesfive proposalsin response to RFP.
DOE identifies three proposals in competitive range.

gravel yards. FigureS-2 shows typical DOE publishes NOI for site-specific DUF,

arrangements for storing cylinders. Conversion EIS.
DOE prepares environmental critique to support
DOE is currently responsible for the Conversion services procurement process,
management of approximately 700,000 metric Portsmouth GDP ceases operations.
2 DOE holds public scoping meetings for the site-
tons (t) (770,000 short tons [tons])< of DUFg specific DUF, Conversion EIS.
stored in about 60,000 cylinders at three storage | 2002 DOE-USEC agresment transfers 23,000 t
sites. The cylinder inventory considered in this (25,684 tons) of DUF to DOE.
EIS is provided in TableS-1. This EIS [P)(L)El‘” ZZG'SM@" LD
considers the conversion of the approximately anards conversion sefvices contract to
. DOE prepares environmental synopsis to support
440,000 t (484,000 tons) of DUFg stored in conversion services procurement process.
about 36,200 cylinders at Paducah. Also in 2003  DOE announces Notice of Changein NEPA
gorage at Paducah are approxi matel y Compliance Approach and issues the draft EIS.
1,940 cyIinderS of various sizes that contain DOE issues draft site-specific conversion facility

ElSs.

enriched UFg or normal UFg (collectively called

« " . . . 2004  Fina stespeaﬂcconversonfacnltyEISS|ssued
non-DUFg” cylinders in this EIS) or are

2 In general, in this EIS, values in English units are presented first, followed by metric units in parentheses.
However, when values are routinely reported in metric units, the metric units are presented first, followed by
English units in parentheses.
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FIGURE S-2 Storage of DUFg Cylinders: (a) New cylinder storage yard at the Paducah
site. (b) Overview of cylinder yards at the Paducah site.

TABLE S-1 Inventory of DOE UFg Cylinders
Considered in ThisEISA

No. of Weight of
Location Cylinders UFg (1)
Paducah — DUFg 36,191 436,400
Non-DUFg
Enriched UFg 182 1,600
Normal UFg 1,485 16,000
Empty 275 0
ETTPP - DUFg 4,822 54,300
Non-DUFg
Enriched UFg 881 7
Normal UFg 221 19
Empty 20 0
Total
DUFg 41,013 490,700
Non-DUFg 2,769 17,625
Empty 295 0

a  Asof January 26, 2004.

b The proposed action calls for shipment of the ETTP
cylinders to Portsmouth.

empty. The management of the DOE non-DUFg cylinders at Paducah is considered in the EIS;
however, the non-DUFg cylinders would not be processed in the conversion facility. In addition,
in storage at ETTP are approximately 4,800 DUFg cylinders and approximately 1,100 non-DUFg
cylinders. Although not part of the proposed action, this EIS considers as an option the shipment
of all ETTP cylindersto Paducah and conversion of the DUFg cylinders.
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S.1.1.1 Creation of USEC

In 1993, the U.S. government began the
process of privatizing uranium enrichment
services by creating the United States
Enrichment Corporation (USEC), a wholly
owned government corporation, pursuant to
the Energy Policy Act of 1992 (Public Law
[P.L.] 102-186). The Paducah and Portsmouth
GDPs were leased to USEC, but DOE retained
responsibility for storage, maintenance, and
disposition of 46,422 DUFg cylinders
produced before 1993 and located at the three
gaseous diffusion plant sites (28,351 at
Paducah, 13,388 at Portsmouth, and 4,683 at
K-25). In 1996, the USEC Privatization Act
(P.L. 104-134) transferred ownership of USEC
from the government to private investors. This
act provided for the allocation of USEC'S
ligbilities between the U.S. government
(including DOE) and the new private
corporation, including liabilities for DUFg
cylinders generated by USEC before
privatization.

In May and June of 1998, USEC and
DOE signed two memoranda of agreement
(MOASs) regarding the allocation  of
responsibilities for depleted uranium generated
by USEC after 1993. The two MOAs
transferred ownership of a total of 11,400
DUFg cylinders from USEC to DOE.

On June 17, 2002, DOE and USEC
signed a third agreement to transfer up to
23,300 t (25,684 tons) of DUFg from USEC to
DOE between 2002 and 2006. The exact
number of cylinders was not specified.
Transfer of ownership of al the material will
take place at Paducah. While title to the DUFg
is transferred to DOE under this agreement,
custody and cylinder management
responsibility remains with USEC until DOE
requests the USEC deliver the cylinders for
processing in the conversion facility.

Paducah DUFg Conversion Final EIS

Cylinder-Rélated TermsUsed in ThisEIS

Types of UFg

UFg A chemical composed of one atom of
uranium combined with six atoms of
fluorine, UFg is avolétile white
crystalline solid at ambient conditions.

Normal UFg UFg made with uranium that contains
the isotope uranium-235 at a
concentration equal to that found in
nature, that is, 0.7% uranium-235.

DUFg UFg made with uranium that contains
the isotope uranium-235 in
concentrations less than the 0.7% found
in nature. In general, the DOE DUFg
contains between 0.2% and 0.4%
uranium-235.

Enriched UFg made with uranium containing more

UFg than 0.7% uranium-235. In generdl,
DOE enriched UFg considered in this
EIS contains less than 5% uranium-235.

UFg previoudly irradiated in a nuclear reactor
and chemically separated during
reprocessing.

Types of Cylinders

Full DUFg  Cylindersfilled to 62% of their volume
with DUFg (some cylinders are slightly
overfilled).

Partialy Full Cylinders that contain more than 50 Ib
(23 kg) of DUFg but less than 62% of
their volume.

Heel Cylindersthat contain less than 50 Ib
(23 kg) of residual nonvolatile material
|eft after the DUFg has been removed.

Empty Cylinders that have had the DUFg and
heel material removed and contain
essentially no residual material.

Feed Cylinders used to supply UFg into the
enrichment process. Most feed cylinders
contain natural UFg, although some
historically contained reprocessed UFg.

Non-DUFg A termused in thisEIS to refer to
cylinders that contain enriched UFg or
normal UFsg.

|
Reprocessed  UFg made with uranium that was i
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S.1.1.2 Growing Concern over the DUFg Inventory

In May 1995, the Defense Nuclear Facilities Safety Board (DNFSB), an independent
DOE oversight organization within the Executive Branch, issued Recommendation 95-1
regarding storage of the DUFg cylinders. This document advised that DOE should take three
actions. (1) start an early program to renew the protective coating on cylinders containing DUFg
from the historical production of enriched uranium, (2) explore the possibility of additional
measures to protect the cylinders from the damaging effects of exposure to the elements as well
as any additional handling that might be called for, and (3) institute a study to determine whether
amore suitable chemical form should be selected for long-term storage of depleted uranium.

In response to Recommendation 95-1, DOE began an aggressive effort to better manage
its DUFg cylinders, known as the UFg Cylinder Project Management Plan. This plan
incorporated more rigorous and more frequent inspections, a multiyear schedule for painting and
refurbishing cylinders, and construction of concrete-pad cylinder yards. In December 1999, the
DNFSB determined that DOE’s implementation of the UFg Cylinder Project Management Plan
was successful, and, as aresult, on December 16, 1999, it closed Recommendation 95-1.

Several affected states also expressed concern over the DOE DUFg inventory. In
October 1992, the Ohio Environmental Protection Agency (OEPA) issued a Notice of Violation
(NQOV) dleging that DUFg stored at the Portsmouth facility is subject to regulation under state
hazardous waste laws. The NOV stated that the OEPA had determined DUFg to be a solid waste
and that DOE had violated Ohio laws and regulations by not evaluating whether such waste was
hazardous. DOE disagreed with this assessment and entered into discussions with the OEPA that
continued through February 1998, when an agreement was reached. Ultimately, in February
1998, DOE and the OEPA agreed to set aside the issue of whether the DUFg is subject to state
hazardous waste regulation and instituted a negotiated management plan governing the storage of
the Portsmouth DUFg. The agreement also requires DOE to continue its efforts to evaluate the
potential use or reuse of the material. The agreement expiresin 2008.

Similarly, in February 1999, DOE and the Tennessee Department of Environment and
Conservation (TDEC) entered into a consent order that included a requirement for the
performance of two environmentally beneficial projects: the implementation of a negotiated
management plan governing the storage of the small inventory (relative to other sites) of al UFg
(depleted, enriched, and natural) cylinders stored at the ETTP site and the removal of the DUFg
from the ETTP site or the conversion of the material by December 31, 2009. The consent order
further requires DOE to submit a plan, within 60 days of completing NEPA review of its long-
term DUFg management strategy, that contains schedules for activities related to removal of
cylinders from the ETTP site.

In Kentucky, a fina Agreed Order between DOE and the Kentucky Natural Resources
and Environmental Protection Cabinet concerning DUFg cylinder management was entered in
October 2003. This Agreed Order requires that DOE provide the Kentucky Department of
Environmental Protection with an inventory of al DUFg cylinders for which DOE has
management responsibility at the Paducah site and, with regard to that inventory, that DOE
implement the DUFg Cylinder Management Plan, which is Attachment 1 to the Agreed Order.
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S.1.1.3 Programmatic NEPA Review and Congressional Interest

In 1994, DOE began work on a Programmatic Environmental Impact Statement for
Alternative Strategies for the Long-Term Management and Use of Depleted Uranium
Hexafluoride (DUFg PEIS) (DOE/EIS-0269) to evaluate potential broad management options for
DOE’'s DUFg inventory. Alternatives considered included continued storage of DUFg in
cylinders at the gaseous diffusion plant sites or at a consolidated site, and the use of technologies
for converting the DUFg to a more stable chemical form for long-term storage, use, or disposal.
DOE issued the draft DUFg PEIS for public review and comment in December 1997 and held
hearings near each of the three sites where DUFg is currently stored (Paducah, Kentucky; Oak
Ridge, Tennessee;, and Portsmouth, Ohio) and in Washington, D.C. In response to its efforts,
DOE received some 600 comments.

In July 1998, while the PEIS was being prepared, the President signed into law
P.L. 105-204. Thetext of P.L. 105-204 pertinent to the management of DUFg is as follows:

(@) PLAN. — The Secretary of Energy shall prepare, and the President shall
include in the budget request for fiscal year 2000, a Plan and proposed
legislation to ensure that all amounts accrued on the books of the United
Sates Enrichment Corporation for the disposition of depleted uranium
hexafluoride will be used to commence construction of, not later than January
31, 2004, and to operate, an onsite facility at each of the gaseous diffusion
plants at Paducah, Kentucky, and Portsmouth, Ohio, to treat and recycle
depleted uranium hexafluoride consistent with the National Environmental
Policy Act.

DOE began, therefore, to prepare aresponsive plan while it proceeded with the PEIS.

On March 12, 1999, DOE submitted the plan to Congress; no legislation was proposed.
In April 1999, DOE issued the final DUFg PEIS. The PEIS identified conversion of DUFg to
another chemical form for use or long-term storage as part of the preferred management
dternative. In the Record of Decision (ROD) (64 FR 43358, August 10, 1999), DOE decided to
promptly convert the DUFg inventory to a more stable uranium oxide form. DOE also stated that
it would use the depleted uranium oxide as much as possible and store the remaining depleted
uranium oxide for potential future uses or disposal, as necessary. In addition, DUFg would be
converted to depleted uranium metal only if uses for metal were available. DOE did not select a
specific site or sites for the conversion facilities but reserved that decision for subsequent NEPA
review. (This EISisthat site-specific review.)

Then, in July 1999, DOE issued the Final Plan for the Conversion of Depleted Uranium
Hexafluoride as Required by Public Law 105-204. The Conversion Plan describes the steps that
would alow DOE to convert the DUFg inventory to a more stable chemical form. It incorporates
information received from the private sector in response to a DOE request for expressions of
interest; ideas from members of the affected communities, Congress, and other interested
stakeholders; and the results of the analyses for the final DUFg PEIS. The Conversion Plan
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describes DOE’s intent to chemically process the DUFg to create products that would present a
lower long-term storage hazard and provide a material suitable for use or disposal.

S.1.1.4 DOE Request for Contractor Proposals and Site-Specific NEPA Review

DOE initiated the final Conversion Plan on July 30, 1999, and announced the availability
of a draft Request for Proposals (RFP) for a contractor to design, construct, and operate DUFg
conversion facilities at the Paducah and Portsmouth sites.

In early 2000, the RFP was modified to allow for a wider range of potential conversion
product forms and process technologies than had been previously reviewed in the DUFg PEIS
(the PEIS considered conversion to triuranium octaoxide [U30g] and uranium dioxide [UOo] for
disposal and conversion to uranium metal for use). DOE stated that if the selected conversion
technology would generate a previously unconsidered product (e.g., depleted uranium
tetrafluoride [UF4]), DOE would review the potential environmental impacts as part of the site-
specific NEPA review.

On October 31, 2000, DOE issued a final RFP to procure a contractor to design,
construct, and operate DUFg conversion facilities at the Paducah and Portsmouth sites. The RFP
stated that any conversion facilities that would be built would have to convert the DUFg within a
25-year period to a more stable chemical form that would be suitable for either beneficial use or
disposal. The selected contractor would use its proposed technology to design, construct, and
operate the conversion facilities for an initia 5-year period. Operation would include
(1) maintaining the DUFg inventories and conversion product inventories; (2) transporting all
UFg storage cylinders currently located at ETTP to a conversion facility at the Portsmouth site,
as appropriate; and (3) transporting to an appropriate disposal site any conversion product for
which no use was found. The selected contractor would also be responsible for preparing such
excess material for disposal.

In March 2001, DOE announced the receipt of five proposals in response to the RFP,
three of which proposed conversion to U3z0g and two of which proposed conversion to UF4. In
August 2001, DOE deemed three of these proposals to be within the competitive range; two
conversion to U30g proposals and one conversion to UF4 proposal.

On September 18, 2001, DOE published the NOI in the Federal Register (66 FR 48123),
announcing its intention to prepare an EIS for the proposed action to construct, operate,
maintain, and decontaminate and decommission two DUFg conversion facilities at Portsmouth,
Ohio, and Paducah, Kentucky. DOE held three scoping meetings to provide the public with an
opportunity to present comments on the scope of the EIS and to ask questions and discuss
concerns with DOE officials regarding the EIS. The scoping meetings were held in Piketon,
Ohio, on November 28, 2001; in Oak Ridge, Tennessee, on December 4, 2001; and in Paducah,
Kentucky, on December 6, 2001.

The alternatives identified in the NOI included a two-plant alternative (one at the
Paducah site and another at the Portsmouth site), a one-plant aternative (only one plant would be
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built, at either the Paducah or the Portsmouth site), an aternative using existing UFg conversion
capacity at commercia nuclear fuel fabrication facilities, and a no action alternative. For
aternatives that involved constructing one or two new plants, DOE planned to consider
alternative conversion technologies, local siting alternatives within the Paducah and Portsmouth
site boundaries, and the shipment of DUFg cylinders stored at ETTP to either the Portsmouth site
or to the Paducah site. The technologies to be considered in the EIS were those submitted in
response to the October 2000 RFP, plus any other technologies that DOE believed must
be considered.

S.1.1.5 Public Law 107-206 Passed by Congress

During the site-specific NEPA review process, Congress acted again regarding DUFg
management, and on August 2, 2002, the President signed the 2002 Supplemental
Appropriations Act for Further Recovery from and Response to Terrorist Attacks on the United
Sates (P.L. 107-206). The pertinent part of P.L. 107-206 had severa requirements. that no later
than 30 days after enactment, DOE must select for award of a contract for the scope of work
described in the October 2000 RFP, including design, construction, and operation of a DUFg
conversion facility at each of the Department’s Paducah, Kentucky, and Portsmouth, Ohio,
gasous diffusion sites; that the contract require groundbreaking for construction to occur no later
than July 31, 2004, that the contract require construction to proceed expeditiously thereafter; that
the contract include as an item of performance the transportation, conversion, and disposition of
DU contained in cylinders located at ETTP, consistent with environmental agreements between
the State of Tennessee and the Secretary of Energy; and that no later than 5 days after the date of
groundbreaking for each facility, the Secretary of Energy shall submit to Congress a certification
that groundbreaking has occurred. The relevant portions of the Appropriations Act are set forth
in Appendix A of thisEIS.

In response to P.L. 107-206, on August 29, 2002, DOE awarded a contract to UDS for
construction and operation of two conversion facilities. DOE aso reevaluated the appropriate
scope of its site-specific NEPA review and decided to prepare two separate EISs, one for the
plant proposed for the Paducah site and a second for the Portsmouth site. This change in
approach was announced in the Federal Register on April 28, 2003 (68 FR 22368).

The two draft site-specific conversion facility EISs were mailed to stakeholders in late
November 2003, and a notice of availability was published by the U.S. Environmental Protection
Agency (EPA) in the Federal Register on November 28, 2003 (68 FR 66824). Comments on the
draft EISs were accepted during a 67-day review period, from November 28, 2003, until
February 2, 2004. Public hearings on the draft EISs were held near Portsmouth, Ohio, on
January 7, 2004; Paducah, Kentucky, on January 13, 2004; and Oak Ridge, Tennessee, on
January 15, 2004.
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S.1.1.6 Characteristics of DUFg

The gaseous diffusion process uses uranium in the form of UFg, primarily because UFg
can conveniently be used in gaseous form for processing, in liquid form for filling or emptying
containers, and in solid form for storage. Solid UFg is a white, dense, crystaline materia that
resembles rock salt. Depleted uranium is uranium that, through the enrichment process, has been
stripped of a portion of the uranium-235 that it once contained so that its proportion is lower than
the 0.7 percent by weight (wt%) found in nature. The uranium in most of DOE’s DUFg has
between 0.2 wt% and 0.4 wt% uranium-235.

The chemica and physical characteristics of DUFg pose potential health risks, and the
material is handled accordingly. Uranium and its decay products in DUFg emit low levels of
apha, beta, gamma, and neutron radiation. If DUFg is released to the atmosphere, it reacts with
water vapor in the air to form HF and a uranium oxyfluoride compound called uranyl fluoride
(UO2F2), which can be harmful to human headlth if inhaled or ingested in sufficient quantities.
Uranium is a heavy metal that, in addition to being radioactive, can have toxic chemical effects
(primarily on the kidneys) if it enters the bloodstream by means of ingestion or inhalation. HF is
an extremely corrosive gas that can damage the lungs and cause death if inhaled at high enough
concentrations. In light of such characteristics, DOE stores DUFg in a manner designed to
minimize the risk to workers, the public, and the environment.

Asthe inventory of DUFg cylinders ages, some cylinders have begun to show evidence of
external corrosion. At Paducah, atotal of three cylinder breaches have occurred (see text box on
next page). However, since DUFg is solid at ambient temperatures and pressures, it is not readily
released after a cylinder leak or breach due to corrosion. When a hole develops in a cylinder,
moist air reacts with the exposed solid DUFg and iron, forming a dense plug of solid uranium
and iron compounds and a small amount of HF gas. The plug limits the amount of material
released from a breached cylinder. When a hole in a cylinder is identified, the cylinder is
typically repaired or its contents are transferred to a new cylinder. Following a large release of
solid UFg (generally possible only if a cylinder isinvolved in afire), the UFg would slowly react
with moisture in the air, forming UO2F> and HF, which would be dispersed downwind. The
presence of afire can result in amore rapid reaction and alarger release of UO>F> and HF.

Because reprocessed uranium was enriched in the early years of gaseous diffusion, some
of the DUFg inventory is contaminated with small amounts of technetium (Tc) and the
transuranic (TRU) elements plutonium (Pu), neptunium (Np), and americium (Am). The final
RFP for conversion services concluded that any DUFg contaminated with TRU elements and Tc
at the concentrations expected could be safely handled in a conversion facility. As discussed in
this EIS, the risk associated with potential contamination would be relatively small, and those
cylinders would be processed in the same manner as cylinders not containing TRU and Tc
contamination.

Some of the cylinders manufactured before 1978 were painted with coatings containing
polychlorinated biphenyls (PCBs). (Although PCBs are no longer in production in the
United States, from the 1950s to the late 1970s, PCBs were added to some paints as fungicides
and to increase durability and flexibility.) The long persistence of PCBs in the environment and
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the tendency for bioaccumulation in the
foodchain has resulted in regulations to prevent
their release and distribution in the environ-
ment. Potential issues associated with PCB-
containing cylinder coatings are addressed in
more detail in Appendix B of the EIS. As
discussed in Appendix B, the presence of
PCBs in the coatings of some cylinders is not
expected to result in health and safety risks to
workers or the public.

S.1.2 Purpose and Need

DOE needs to convert its inventory of
DUFg to a more stable chemical form for use
or disposal. This need follows directly from
(1) the decision presented in the August 1999
ROD for the PEIS, namely, to begin
conversion of the DUFg inventory as soon as
possible, and (2) P.L. 107-206, which directs
DOE to award a contract for construction and
operation of conversion facilities at both the
Paducah site and the Portsmouth site.

S.1.3 Proposed Action

The proposed action evaluated in this
EIS is to construct and operate a conversion
facility at the Paducah site for converting the
Paducah DUFg inventory into depleted
uranium oxide (primarily U30g) and other
converson products. The action includes
construction, operation, maintenance, and
D&D of the proposed DUFg conversion
facility at the Paducah site; transportation of
depleted uranium conversion products and
waste materials to a disposa facility;
transportation and sale of the HF produced as a
conversion co-product; and neutralization of
HF to CaF, and its sale or disposal in the event

that the HF product is not sold. Although not part of the proposed action, this EIS considers an
option of shipping the cylinders stored at ETTP to Paducah rather than to Portsmouth (under this
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Summary Datafor Breached Cylinders at .
the Storage Sites through 2003

Paducah Site, three breached cylinders. One
identified in 1992 was initiated by mechanical
damage during stacking. The breached area
was about 0.06 in. x 2in. (0.16 cm x 5.1 cm).
Estimated material loss was 0. The other two
cylinder breaches were identified as breached
because of missing cylinder plugs; they were
identified between 1998 and 2002. Material
loss from these cylinders was not estimated.

ETTP Site, five breached cylinders. Four
were identified in 1991 and 1992. Two of
these were initiated by mechanical damage
during stacking, and two were caused by
external corrosion due to prolonged ground
contact. The breach areas for these four
cylinders were about 2 in. (5.1 cm), 6in.
(15cm), and 10in. (25cm) in diameter for
three circular breaches, and 17 in. x 12 in. for
a rectangular-shaped breach. The mass of
material loss from the cylinders could not be
estimated because equipment to weigh the
cylinders was not available a the ETTF site.
The fifth breach occurred in 1998 and was
caused by steel grit blasting, which resulted in
a breach at the location of an as-fabricated
weld defect (immediately repaired without
loss of DUFg).

Portsmouth Site, three breached cylinders:
Two identified in 1990 were initiated by
mechanical damage during stacking; the
damage was not noticed immediately, and
subsequent corrosion occurred at the point of
damage. The largest breach size was about
9in. x 18 in. (23 cm x 46 cm); the estimated
mass of DUFg lost was between 17 and 109 |b
(7.7 and 49 kg). The next largest cylinder
breach had an area of about 2 in. (5.1 cm) in
diameter; the estimated DUFg lost was less
than 4 1b (1.8 kg). The third breached cylinder
occurred in 1996 and was the result of
handling equipment knocking off a cylinder

plug.

option, DUFg cylinders would be converted and non-DUFg cylinders would be stored for
ultimate use) and an option of expanding facility operations.
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S.1.4 Scope

The scope of an EIS refers to the range of actions, alternatives, and impacts it considers.
As noted in Section S.1.1.4, on September 18, 2001, DOE published a NOI in the Federal
Register (66 FR 48123) announcing its intention to prepare an EIS for a proposal to construct,
operate, maintain, and decontaminate and decommission two DUFg conversion facilities at
Portsmouth, Ohio, and Paducah, Kentucky. The NOI announced that the scoping period for the
EIS would be open until November 26, 2001. The scoping period was later extended to
January 11, 2002. During the scoping process, the public was given six ways to submit
comments on the DUFg proposal to DOE, including public meetings, mail, facsimile
transmission, voice messages, electronic mail, and through a dedicated Web site. DOE held
public scoping meetings near Paducah, Kentucky, Portsmouth, Ohio, and Oak Ridge, Tennessee,
to give the public an opportunity to present comments on the scope of the EIS and to ask
guestions and discuss concerns regarding the EIS with DOE officials. The scoping meeting in
Paducah, Kentucky, was held on December 6, 2001. Approximately 140 comments were
received from about 30 individuals and organizations during the scoping period via all media.
These comments were examined to determine the proposed scope of this EIS. Comments were
related primarily to five major issues. (1) DOE policy; (2) aternatives; (3) cylinder inventory,
maintenance, and surveillance; (4) transportation; and (5) general environmental concerns.
Comments received in response to the April 28, 2003, Notice of Change in NEPA Compliance
Approach were similar to those made during the public scoping period and were also considered.

The aternatives that are evaluated and compared in this EIS represent reasonable |
aternatives for converting DUFg. Three aternative locations within the Paducah site are
evaluated in detail in this EIS for the proposed action as well as a no action aternative. In
addition, this EIS considers an option of shipping the cylinders at ETTP to Paducah, athough
current proposals cal for these cylinders to be shipped to Portsmouth, and an option of
expanding the conversion facility operations. These dternatives and options, as well as
alternatives considered but not evaluated in detail, are described in more detail in Chapter 2.

S.1.5 Public Review of the Draft EIS

The two draft site-specific conversion facility EISs were mailed to stakeholders in late
November 2003, and a notice of availability was published by the EPA in the Federal Register
on November 28, 2003 (68 FR 66824). In addition, each EIS was also made available in its
entirety on the Internet at the same time, and e-mail notification was sent to those on the project
Web site mailing list. Stakeholders were encouraged to provide comments on the draft EISs
during a 67-day review period, from November 28, 2003, until February 2, 2004. Comments
could be submitted by calling a toll-free number, by fax, by letter, by e-mail, or through the
project Web site. Comments could also be submitted at public hearings held near Portsmouth,
Ohio, on January 7, 2004; Paducah, Kentucky, on January 13, 2004; and Oak Ridge, Tennessee,
on January 15, 2004. The public hearings were announced on the project Web site and in local
newspapers prior to the meetings.
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A total of about 210 comments was received during the comment period. The comments
received and DOE’s responses to those comments are presented in Volume 2 of this EIS.
Because of the similarities in the proposed actions and the general applicability of many of the
comments to both the Portsmouth and the Paducah site-specific conversion facility EISs, all
comments received on both EISs are included in Volume 2. In addition, al comments received
were considered in the preparation of both final EISs.

The most common issues raised by reviewers were related to support for the proposed
action and preferred alternative, transportation of cylinders, removal of cylinders from the ETTP
site, the potential for DOE to accept additional DUFs cylinders from other sources, the recently
announced USEC American Centrifuge Facility, and general health and safety concerns. Several
revisons were made to the two site-specific conversion facility draft EISs on the basis of the
comments received (changes are indicated by vertical lines in the right margin of the document).
The vast mgority of the changes were made to provide clarification and additional detalil.
Specific responses to each comment received on the draft EISs are presented in Volume 2 of this
EIS.

S.1.6 Relationship to Other NEPA Reviews

This DUFg Conversion EIS, along with the Portsmouth conversion facility EIS
(DOE/EIS-0360), represent the second level of atiered environmental review process being used
to evaluate and implement DOE’'s DUFg Management Program. The project-level review in
these conversion facility EISs incorporates, by reference, the programmatic analysis, as
appropriate, from the DUFg PEIS published by DOE in 1999.

In addition to the Portsmouth conversion facility EIS, which is directly related to this
EIS, DOE has prepared (or is preparing) other NEPA reviews that are related to the management
of DUFg or to the current DUFg storage sites. These reviews were evaluated and their results
taken into consideration in the preparation of this EIS. The related reviews included continued
waste management activities at Paducah, demonstration of a mixed waste vitrification process at
Paducah, and long-term management for DOE’ s inventory of potentially reusable uranium.

In addition, DOE prepared a Supplement Analysis for the shipment of up to 1,700 DUFg
cylinders that meet transportation requirements from ETTP to Portsmouth in fiscal years (FY's)
2003 through 2005. Based on the Supplement Analysis, DOE issued an amended ROD to the
PEIS concluding that the estimated impacts for the proposed transport of up to 1,700 cylinders
were less than or equal to those considered in the PEIS and that no further NEPA documentation
was required (68 FR 53603). Nonetheless, this EIS considers shipment of all DUFg and
non-DUFg at ETTP to Paducah by truck and rail.

S.1.7 Organization of This Environmental mpact Statement

This DUFg Conversion EIS consists of two volumes. Volume 1 contains 10 chapters and
8 appendixes. Chapter 1 describes background information, the purpose and need for the DOE
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action, the scope of the assessment, and related NEPA reviews and other studies. Chapter 2
defines the alternatives and options considered in this EIS. Chapter 3 discusses the
environmental setting at the Paducah and ETTP sites. Chapter 4 addresses the assumptions,
approach, and methods used in the impact analyses. Chapter 5 discusses the potential
environmental impacts of the alternatives, and Chapter 6 identifies the magjor laws, regulations,
and other requirements applicable to implementing the alternatives. Chapter 7 lists the cited
references used in preparing this EIS, and Chapter 8 lists the names of those who prepared this
EIS. Chapter 9 is a glossary of technical terms used in this EIS, and Chapter 10 is a subject
matter index.

The eight appendixes in Volumel include a summary of the pertinent text from
P.L.107-206 (Appendix A), a discussion of issues associated with potential TRU and Tc
contamination (Appendix B), comments received during public scoping and from the Notice of
Change in NEPA Compliance Approach (Appendix C), the environmental synopsis prepared to
support the DUFg conversion procurement process (Appendix D), the potential sale of HF and
CaF> and estimated health and socioeconomic impacts associated with their use (Appendix E), a
description of discipline-specific assessment methodologies (Appendix F), letters of consultation
(Appendix G), and the contractor disclosure statement (Appendix H).

Volume 2 of the EIS is the comment response document prepared after the public review
of the draft EIS. Volume 2 contains an overview of the public review process, copies of the
letters or other documents that contained comments to DOE, and the responses to all comments
received.

S.2 ALTERNATIVES

The alternatives considered in this EIS are summarized in Table S-2 and described below.

S.2.1 No Action Alternative

Under the no action alternative, it is assumed that DUFg cylinder storage would continue
indefinitely at the Paducah site. The no action alternative assumes that DOE would continue
surveillance and maintenance activities to ensure the continued safe storage of cylinders.
Potential environmental impacts are estimated through the year 2039. The year 2039 was
selected to be consistent with the PEIS, which evaluated a 40-year cylinder storage period
(1999-2039). In addition, long-term impacts (i.e., occurring after 2039) from potential cylinder
breaches are assessed.

Specificaly, the activities assumed to occur under no action include routine cylinder
inspections, ultrasonic testing of the wall thicknesses of selected cylinders, painting of cylinders
to prevent corrosion, cylinder yard surveillance and maintenance, reconstruction of several
storage yards, and relocation of some cylinders to the new or improved yards. It was assumed
that cylinders would be painted every 10 years. On the basis of these activities, an assessment of
the potential impacts on workers, members of the general public, and the environment was
conducted.
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For assessment purposes in this EIS,
two cylinder breach cases were evaluated. In
the first case, it was assumed that the planned
cylinder maintenance and painting program
would maintain the cylinders in a protected
condition and control further corrosion. For
this case, it was assumed that after initia
painting, some breaches would occur from
handling damage; a total of 36 future breaches
were estimated to occur through 2039. In the
second case, it was assumed that external
corrosion would not be halted by improved
storage conditions, cylinder maintenance, and
painting. This case was considered in order to
account for uncertainties with regard to how
effective painting would be in controlling
cylinder corrosion and uncertainties in the
future painting schedule. In this case, the
number of future breaches estimated through
2039 was 444 for the Paducah site (i.e., 11 per
year).
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Alternatives Considered in ThisEIS

No Action: NEPA regulations require
evaluation of ano action alternative as a basis
for comparing aternatives. In this EIS, the
no action alternative is storage of DUFg and
non-DUFg cylinders indefinitely in yards at
the Paducah site, with continued cylinder
surveillance and maintenance activities.

Proposed Action: Construction and operation
of a conversion facility at the Paducah site for
conversion of the Paducah DUFg inventory
into depleted uranium oxide (primarily U3Og)
and other conversion products.

Action Alternatives. Three action aternatives
focus on where to construct the conversion
facility within the Paducah site (Alternative
Locations A, B, and C). The preferred
dternativeis Location A.

The estimated number of future breaches at the Paducah site was used to estimate |
potential impacts that might occur during the repair of breached cylinders and impacts from
releases that might occur during continued cylinder storage.

S.2.2 Proposed Action Alternatives

The proposed action evaluated in this
EIS is to construct and operate a conversion
facility at the Paducah site for converting the
DUFg inventory stored at Paducah into
depleted uranium oxide (primarily U3Og) and
other conversion products. Three alternative
locations within the Paducah site are evaluated
(Table S-2). The conversion facility would
convert DUFg into a stable chemical form for

Proposed Action .

The proposed action in this EIS s
construction and operation of a conversion
facility at the Paducah site for conversion of
the Paducah DUFg inventory into depleted
uranium oxide (primarily U3Og) and other
conversion products. Three dlternative
locations within the Paducah site are
evaluated (Locations A, B, and C).

beneficial use/reuse and/or disposal. The off-gas from the conversion process would yield
agueous HF, which would be processed and marketed or converted to a solid for sale or disposal.
To support the conversion operations, the emptied DUFg cylinders would be stored, handled, and
processed for reuse as uranium oxide disposal containers to the extent practicable. The time \
period considered is a construction period of approximately 2 years, an operational period of 25
years, and a 3-year period for the D&D of the facility. Current plans call for construction to
begin in the summer of 2004. The assessment is based on the conceptua conversion facility
design proposed by UDS, the selected contractor (see text box).
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The action alternatives focus on where
to site the conversion facility within the Conversion Facility Design .
Paducah site. The Paducah site was evaluated
to identify alternative locations for & o0 G e eloped by UDS, the selected
conv'erson. fac!l!ty. The three alternat!ve conversion contractor. At the time the draft
locations identified at the Paducah site, EIS was prepared, the UDS design was in the
denoted Locations A, B, and C, are shown in 30% conceptua stage, with severa facility
Figure S-3. design options being considered.

This EIS is based on the conversion facility

Following the public comment period, the
. , draft EIS was revised on the basis of
S2.2.1 Alternative Locatlorl A comments received and on the basis of UDS
(Preferred Alternative) 100% conceptual facility design. This final
EIS identifies and evaluates design options
Location A is the preferred location for where possible.
the conversion facility. It is located South Of o ————————————
the administration building and its parking lot,
immediately west of and next to the primary location of the DOE cylinder yards and east of the
main plant access road. This location is an L-shaped tract consisting mostly of grassy field.
However, the southeastern section isawooded area. A drainage ditch crosses the northern part of
the site, giving the cylinder yard storm water access to the Kentucky Pollution Discharge
Elimination System (KPDES) Outfall 017. This location is about 35 acres (14 ha) in size. This
location was identified in the RFP for conversion services as the site for which bidders were to
design their proposed facilities.

S.2.2.2 Alternative Location B

Location B is directly south of the Paducah maintenance building and west of the main
plant access road. The northern part of this location is mowed grass and has a dightly rolling
topography. The southern part has a dense covering of trees and brush, and some high-voltage
power lines cross it, limiting its use. This location has an area of about 59 acres (23 ha).

S.2.2.3 Alternative Location C

Location C is east of the Paducah pump house and cooling towers. It has an area of about
53 acres (21 ha). Dykes Road runs through the center of this location from north to south. Use of
the eastern half of this location could be somewhat limited because severa high-voltage power
lines run through this area.

S.2.2.4 Conversion Process Description

The proposed conversion system is based on a proven commercia process in operation at
the Framatome Advanced Nuclear Power fuel fabrication facility in Richland, Washington. The
UDS dry conversion is a continuous process in which DUFg is vaporized and converted to
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a mixture of uranium oxides (primarily U30g) by reaction with steam and hydrogen in a
fluidized-bed conversion unit. The hydrogen is generated using anhydrous ammonia (NH3).
Nitrogen is also used as an inert purging gas and is released to the atmosphere through the
building stack as part of the clean off-gas stream. The depleted U30g powder is collected and
packaged for disposition. The process equipment would be arranged in paralel lines. Each line
would consist of two autoclaves, two conversion units, a HF recovery system, and process
off-gas scrubbers. The Paducah facility would have four paralel conversion lines. Equipment
would also be installed to collect the HF co-product and process it into any combination of
several marketable products. A backup HF acid neutralization system would be provided to
convert up to 100% of the HF acid to CaF, for storage, sae, or disposal in the future, if
necessary. Figure S-4 is an overall material flow diagram for the conversion facility; Figure S-5
is a conceptua facility site plan. A summary of key facility characteristics is presented in
Table S-3.

The conversion facility will be designed to convert 18,000 t (20,000 tons) of DUFg per
year, requiring 25 years to convert the Paducah inventory. The Paducah processing facility
would be approximately 148 ft x 271 ft (45 m x 83 m). The conversion facility would occupy a
total of approximately 10 acres (4 ha), with up to 45 acres (18 ha) of land disturbed during
construction (including temporary construction lay-down areas and utility access). Some of the
disturbed areas would be areas cleared for railroad or utility access, not adjacent to the
construction area

The conversion process would generate four conversion products that have a potential use
or reuse: depleted U30g, HF, CaFp, and stee from emptied DUFg cylinders (if not used as
disposal containers). DOE has been working with industrial and academic researchers for several
years to identify potential uses for these products. Some potential uses for depleted uranium exist
or are being developed, and DOE believes that a viable market exists for the HF generated
during conversion. To take advantage of these to the extent possible, DOE requested in the RFP
that the bidders for conversion services investigate and propose viable uses. Table S4
summarizes the probable disposition paths identified by UDS for each of the conversion
products.

S.2.2.5 Option of Shipping ETTP Cylindersto Paducah

DOE proposes to ship the DUFg and non-DUFg cylinders at ETTP to Portsmouth.
However, this EIS considers an option of sending the ETTP cylinders to Paducah. All shipments
of ETTP cylinders would have to be made consistent with U.S. Department of Transportation
(DOT) regulations for the shipment of radioactive materials as specified in Title 49 of the CFR
(see text box on page S-24). A large number of the ETTP DUFg cylinders do not meet the DOT
requirements intended to maintain the safety of shipments during both routine and accident
conditions. Some cylinders have physically deteriorated such that they no longer meet the DOT
requirements. Currently, it is estimated that 1,700 cylinders are DOT compliant.
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Before shipment, each cylinder would be inspected to determine if it met DOT
requirements. This inspection would include a record review to determine if the cylinder was
overfilled; a visua inspection for damage or defects; a pressure check to determine if the
cylinder was overpressurized; and an ultrasonic wall thickness measurement (based on a visual
inspection, if necessary). If a cylinder passed the inspection, the appropriate documentation
would be prepared, and the cylinder would be loaded directly for shipment.

This EIS considers three options for shipping noncompliant cylinders from ETTP:
obtaining an exemption from the DOT to ship the cylinders “as-is’ or following repairs, use of
cylinder overpacks, and use of a cylinder transfer facility. For an exemption to be granted, DOE
would have to demonstrate that the proposed shipments would achieve a level of safety that
would be at least equal to the level required by the regulations, likely requiring some type of
compensatory measures. An overpack (the second option) is a container into which a cylinder is
placed for shipment. The overpack would be designed, tested, and certified to meet al DOT
shipping requirements. It would be suitable for containing, transporting, and storing the cylinder
contents regardless of cylinder condition. The third option considers the transfer of the DUFg
from substandard cylinders to new or used cylinders that would meet all DOT requirements. This
option could require the construction of a new cylinder transfer facility at ETTP, for which there
are no current plans. If a decision were made to construct such a facility, additional NEPA
review would be conducted. Transportation impacts are estimated for shipment by both truck and
rail after cylinder preparation.

S.2.2.6 Option of Expanding Conversion Facility Operations

The conversion facility at Paducah is currently being designed to process the DOE DUFg
cylinder inventory at the site over 25 years by using four process lines (see Sections S.2.2.4 and
2.2.2). There are no current plans to operate the conversion facility beyond this time period or to
increase the throughput of the facility by adding an additional process line. However, a future
decision to extend conversion facility operations or increase throughput at the site could be made
for several reasons. Consequently, this EIS includes an evaluation of the environmenta impacts
associated with expanding conversion facility operations at the site in order to provide future
planning flexibility. (Impacts are discussed in Section S.5.22 and presented in detail in Section
5.2.6.) The possible reasons for expanding operations in the future are discussed below.

The DOE Office of Inspector Genera (OIG) issued a final audit report in March 2004
reviewing the proposed depleted uranium hexafluoride conversion project. The OIG report
recommends that the Office of Environmental Management (EM) conduct a cost benefit analysis
to determine the optimum size of the Portsmouth conversion facility and, on the basis of the
results of that review, implement the most cost-effective approach. The report states that by
adding an additional process line to the Portsmouth facility, the time to process the Portsmouth
and ETTP inventories of DUFs could be shortened by 5 years at a substantial cost savings of
55 million dollars,

In contrast to the findings at Portsmouth, the OIG report notes that it would not be
feasible to add an additional conversion line to the Paducah facility. Consequently, this EIS
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evaluates the potential environmental impacts associated with increasing the Paducah plant
throughput by implementing process improvements (see Section S.5.22). On the basis of
experience with other projects, DOE believes that higher throughput rates can be achieved by
improving the efficiency of the planned equipment.

A future decision to extend operations or expand throughput might also result from the
fact that DOE could assume management responsibility for DUFg in addition to the current
inventory. Possible reasons include future DOE management responsibility for DUFg due to
regulatory changes or possible MOAs between USEC and DOE; development of an advanced
enrichment technology by USEC (currently proposed for the Portsmouth site); and new
commercia uranium enrichment facilities that may be built and operated in the United States by
commercia companies other than USEC. In addition, because the Portsmouth facility would
conclude operations approximately 7 years before the current Paducah inventory would be
converted at the Paducah site, it is possible that some DUFg cylinders could be transferred from
Paducah to Portsmouth, particularly if DOE assumes responsibility for additional DUFg at
Paducah. These possibilities are discussed and evaluated in this EIS in order to provide future
planning flexibility.

Transportation Requirements
for DUFg Cylinders

All shipments of UFg cylinders have to be made in accordance with applicable DOT regulations for
the shipment of radioactive materials; specifically, the provisions of 49 CFR Part 173, Subpart I. The
DOT regulations require that each UFg cylinder be designed, fabricated, inspected, tested, and
marked in accordance with the various engineering standards that were in effect at the time the
cylinder was manufactured. The DOT requirements are intended to maintain the safety of shipments
during both routine and accident conditions. The following provisions are particularly important
relative to DUFg cylinder shipments:

1. A cylinder must be filled to less than 62% of the certified volumetric capacity (the fill limit was
reduced from 64% to 62% in about 1987).

2. The pressure within a cylinder must be less than 14.8 psia (subatmospheric pressure).

3. A cylinder must be free of cracks, excessive distortion, bent or broken valves or plugs, and
broken or torn stiffening rings or skirts, and it must not have a shell thickness that has decreased
below a specified minimum value. (Shell thicknesses are assessed visually by a code vessel
inspector, and ultrasonic testing may be specified at the discretion of the inspector to verify wall
thickness, when and in areas the inspector deems necessary.)

4. A cylinder must be designed so that it will withstand (1) ahydraulic test at an internal pressure of
at least 1.4 megapascals (200 psi) without leakage; (2) a free drop test onto a flat, horizontal
surface from a height of 1 ft (0.3 m) to 4 ft (1.2 m), depending on the cylinder’s mass, without
loss or dispersal; and (3) a 30-minute thermal test equivalent to being engulfed in a hydrocarbon
fuel/air fire having an average temperature of at least 800°C (1,475°F) without rupture of the
containment system.
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S.2.3 Alternatives Considered but Not Analyzed in Detail

S.2.3.1 Use of Commercial Conversion Capacity

An alternative examined was using existing UFg conversion capacity at commercial
nuclear fuel fabrication facilities that convert natural or enriched UFg to UO> in lieu of
constructing new conversion capacity for DUFg. This alternative was not analyzed in detail
because the small capacity possibly available to DOE, coupled with the low interest level
expressed by facility owners, indicates that the feasibility of this suggested alternativeis low, and
the duration of the conversion period islong (more than 125 years).

S.2.3.2 Sites Other Than Paducah

The consideration of alternative sites was limited to alternative locations within the
Paducah site in response to Congressiona direction. As discussed in detall in Section 1.1,
Congress has acted twice regarding the construction and operation of DUFg conversion facilities
at Portsmouth and Paducah. Both P.L. 105-204 and P.L. 107-206 directed DOE to construct and
operate conversion facilities at these two sites.

S.2.3.3 Alternative Conversion Processes

Potential environmental impacts associated with alternative conversion processes were
considered during the procurement process, including the preparation of an environmental
critique and environmental synopsis (Appendix D of this EIS), which were prepared in
accordance with the requirements of 10 CFR 1021.216. The environmental synopsis concluded
that, on the basis of assessment of potential environmental impacts presented in the critique, no
proposal received by DOE was clearly environmentally preferable. The potential environmental
impacts associated with the proposals were found to be similar to, and generally less than, those
presented in the DUFg PEIS for representative conversion technologies.

S.2.3.4 Long-Term Storage and Disposal Alter natives

There are no current plans for long-term storage of conversion products; long-term
storage aternatives were analyzed in the PEIS, including storage as DUFg and storage as an
oxide (either U3Og or UO»). The potential environmental impacts from long-term storage were
evaluated in the PEIS for representative and generic sites. Therefore, long-term storage
alternatives were not evaluated in this EIS.

With respect to disposdl, this EIS evaluates the impacts from packaging, handling, and
transporting depleted uranium conversion products from the conversion facility to a LLW
disposal facility that would be (1) selected in a manner consistent with DOE policies and orders,
and (2) authorized or licensed to receive the conversion products by DOE (in conformance with
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DOE orders), the U.S. Nuclear Regulatory Commission (NRC) (in conformance with NRC
regulations), or an NRC Agreement State agency (inconformance with state laws and
regulations determined to be equivaent to NRC regulations). Assessment of the impacts and
risks from on-site handling and disposal at the LLW disposal facility is deferred to the disposal
site’s site-specific NEPA or licensing documents. However, this EIS covers the impacts from
transporting the DUFg conversion products to both the Envirocare of Utah, Inc., facility and the
NTS. DOE plans to decide the specific disposal location(s) for the depleted U3Og conversion
product after additional appropriate NEPA review. Accordingly, DOE will continue to evaluate
its disposal options and will consider any further information or comments relevant to that
decision. DOE will give a minimum 45-day notice before making the specific disposal decision
and will provide any supplemental NEPA analysis for public review and comment.

S.2.3.5 Other Transportation Modes

Transportation by air and barge were considered but not anayzed in detail.
Transportation by air was deemed to not be reasonable for the types and quantities of materials
that would be transported to and from the conversion site. Transportation by barge was also
considered and deemed to be unreasonable. ETTP is the only site with a nearby barge facility. \
Paducah would either have to build new facilities at a distance of at least 6 mi (10 km) or use
existing facilities located 20 to 30mi (32 to 48km) from the site, and an additiona
loading/unloading step and on-land transport by truck or rail over this distance would be
required. If barge shipment was proposed in the future and considered to be reasonable, an
additional NEPA review would be conducted.

S.2.3.6 One Conversion Plant for Two Sites

In the NOI published in the Federal Register on September 18, 2001, construction and
operation of one conversion plant was identified as a preliminary aternative that would be
considered in the conversion EIS. However, with the passage of P.L. 107-206, which mandates
the award of a contract for the construction and operation of conversion facilities a both |
Paducah and Portsmouth, the one conversion plant alternative was considered but not analyzed in
thisEIS.

S.3 AFFECTED ENVIRONMENT

This EIS considers the proposed action at the Paducah site for conversion of the Paducah
DUFs inventory, including the option of shipping cylinders from the ETTP site to the Paducah
site. Chapter 3 presents a detailed description of the affected environment at and around the
Paducah and ETTP sites. Environmental resources and values that could potentially be affected |
include the following:
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e Cylinder yards, e Wetlands,

e Siteinfrastructure, » Threatened and endangered species,

e Airquality, » Public and occupational safety and health,
* Noise, »  Socioeconomics,

e  Sails, * Waste management,

» Surface and groundwater, e Landuse,

* Vegetation, e Cultura resources, and

«  Wildlife, * Environmenta justice.

S.4 ENVIRONMENTAL IMPACT ASSESSMENT APPROACH, ASSUMPTIONS,
AND METHODOLOGY

Potential environmental impacts were assessed by examining all of the activities required
to implement each alternative, including construction of the required facility, operation of the
facility, and transportation of materials between sites (Figure S-6). For continued cylinder
storage under the no action alternative, potential long-term impacts were also estimated. For each
aternative, potential impacts to workers, members of the genera public, and the environment
were estimated for both normal operations and for potential accidents.

The analysis for this EIS considered all potential areas of impact and emphasized those
that might have a significant impact on human health or the environment, would be different
under different alternatives, or would be of specia interest to the public (such as potential
radiation effects). The estimates of potentia environmental impacts for the action alternatives
were based on characteristics of the proposed UDS conversion facility.

The process of estimating environmental impacts from the conversion of DUFg is subject
to some uncertainty because final facility designs are not yet available. In addition, the methods
used to estimate impacts have uncertainties associated with their results. This EIS impact
assessment was designed to ensure — through selection of assumptions, models, and input
parameters — that impacts would not be underestimated and that relative comparisons among
the alternatives would be valid and meaningful. Although uncertainty may characterize estimates
of the absolute magnitude of impacts, a uniform approach to impact assessment enhances the
ability to make valid comparisons among alternatives. This uniform approach was implemented
in the analyses conducted for this EIS to the extent practicable.

Table S-5 summarizes the major assumptions and parameters that formed the basis of the
analysesinthisEIS.
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S.5 CONSEQUENCESAND COMPARISON OF ALTERNATIVES

This EIS analyzes potential impacts at the Paducah site under the no action alternative
and the proposed action aternatives. Under the no action alternative, potential impacts associated
with the continued storage of DUFg cylinders in yards are evaluated through 2039; in addition,
the long-term impacts that could result from releases of DUFg and HF from future cylinder
breaches are evaluated. For the proposed action, potential impacts are evaluated at three
aternative locations for a construction period of 2 years and an operational period of 25 years.

The potential environmental impacts at Paducah under the proposed action aternatives
and the no action alternative are presented in Table S-6 (placed at the end of this summary). To
supplement the information in Table S-6, each area of impact evaluated in this EIS is discussed
below. Mgor similarities and differences among the alternatives are highlighted. Additional

details and discussion are provided in Chapter 5 for each alternative.

S.5.1 Human Health and Safety — Construction and Nor mal Facility Oper ations

Under the no action alternative and the
action aternatives, it is estimated that potential
exposures of workers and members of the
general public to radiation and chemicals
would be well within applicable public health
standards and regulations during normal
facility operations (including 10 CFR 835,
40CFR 61 SubpatH, and DOE
Order 5400.5). The estimated doses and risks
from radiation and/or chemica exposures of
the genera public and noninvolved workers
would be very low, with zero latent cancer
fatalities (LCFs) expected among these groups
over the time periods considered, and with
minimal adverse health impacts from chemical
exposures expected. (Dose and risk estimates
are shown in Table S6.) In genera, the
location of a conversion facility within the
Paducah site would not significantly affect
potential impacts (i.e, no significant
differences in impacts from Location A, B, or
C were identified) to workers or the general
public during normal facility operations.

Key Conceptsin Estimating Risks
from Radiation

The health effect of concern from exposure to
radiation at levels typical of environmental
and occupational exposures is the inducement
of cancer. Radiation-induced cancers may
take years to develop following exposure and
are generaly indistinguishable from cancers
caused by other sources. Current radiation
protection standards and practices are based
on the premise that any radiation dose, no
matter how small, can result in detrimental
health effects (cancer) and that the number of
effects produced is in direct proportion to the
radiation dose. Therefore, doubling the
radiation dose is assumed to result in
doubling the number of induced cancers. This
approach is called the “linear-no-threshold
hypothesis’ and is generally considered to
result in conservative estimates (i.e., over-
estimates) of the headth effects from low
doses of radiation.

Construction workers at Locations A and C and cylinder yard reconstruction workers under the
no action alternative would receive low doses (i.e., up to 40 mrem/yr for the action aternatives
and up to 230 mrem/yr for the no action alternative) because of the proximity of the construction
sites to the cylinder yards.
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Involved workers (persons directly involved in the handling of radioactive or hazardous
materials) could be exposed to low-level radiation emitted by uranium during the normal course
of their work activities, and this exposure could result in a dlight increase in the risk for
radiation-induced LCFs to individual involved workers. (The possible presence of TRU and Tc
contamination in the cylinder inventory would not contribute to exposures during normal
operations.) The annual number of workers exposed could range from about 40 (under the
no action aternative) to 172 under the action alternatives. Under the no action alternative, it is
estimated that radiation exposure of involved workers would result in a 1-in-2 chance of one
additional LCF among the entire involved worker population over the life of the project. Under
the action aternatives, a 1-in-7 chance of one additional LCF among involved workers over the
life of the project was estimated.

Possible radiological exposures from using groundwater potentially contaminated as a
result of releases from breached cylinders or facility releases were also evaluated. In general,
these exposures would be at very low levels and within applicable public health standards and
regulations. However, the uranium concentration in groundwater could exceed 20 pg/L (the
drinking water guideline used for comparison in this EIS) at some time in the future under the no
action alternative if cylinder corrosion was not controlled. This scenario is highly unlikely
because ongoing cylinder inspections and maintenance would prevent significant releases from
occurring.

S.5.2 Human Health and Safety — Facility Accidents

S.5.2.1 Physical Hazards

Under al alternatives, workers could be injured or killed as a result of on-the-job
accidents unrelated to radiation or chemical exposure. On the basis of accident statistics for
similar industries, it is estimated that under the no action alternative, zero fatalities and about
84 injuries might occur through 2039 at the Paducah site (about 2 injuries per year). Under the
action aternatives, the risk of physical hazards would not depend on the location of the
conversion facility. No fatalities are predicted, but about 11 injuries during construction and
about 200 injuries during operations could occur at the conversion facility (about 6 injuries per
year during a 2-year construction period and 8 injuries per year during operations). Accidental
injuries and deaths are not unusual in industries that use heavy equipment to manipulate heavy
objects and bulk materials.

S.5.2.2 Facility AccidentsInvolving Radiation or Chemical Releases

Under all alternatives, it is possible that accidents could release radiation or chemicals to
the environment, potentially affecting workers and members of the general public. Of al the
accidents considered, those involving DUFg cylinders and those involving chemicals at the
conversion facility would have the largest potential effects.
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The cylinder management plan
(Commonwealth of Kentucky and DOE 2003)
outlines required cylinder maintenance
activities and procedures to be undertaken in
the event of a cylinder breach and/or release of
DUFg from one or more cylinders. Under all
aternatives, there is a low probability that
accidents involving DUFg cylinders could
occur at the current storage locations. If an
accident occurred, DUFg could be released to
the environment. If a release occurred, the
DUFg would combine with moisture in the air,
forming gaseous HF and UOoF,, a soluble
solid in the form of smal particles. The
depleted uranium and HF could be dispersed
downwind, potentially exposing workers and
members of the genera public to radiation and
chemical effects. The amount released would
depend on the severity of the accident and the
number of cylinders involved. The probability
of cylinder accidents would decrease under the
action aternatives as the DUFg was converted
and the number of cylinders in storage
decreased as aresult.
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Health Effectsfrom Accidental
Chemical Releases

The impacts from accidental chemical
releases were estimated by determining the
numbers of people downwind who might
experience adverse effects and irreversible
adverse effects:

Adverse Effects: Any adverse health effects
from exposure to a chemical release, ranging
from mild and transient effects, such as
respiratory irritation or skin rash (associated
with lower chemical concentrations), to
irreversible (permanent) effects, including
death or impaired organ function (associated
with higher chemical concentrations).

Irreversible Adverse Effects. A subset of
adverse effects, irreversible adverse effects
are those that generaly occur a higher
concentrations and are permanent in nature.
Irreversible effects may include death,
impaired organ function (such as centra
nervous system or lung damage), and other
effects that may impair everyday functions.

For releases involving DUFg and other

uranium compounds, both chemical and radiological effects could occur if the material was
ingested or inhaled. The chemical effect of most concern associated with internal uranium
exposure is kidney damage, and the radiological effect of concern is an increase in the
probability of developing cancer. With regard to uranium, chemical effects occur at lower
exposure levels than do radiological effects. Exposure to HF from accidental releases could
result in arange of health effects, from eye and respiratory irritation to death, depending on the
exposure level. Large anhydrous NH3 releases could also cause severe respiratory irritation and
death (NH3 is used to generate hydrogen, which is required for the conversion process).

Chemical and radiological exposures to involved workers under accident conditions
would depend on how rapidly the accident developed, the exact location and response of the
workers, the direction and amount of the release, the physical forces causing or caused by the
accident, meteorological conditions, and the characteristics of the room or building if the
accident occurred indoors. Impacts to involved workers under accident conditions would likely
be dominated by physical forces from the accident itself; thus, quantitative dose/effect estimates
would not be meaningful. For these reasons, the impacts to involved workers during accidents
are not quantified in this EIS. However, it is recognized that injuries and fatalities among
involved workers would be possible if an accident did occur.
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Under the no action alternative, for accidents involving cylinders that might happen at
least once in 100 years (i.e., likely accidents [see text box]), it is estimated that the off-site
concentrations of HF and uranium would be considerably below levels that would cause adverse
chemical effects among members of the genera public from exposure to these chemicals.
However, up to 10 noninvolved workers might experience potentia adverse effects from
exposure to HF and uranium (mild and temporary effects, such as respiratory irritation or
temporary decrease in kidney function). It is estimated that one noninvolved worker might
experience potentia irreversible adverse effects that are permanent in nature (such as lung
damage or kidney damage), with no fatalities expected. Radiation exposures would be unlikely
to result in additional LCFs among noninvolved workers or members of the general public for
these types of accidents.

Cylinder accidents that are less likely to occur could be more severe, having greater
consequences that could potentially affect off-site members of the general public. These types of
accidents are considered extremely unlikely, expected to occur with a frequency of between once
in 10,000 years and once in 1 million years of operations. Based on the expected frequency,
through 2039, the probability of this type of accident was estimated to be about 1 chance in
2,500. Among all the cylinder accidents analyzed, the postulated accident that would result in the
largest number of people with adverse effects (including mild and temporary as well as
permanent effects) would be an accident that involves rupture of cylindersin afire. If this type of
accident occurred at the Paducah site, it is estimated that up to 2,000 members of the general
public and 910 noninvolved workers might experience adverse chemical effects from HF and
uranium exposure (mild and temporary effects, such as respiratory irritation or temporary
decrease in kidney function). It is estimated that more adverse effects would occur among the
genera public than among noninvolved workers because of the buoyancy effects from the fire on
contaminant plume spread (i.e., the concentrations that would occur would be higher at points
farther from the release than at closer locations).

The postulated cylinder accident that
would result in the largest number of persons
with irreversible adverse hedth effects is a
corroded cylinder spill under wet conditions,
with an estimated frequency of between once
in 10,000 years and once in 1 million years of
operations. If this accident occurred, it is
estimated that 1 member of the general public
and 300 noninvolved workers —might
experience irreversible adverse effects (such as
lung damage or kidney damage). No fatalities
are expected among the members of the
genera public; there would be a potential for
3fatalities among noninvolved workers from
chemical effects. Radiation exposures would
be unlikely to result in additional LCFs among
noninvolved workers (1 chance in 170) or the
genera public (1 chancein 70).

Accident Categoriesand
Frequency Ranges

Likely: Accidents estimated to occur one or
more times in 100 years of facility operations
(frequency > 1 x 10-2/yr).

Unlikely: Accidents estimated to occur
between once in 100 years and once in
10,000 years of facility operations
(frequency = from 1 x 10°2/yr to 1 x 10-4/yr).

Extremely Unlikely: Accidents estimated to
occur between once in 10,000 years and once
in 1 million years of facility operations
(frequency = from 1 x 104/yr to 1 x 10-6/yr).

Incredible: Accidents estimated to occur less
than one time in 1 million years of facility
operations (frequency < 1 x 10-6/yr).
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In addition to the cylinder accidents discussed above is a certain class of accidents that
the DOE investigated; however, because of security concerns, information about such accidents
is not available for public review but is presented in a classified appendix to the EIS. All
classified information will be presented to state and local officias, as appropriate.

The number of persons actually experiencing adverse or irreversible adverse effects from
cylinder accidents would likely be considerably fewer than those estimated for this analysis and
would depend on the actual circumstances of the accident and the individua chemical
sengitivities of the affected persons. For example, although exposures to releases from cylinder
accidents could be life-threatening (especially with respect to immediate effects from inhalation
of HF at high concentrations), the guideline exposure level of 20 parts per million (ppm) of HF
used to estimate the potential for irreversible adverse effects from HF exposure is likely to result
in overestimates. This is because no animal or human deaths have been known to occur as a
result of acute exposures (i.e., 1 hour or less) at concentrations of less than 50 ppm; generally, if
death does not occur quickly after HF exposure, recovery is complete.

Similarly, the guideline intake level of 30 mg used to estimate the potential for
irreversible adverse effects from the intake of uranium in this EISis the level suggested in NRC
guidance. This level is somewhat conservative; that is, it is intended to overestimate rather than
underestimate the potential number of irreversible adverse effects in the exposed population
following uranium exposure. In more than 40 years of cylinder handling activities, no accidents
involving releases from cylinders containing solid UFg have occurred that have caused
diagnosable irreversible adverse effects among workers. In previous accidental exposure
incidents involving liquid UFg in gaseous diffusion plants, some worker fatalities occurred
immediately after the accident as a result of inhaation of HF generated from the UFgs. However,
no fatalities occurred as a result of the toxicity of the uranium exposure. A few workers were
exposed to amounts of uranium estimated to be about three times the guideline level (30 mg)
used for assessing irreversible adverse effects; none of these workers, however, actually
experienced such effects.

Under the action aternatives, low-probability accidents involving chemicals at the
conversion facility could have large potential consequences for noninvolved workers and
members of the general public. At a conversion site, accidents involving chemical releases, such
as NH3 and HF, could occur. NH3 is used to generate hydrogen for conversion, and HF can be
produced as a co-product of converting DUFg. Although the UDS proposal uses NH3 to generate
hydrogen, hydrogen can be produced using natural gas. In that case, the accident impacts would
be less than those discussed in this section for NH3 accidents. (Further details are provided about
potential NH3 and other accidents in Section5.2.2.2 for the conversion facility and in
Section 5.2.3 for transportation.)

The conversion accident estimated to have the largest potential consequences is an
accident involving the rupture of an anhydrous NH3 tank. Such an accident could be caused by a
large earthquake and is expected to occur with a frequency of less than once in 1 million years
per year of operations. The probability of this type of accident occurring during the operation of
a conversion facility is a function of the period of operation; over 25 years of operations, the
accident probability would be less than 1 chance in 40,000.
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If an NH3 tank ruptured at the conversion facility, a maximum of up to about
6,700 members of the genera public might experience adverse effects (mild and temporary
effects, such as respiratory irritation or temporary decrease in kidney function) as a result of
chemical exposure. A maximum of about 370 people might experience irreversible adverse
effects (such as lung damage or kidney damage), with the potential for about 7 fatalities. With
regard to noninvolved workers, up to about 1,600 workers might experience adverse effects
(mild and temporary) as aresult of chemical exposures. A maximum of about 1,600 noninvolved
workers might experience irreversible adverse effects, with the potential for about 30 fatalities.

The location of the conversion facility within the Paducah site would affect the number of
noninvolved workers who might experience adverse or irreversible adverse effects from an HF
or NH3 tank rupture accident. However, the accident analyses indicate that the impacts would
not be consistently higher or lower at any of the alternative locations.

Although such high-consequence accidents at a conversion facility are possible, they are
expected to be extremely rare. The risk (defined as consequence x probability) for these
accidents would be less than 1 fatality and less than 1 irreversible adverse health effect for
noninvolved workers and members of the public combined. NH3 and HF are commonly used for
industrial applications in the United States, and there are well-established accident prevention
and mitigative measures for HF and NH3 storage tanks. These include storage tank siting
principles, design recommendations, spill detection measures, and containment measures. These
measures would be implemented, as appropriate.

Under the action alternatives, the highest consequence radiologica accident is estimated
to be an earthquake damaging the depleted U3Og product storage building. If this accident
occurred, it is estimated that about 180 Ib (82 kg) of depleted U3Og would be released to the
atmosphere outside of the building. The maximum collective dose received by the general public
and the noninvolved workers would be about 70 person-rem and 1,300 person-rem, respectively.
There would be about a 1-in-40 chance of an LCF among the general public and a 1-in-5 chance
of an LCF among the noninvolved workers. Because the accident has a probability of occurrence
that is about 1 chance in 4,000, the risk posed by the accident would be essentially zero LCFs
among both the public and the workers.

S.5.3 Human Health and Safety — Transportation

Under the no action aternative, only small amounts of the LLW and low-level
radioactive mixed waste (LLMW) that would be generated during routine cylinder maintenance
activities would require transportation (about one shipment per year). Only negligible impacts
are expected from such shipments. No DUFg or non-DUFg cylinders would be transported
between sites.

Under the action alternatives, the number of shipments would include the following:
1. If U3Og was disposed of in emptied cylinders, there would be approximately

7,240 railcar shipments of depleted U3zOg from the conversion facility to
Envirocare (proposed) or NTS (option), or up to 36,200 truck shipments
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(alternative) to either Envirocare or NTS. The numbers of shipments would be
about 16,400 for trucks or 4,100 for railcars if bulk bags were used as disposal
containers.

2. About 15,300 truck or 3,060 railcar shipments of aqueous (70% and 49%) HF
could occur; aternatively, the aqueous HF could be neutralized to Cako,
requiring a total of about 25,000 truck or 6,300 railcar shipments. Currently,
the destination for these shipmentsis not known.

3. About 1,300 truck or 650 railcar shipments of anhydrous NH3 from a supplier
to the site. Currently, the origin of these shipmentsis not known.

4. Emptied hedl cylinders to Envirocare or NTS, if bulk bags were used to
dispose of the depleted U30s.

5. For the option of shipping ETTP cylinders to Paducah, approximately
5,400 truck or 1,400 railcar shipments of cylinders from ETTP.

During normal transportation operations, radioactive material and chemicals would be
contained within their transport packages. Health impacts to crew members (i.e., workers) and
members of the general public along the routes could occur if they were exposed to low-level
external radiation in the vicinity of uranium material shipments. In addition, exposure to vehicle
emissions (engine exhaust and fugitive dust) could potentialy cause latent fatalities from
inhalation.

The risk estimates for emissions are based on epidemiological data that associate
mortality rates with particulate concentrations in ambient air. (Increased latent mortality rates
resulting from cardiovascular and pulmonary diseases have been linked to incremental increases
in particulate concentrations.) Thus, the increase in ambient air particul ate concentrations caused
by atransport vehicle, with its associated fugitive dust and diesel exhaust emissions, is related to
such premature latent fatalities in the form of risk factors. Because of the conservatism of the
assumptions made to reconcile results among independent epidemiological studies and
associated uncertainties, the latent fatality risks estimated for normal vehicle emissions should be
considered to be an upper bound.3 For the transport of conversion products and co-products
(depleted U30g, agueous HF, and emptied cylinders, if not used as disposal containers), it is
conservatively estimated that a total of up to 20 fatalities from vehicle emissions could occur if
shipments were only by truck and if agueous HF product was sold and transported 620 mi
(1,000 km) from the site (about 30 fatalities are estimated if HF was neutralized to CaF, and
transported 620 mi [1,000 km]). The number of fatalities occurring from exhaust emissions if
shipments were only by rail would be less than 1 if HF was sold and about 1 if the HF was
neutralized to CaF».

3 For perspective, in arecently published EIS for a geologic repository at Y ucca Mountain, Nevada, the same risk
factors were used for vehicle emissions; however, they were adjusted to reduce the amount of conservatism in
the estimated health impacts. As reported in the Yucca Mountain EIS, the adjustments resulted in a reduction in
the emission risks by a factor of about 30.
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Exposure to external radiation during normal transportation operations is estimated to
cause less than 1 LCF under both truck and rail options. Members of the general public living
along truck and rail transportation routes would receive extremely small doses of radiation from
shipments, about 0.1 mrem or less over the duration of the program. This would be true even if a
single person was exposed to every shipment of radioactive material during the program.

Traffic accidents could occur during the transportation of radioactive materials and
chemicals. These accidents could potentially affect the health of workers (i.e., crew members)
and members of the general public, either from the accident itself or from accidental releases of
radioactive materials or chemicals.

The total number of traffic fatalities (unrelated to the type of cargo) was estimated on the
basis of nationa traffic statistics for shipments by both truck and rail. If the agueous HF was sold
to users about 620 mi (1,000 km) from the site, about 2 traffic fatalities under the truck option
would be estimated and 1 traffic fatality would be estimated under the rail option. If HF was
neutralized to CaF,, about 4 fatalities would be estimated for the truck option, and 2 fatalities for
therail option.

Severe transportation accidents could also result in a release of radioactive material or
chemicals from a shipment. The consequences of such a release would depend on the material
released, location of the accident, and atmospheric conditions at the time. Potential consequences
would be greatest in urban areas because more people could be exposed. Accidents that occurred
when atmospheric conditions were very stable (typical of nighttime) would have higher potential
consequences than accidents that occurred when conditions were unstable (i.e., turbulent, typical
of daytime) because the stability would determine how quickly the released material dispersed
and diluted to lower concentrations as it moved downwind.

For the action dternatives, the highest potential accident consequences during
transportation activities would be caused by arail accident involving anhydrous NHs. Although
anhydrous NH3 is a hazardous gas, it has many industrial applications and is commonly safely
transported by industry as a pressurized liquid in trucks and rail tank cars.

The occurrence of a severe anhydrous NH3 railcar accident in a highly populated urban
area under stable atmospheric conditions is extremely rare. The probability of such an accident
occurring if al the anhydrous NH3 needed was transported 620 mi (1,000 km) is estimated to be
less than 1 chance in 200,000. Nonetheless, if such an accident (i.e., release of anhydrous NH3
from arailcar in a densely populated urban area under stable atmospheric conditions) occurred,
up to 5,000 persons might experience irreversible adverse effects (such as lung damage), with the
potential for about 100 fatalities. If the same type of NH3 rail accident occurred in atypical rural
area, which would have a smaller population density than an urban area, potential impacts would
be considerably less. It is estimated that in a rural area, approximately 20 persons might
experience irreversible adverse effects, with no expected fatalities. The atmospheric conditions at
the time of an accident would aso significantly affect the consequences of a severe NH3
accident. The consequences of an NH3 accident would be less severe under unstable conditions,
the most likely conditions in the daytime. Unstable conditions would result in more rapid
dispersion of the airborne NH3 plume and lower downwind concentrations. Under unstable
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conditions in an urban area, approximately 400 persons could experience irreversible adverse
effects, with the potential for about 8 fatalities. If the accident occurred in a rural area under
unstable conditions, one person would be expected to experience an irreversible adverse effect,
with zero fatalities expected. When the probability of an NH; accident occurring is taken into
account, it is expected that no irreversible adverse effects and no fatalities would occur over the
shipment period.

For perspective, anhydrous NH3 is routinely shipped commercially in the United States
for industrial and agricultura applications. On the basis of information provided in the DOT
Hazardous Material Incident System (HMIS) Database, for 1990 through 2002, 2 fatalities and
19 major injuries to the public or to transportation or emergency response personnel have
occurred as a result of anhydrous NH3 releases during nationwide commercial truck and rail
operations. These fatalities and injuries occurred during transportation or loading and unloading
operations. Over that period, truck and rail NH3 spills resulted in more than 1,000 and 6,000
evacuations, respectively. Five very large spills, more than 10,000 gal (38,000 L), have occurred;
however, these spills were al enroute derailments from large rail tank cars. The two largest
spills, both around 20,000 gal (76,000 L), occurred in rura or lightly populated areas and
resulted in 1 major injury. Over the past 30 years, the safety record for transporting anhydrous
NH3 has significantly improved. Safety measures contributing to this improved safety record
include the installation of protective devices on railcars, fewer derailments, closer manufacturer
supervision of container inspections, and participation of shippers in the Chemical
Transportation Emergency Center.

After anhydrous NHs, the types of accidents that are estimated to result in the second
highest consequences are those involving shipment of 70% aqueous HF produced during the
conversion process. The estimated numbers of irreversible adverse effects for 70% HF rail
accidents are about one-third of those from the anhydrous NH3 accidents. However, the number
of estimated fatalities is about one-sixth of those from NH3 accidents, because the percent of
fatalities among the individuals experiencing irreversible adverse effects is 1% as opposed to 2%
for NH3 exposures. For perspective, since 1971, the period covered by DOT records, no fatal or
serious injuries to the public or to transportation or emergency response personnel have occurred
as a result of anhydrous HF releases during transportation. (Most of the HF transported in the
United States is anhydrous HF, which is more hazardous than agueous HF.) Over that period,
11 releases from railcars were reported to have no evacuations or injuries associated with them.
The only mgjor release (estimated at 6,400 Ib [29,000 kg] of HF) occurred in 1985 and resulted
in approximately 100 minor injuries. Another minor HF release during transportation occurred in
1990. The safety record for transporting HF has improved in the past 10 years for the same
reasons as those discussed above for NH3. Transportation accidents involving the shipment of
DUFg cylinders were also evaluated, with the estimated consequences being less than those
discussed above for NH3 and HF (see Section 5.2.5.3).

S.5.4 Air Quality and Noise

Under the no action aternative, air quality from construction and operations would be
within national and state ambient air quality standards. However, estimated concentrations of
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particulate matter (PM) that could be generated during yard reconstruction activities at Paducah
would be close to air quality standards; these temporary emissions could be controlled by good \
construction practices. Continued cylinder maintenance and painting are expected to be effective
in controlling corrosion, and concentrations of HF would be kept within regulatory standards at
the Paducah site.

Under the action alternatives, air quality impacts during construction were found to be
similar for all three alternative locations. The total (modeled plus the measured background value
representative of the site) concentrations due to emissions of most criteria pollutants — such as
sulfur dioxide (SOy), nitrogen oxides (NOy), and carbon monoxide (CO) — would be well
within applicable air quality standards. As is often the case for construction, the primary concern
would be PM released from near-ground-level sources. Total concentrations of PM 19 and PMo 5
(PM with an aerodynamic diameter of 10 um or less and 2.5 um or less, respectively) at the
construction site boundary would be close to or above the standards because of the high
background concentrations and the proposed facility’s proximity to potentially publicly
accessible areas. Accordingly, construction activities should be conducted so as to minimize
further impacts on ambient air quality. To mitigate impacts, water could be sprayed on disturbed
areas more often, and dust suppressant or pavement could be applied to roads with frequent
traffic.

During operations, it is estimated that total concentrations for all criteria pollutants
(except for PM25) would be well within standards. The background level of annual average
PM2 5 in the area of the Paducah site approaches the standard. Again, impacts during operations
were found to be similar for all three alternative locations.

Noise impacts are expected to be negligible under the no action aternative. Under the
action alternatives, estimated noise levels at the nearest residence (located 1.3 km [0.8 mi] from
the construction location) would be below the U.S. Environmental Protection Agency (EPA)
guideline of 55 dB(A)4 as day-night average sound level (DNL)® for residential zones during \
construction and operations.

S.5.5 Water and Soil

Under the no action alternative, uranium concentrations in surface water, groundwater,
and soil would remain below guidelines throughout the project duration. However, if cylinder
maintenance and painting were not effective in reducing cylinder corrosion rates, the uranium
concentration in groundwater could be greater than the guideline at some time in the future
(no earlier than about 2100). If continued cylinder maintenance and painting were effective in

4 dB(A) is a unit of weighted sound-pressure level, measured by the use of the metering characteristics and the ‘
A-weighting specified in the American National Sandard Specification for Sound Level Meters,
ANSI| S1.4-1983, and in Amendment S1.4A-1985.

S DNL is the 24-hour average sound level, expressed in dB(A), with a 10-dB penalty artificially added to the ‘
nighttime (10 p.m.—7 a.m.) sound level to account for noise-sensitive activities (e.g., eep) during these hours.
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controlling corrosion, as expected, groundwater uranium concentrations would remain less than
the guideline.

During construction of the conversion facility, construction material spills could
contaminate surface water, groundwater, or soil. However, by implementing storm water
management, sediment and erosion control (e.g., temporary and permanent seeding; mulching
and matting; sediment barriers, traps, and basins; silt fences; runoff and earth diversion dikes),
and good construction practices (e.g., covering chemicals with tarps to prevent interaction with
rain, promptly cleaning up any spills), concentrations in soil and wastewater (and therefore
surface water and groundwater) could be kept well within applicable standards or guidelines.

During operations, no appreciable impacts on surface water or groundwater would result
from the conversion facility because no contaminated liquid effluents are anticipated, and
because airborne emissions would be at very low levels (e.g., <0.25 g/yr of uranium). Impacts
among the three alternative locations would be similar.

Contaminated soil associated with solid waste management unit (SWMU) 194 could be
excavated during construction at Locations A and C; these soils would be managed as described
in Section S.5.8.

S.5.6 Socioeconomics

The socioeconomic analysis evaluates the effects of construction and operation on
population, employment, income, regional growth, housing, and community resources in the
region of influence (ROI) around the site. In general, socioeconomic impacts tend to be positive,
creating jobs and income, with only minor impacts on housing, public finances, and employment
inlocal public services.

The no action alternative would result in a small socioeconomic impact, creating 110 jobs
during cylinder yard reconstruction (over 2 construction years) and 130 jobs during operations
(direct and indirect jobs) and generating $3.2 million in personal income during construction and
$3.8 million in personal income per operational year. No significant impacts on regional growth
and housing, local finances, and public service employment in the ROI are expected.

Under the action alternatives, jobs and direct income would be generated during both
construction and operation. Construction of the conversion facility would create 290 jobs and
generate amost $10 million in persona income in the peak construction year (construction
occurs over a 2-year period). Operation of the conversion facility would create 330 jobs and
generate $13 million in personal income each year. Only minor impacts on regiona growth and
housing, local finances, and public service employment in the ROl are expected. The
socioeconomic impacts are not dependent on the location of the conversion facility; therefore,
the impacts would be the same for aternative Locations A, B, and C.
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S.5.7 Ecology

Under the no action alternative, continued cylinder maintenance and surveillance
activities would have negligible impacts on ecological resources (i.e.,, vegetation, wildlife,
threatened and endangered species). Only a small amount of yard reconstruction, in a previously
disturbed area, would occur at the Paducah site. It is estimated that potential concentrations of
contaminants in the environment from future cylinder breaches would be below levels harmful to
biota. However, there is a potential for impacts to aquatic biota from cylinder yard runoff during
painting activities.

For the action alternatives, the total area disturbed during conversion facility construction
would be 45 acres (18 ha). Vegetation communities would be impacted in this area with aloss of
habitat. However, for al three aternative locations, impacts could be minimized depending on
exactly where the facility was placed within each location. These habitat 10osses would constitute
less than 1% of available land at the site. It was found that concentrations of contaminants in the
environment during operations would be below harmful levels. Negligible impacts to vegetation
and wildlife are expected at al locations.

Wetlands at or near Locations A, B, and C could be adversely affected at the Paducah
site. Impacts to wetlands could be minimized depending on where exactly the facility was placed
within each location. Mitigation for unavoidable impacts may be developed in coordination with
the appropriate regulatory agencies. Unavoidable impacts to wetlands that are within the
jurisdiction of the U.S. Army Corps of Engineers may require a Clean Water Act (CWA)
Section 404 Permit, which would trigger the requirement for a CWA Section 401 water quality
certification from the Commonwealth of Kentucky. A mitigation plan might be required prior to
the initiation of construction.

Construction of the conversion facility in the eastern portion of Location C could impact
potential habitat for cream wild indigo (state-listed as a species of special concern) and compass
plant (state-listed as threatened). For construction at all three locations, impacts on deciduous
forest might occur. Impacts to forested areas could be avoided if temporary construction areas
were placed in previously disturbed locations. Trees with exfoliating bark, such as shagbark
hickory or dead trees with loose bark, can be used by the Indiana bat (federal- and state-listed as
endangered) as roosting trees during the summer. If either live or dead trees with exfoliating bark
are encountered on construction areas, they should be saved if possible. If necessary, the trees
should be cut before March 31 or after October 15.

S.5.8 Waste Management

Under the no action dternative, LLW, LLMW, and PCB-containing waste could be
generated from cylinder scraping and painting activities. The amount of LLMW generated could
represent an increase of less than 1% in the site's LLMW load, representing a negligible impact
on site waste management operations.
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Under the action alternatives, waste management impacts would not depend on the
location of the conversion facility within the site and would be the same for aternative
LocationsA, B, and C. Waste generated during construction and operations would have
negligible impacts on the Paducah site waste management operations, with the exception of
possible impacts from disposal of CaF». Industrial experience indicates that HF, if produced,
would contain only trace amounts of depleted uranium (less than 1 ppm). It is expected that HF
would be sold for use. If sold for use, the sale would be subject to review and approval by DOE
in coordination with the NRC, depending on the specific use (as discussed in Appendix E of this
ElS).

The U30g produced during conversion would generate about 7,850 yd3 (6,000 m3) per
year of LLW. This is 83% of Paducah’'s annual projected LLW volume and could have
potentially large impacts on site LLW management. However, plans for off-site disposal of this
LLW areincluded in the proposed action.

If the HF was not sold but instead neutralized to CaF, it is currently unknown whether
(1) the CaF» could be sold, (2) the low uranium content would allow the CaF> to be disposed of
as nonhazardous solid waste, or (3) disposal as LLW would be required. The low level of
uranium contamination expected (i.e., less than 1 ppm) suggests that sale or disposa as
nonhazardous solid waste would be most likely. If sold for use, the sale would be subject to
review and approval by DOE in coordination with the NRC, depending on the specific use.
Waste management for disposal as nonhazardous waste could be handled through appropriate
planning and design of the facilities. If the CaF> had to be disposed of as LLW, it could represent
apotentially large impact on waste management operations.

A small quantity of TRU could be entrained in the gaseous DUFg during the cylinder
emptying operations. These contaminants would be captured in the filters between the cylinders
and the conversion equipment. The filters would be monitored and replaced routinely to maintain
concentrations below regulatory limits for TRU waste. The spent filters would be disposed of as
LLW, generating up to 25 drums of LLW waste over the life of the project.

Current UDS plans are to leave the heels in the emptied cylinders, add a stabilizer, and
use the cylinders as disposa containers for the UsOg product, to the extent practicable. An
aternative is to process the emptied cylinders and dispose of them directly as LLW. Either one
of these approaches is expected to meet the waste acceptance criteria of the disposal facilities
and minimize the potential for generating TRU waste through washing of the cylinders to
remove the heels. Although cylinder washing is not considered a foreseeable option at this time,
for completeness, an analysis of the maximum potential quantities of TRU waste that could be
generated from cylinder washing is included in Appendix B of this EIS, as is a discussion of
PCBs contained in some cylinder coatings.

In addition, potentially contaminated soil associated with SWMU 194 could be excavated
during construction at Locations A and B. The excavated soil would be managed consistent with
Resource Conservation and Recovery Act (RCRA) regulations and coordinated between the
Commonwealth of Kentucky (Division of Waste Management) and DOE.
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S.5.9 Resource Requirements

Resource requirements include construction materials, fuel, electricity, process
chemicals, and containers. In general, all alternatives would have a negligible effect on the local
or national availability of these resources.

S.5.10 Land Use

Under the no action aternative, all activities would occur in areas previously used for
conducting similar activities; therefore, no land use impacts are expected. Under the action
aternatives, atotal of 45 acres (18 ha) could be disturbed, with some areas cleared for railroad or
utility access and not adjacent to the site. All three dternative locations are within an
aready-industrialized facility, and impacts to land use would be similar for the three aternative
locations. The permanently altered areas represent less than 1% of available land already
developed for industrial purposes. Negligible impacts on land use are thus expected.

S.5.11 Cultural Resources

Under the no action aternative, impacts on cultural resources at the current storage
locations would be unlikely because all activities would occur in areas already dedicated to
cylinder storage. Under the action alternatives, impacts on cultural resources could be possible.
Archaeological and architectural surveys have not been completed for the candidate locations
and must be undertaken prior to initiation of the action aternatives. However, if archaeological
resources were encountered, or historical or traditional cultural properties were identified, a
mitigation plan would be required.

S.5.12 Environmental Justice

No disproportionately high and adverse human health or environmental impacts are
expected to minority or low-income populations during normal facility operations under the
action alternatives. Although the consequences of facility accidents could be high if severe
accidents occurred, the risk of irreversible adverse effects (including fatalities) among members
of the general public from these accidents (taking into account the consequences and probability
of the accidents) would be less than 1. Furthermore, transportation accidents with high and
adverse impacts are unlikely; their locations cannot be projected, and the types of persons who
would be involved cannot be reliably predicted. Thus, there is no reason to expect that minority
and low-income popul ations would be affected disproportionately by high and adverse impacts.

S.5.13 Option of Shipping ETTP Cylindersto Paducah

If cylinders from ETTP were transported to Paducah, the cylinders would have to be
prepared to be shipped by either truck or rail. Approximately 4,800 DUFg cylinders for
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conversion and about 1,100 non-DUFg cylinders would require preparation for shipment at
ETTP. Three cylinder preparation options are considered for the shipment of noncompliant
cylinders.

In general, the use of cylinder overpacks would result in small potential impacts.
Overpacking operations would be similar to current cylinder handling operations, and impacts
would be limited to involved workers. No LCFs among involved workers from radiation
exposure are expected. Impacts would be similar if noncompliant cylinders were shipped “as-is’
or following repairs under a DOT exemption, assuming appropriate compensatory measures.

The use of a cylinder transfer facility would likely require the construction of a new
facility at ETTP; there are no current plans to build such a facility. Operational impacts would
generaly be small and limited primarily to external radiation exposure of involved workers, with
no LCFs expected. Transfer facility operations would generate a large number of emptied
cylinders requiring disposition. If a decison were made to construct and operate a transfer
facility at ETTP, additional NEPA review would be conducted.

Impacts from extended operations of the conversion plant from 25 to 28 years would not
be expected to significantly increase overall impacts.

S.5.14 Impacts Associated with Conversion Product Sale and Use

The conversion of the DUFg inventory produces products having some potential for reuse
(no large-scale market exists for depleted U3Og). These products include HF and CaF», which
are commonly used as commercia materials. An investigation of the potential reuse of HF and
Cal> has been included as part of this EIS. Areas examined include the characteristics of these
materials as produced within the conversion process, the current markets for these products, and
the potential socioeconomic impacts should these products be provided to the commercial sector.
Because there would be some residual radioactivity associated with these materials, the DOE
process for authorizing release of materials for unrestricted use (referred to as “free release”) and
an estimate of the potential human health effects of such free release have aso been included in
thisinvestigation. The results of the analysis of HF and CaF» use are included in Table S-6.

If the products were to be released for restricted use (e.g., in the nuclear industry for the
manufacture of nuclear fuel), the impacts would be less than those for unrestricted rel ease.

Conservative estimates of the amount of uranium and technetium that might transfer into
the HF and CaF, were used to evaluate the maximum expected dose to workers using the
material if it was released for commercia use. On the basis of very conservative assumptions
concerning use, the maximum dose to workers was estimated to be less than 1 mrem/yr, much
less than the regulatory limit of 100 mrem/yr specified for members of the general public. Doses
to the genera public would be even lower.

Socioeconomic impact analyses were conducted to evaluate the impacts of the
introduction of the conversion-produced HF or CaF, into the commercial marketplace. A
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potential market for the aqueous HF has been identified as the current agueous HF acid
producers. The impact of HF sales on the local economy in which the existing producers are
located and on the U.S. economy as awhole is likely to be minimal. No market for the CaF» that
might be produced in the conversion facility has been identified. Should such a market be found,
the impact of CaF» sales on the U.S. economy is also predicted to be minimal.

S.5.15 Impactsfrom D& D Activities

D&D would involve the disassembly and remova of all radioactive and hazardous
components, equipment, and structures. For the purposes of analysis in this EIS, it was aso
assumed that the various buildings would be dismantled and “greenfield” (unrestricted use)
conditions would be achieved. The “clean” waste will be sent to a landfill that accepts
construction debris. LLW will be sent to alicensed or DOE disposal facility, where it will likely
be buried in accordance with the waste acceptance criteria and other requirements in effect at
that time. Hazardous and mixed waste will be disposed of in a licensed facility in accordance
with regulatory requirements. D&D impacts to involved workers would be primarily from
external radiation; expected exposures would be a small fraction of operational doses; no LCFs
would be expected. It is estimated that no fatalities and up to five injuries would result from
occupational accidents. Impacts from waste management would include a total generation of
about 275 yd3 (210 m3) of LLW, 157 yd3 (120 m3) of LLMW, and 157 yd3 (120 m3) of
hazardous waste; these volumes would result in low impacts compared with projected site annual
generation volumes.

S.5.16 Cumulative Impacts

The Council on Environmental Quality (CEQ) guidelines for implementing NEPA define
cumulative effects as the impacts on the environment resulting from the incremental impact of an
action under consideration when added to other past, present, and reasonably foreseeable future
actions (40 CFR 1508.7) Activities considered for cumulative analysis include those in the
vicinity of the site.

Actions planned at the Paducah site include the continuation of uranium enrichment
operations (by USEC), waste management activities, waste disposal activities, environmental
restoration activities, and DUFg management activities considered in this EIS. Although
Portsmouth was identified by USEC in January 2004 as the site of the American Centrifuge
Facility, construction and operation of such a facility at Paducah has been included in the
cumulative impacts analysis.

Actions occurring near the Paducah site that, because of their diffuse nature, could
contribute to existing or future impacts on the site include continued operation of the Tennessee
Valley Authority’s Shawnee power plant; the Joppa, Illinois, power plant; and the Honeywell
International uranium conversion plant in Metropolis, Illinois. Cumulative impacts of these
actions at Paducah would be as follows for the no action alternative and the proposed action
aternatives:
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* The cumulative collective radiological exposure to the off-site population
would be well below the maximum DOE dose limit of 100 mrem per year to
the off-site maximally exposed individua (MEI) and below the limit of
25 mrem/yr specified in 40 CFR 190 for uranium fuel cycle facilities. Annual
individual doses to involved workers would be monitored to maintain
exposure below the regulatory limit of 5 rem per year.

» Under the no action alternative cumulative impacts assessment, although less
than 1 shipment per year of radioactive wastes is expected from cylinder
management activities, up to 14,400 truck shipments could be associated with
existing and planned actions (no rail shipments are expected). Under the
action alternatives, up to 6,000 rail shipments and 18,600 truck shipments of
radioactive material could occur. The cumulative maximum dose to the MEI
along the transportation route near the site entrance would be less than
1 mrem per year under al aternatives and for all transportation modes.

» The Paducah site is located in an attainment region. However, the background
annual-average PMo 55 concentration is near the regulatory standard.
Cumulative impacts would not affect attainment status.

 Data from the 2000 annual groundwater monitoring showed that four
pollutants exceeded primary drinking water regulation levels in groundwater
at the Paducah site. Good engineering and construction practices should
ensure that indirect cumulative impacts on groundwater associated with the
conversion facility would be minimal.

e Cumulative ecological impacts on habitats and biotic communities, including
wetlands, would be negligible to minor for all aternatives. Construction of a
conversion facility might remove a type of tree preferred by the Indiana bat;
however, this federal- and state-listed endangered species is not known to
utilize these areas.

* No cumulative land use impacts are anticipated for any of the alternatives.

* It is unlikely that any noteworthy cumulative impacts on cultural resources
would occur under any alternative, and any such impacts would be adequately
mitigated before activities for the chosen action would begin.

* Given the absence of high and adverse cumulative impacts for any impact area
considered in this EIS, no environmental justice cumulative impacts are
anticipated for the Paducah site, despite the presence of disproportionately
high percentages of low-income populations in the vicinity.

»  Socioeconomic impacts under all alternatives considered are anticipated to be
generdly positive, often temporary, and relatively small.
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S.5.17 Mitigation

On the basis of the analyses conducted for this EIS, the following recommendations can
be made to reduce the impacts of the proposed action:

e Current cylinder management activities, including inspecting cylinders,
carrying out cylinder maintenance activities (such as painting), and promptly
cleaning up releases from any breached DUFg cylinders, should be continued
to avoid potential future impacts on site air and groundwater. In addition,
runoff from cylinder yards should be collected and sampled so that
contaminants can be detected and their release to surface water or
groundwater can be avoided. If future cylinder painting results in KPDES
Permit violations, treating cylinder yard runoff prior to release may be
required.

 Temporary impacts on air quality from fugitive dust emissions during
reconstruction of cylinder yards or construction of any new facility should be
controlled by the best available practices to avoid temporary exceedances of
the PM 19 and PM2 5 standard. Technologies that will be used to mitigate air
quality impacts during construction include using water sprays on dirt
roadways and on bare soils in work areas for dust control; covering open-
bodied trucks transporting materials likely to become airborne when full and
at al times when in motion; water spraying and covering bunkered or staged
excavated and replacement soils; maintaining paved roadways in good repair
and in a clean condition; using barriers and windbreaks around construction
areas such as soil banks, temporary screening, and/or vegetative cover;
mulching or covering exposed bare soil areas until vegetation has time to
recover or paving has been installed; and prohibiting any open burning.

* During construction, impacts to water quality and soil can be minimized
through implementing storm water management, sediment and erosion
controls (e.g., temporary and permanent seeding; mulching and matting;
sediment barriers, traps, and basins; silt fences; runoff and earth diversion
dikes), and good construction practices (e.g., covering chemicals with tarps to
prevent interaction with rain, promptly cleaning up any spills).

* Potential impacts to wetlands at the Paducah site could be minimized or
eliminated by maintaining a buffer near adjacent wetlands during
construction. Mitigation for unavoidable impacts may be developed in
coordination with the appropriate regulatory agencies.

o |If trees (either live or dead) with exfoliating bark are encountered on
construction areas, they should be saved if possible to avoid destroying
potential habitat for the Indiana bat. If necessary, the trees should be cut
before March 31 or after October 15.
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The quantity of radioactive and hazardous materials stored on site, including
the products of the conversion process, should be minimized.

» The construction of a DUFg conversion facility at Paducah would have the
potential to impact cultural resources. Neither an archaeological nor an
architectural survey has been completed for the Paducah site as a whole or for
any of the alternative locations, although an archaeological sensitivity study
has been conducted. In accordance with Section 106 of the National Historic
Preservation Act, the adverse effects of this undertaking must be evaluated
once alocation is chosen.

» Testing should be conducted either prior to or during the conversion facility
startup operations to determine if the air vented from the autoclaves should be
monitored or if any alternative measures would need to be taken to ensure that
worker exposures to PCBs above alowable Occupational Safety and Health
Administration limits do not occur.

* The nuclear properties of DUFg are such that the occurrence of a nuclear
criticality is not a concern, regardless of the amount of DUFg present.
However, criticality is a concern for the handling, packaging, and shipping of
enriched UFg. For enriched UFg, criticality control is accomplished by
employing, individually or collectively, specific limits on uranium-235
enrichment, mass, volume, geometry, moderation, and spacing for each type
of cylinder. The amount of enriched UFg that may be contained in an
individual cylinder and the total number of cylinders that may be transported
together are determined by the nuclear properties of enriched UFg. Spacing of
enriched UFg cylinders in transit during routine and accident conditions is
ensured by use of regulatory approval packages that provide protection against
impact and fire.

» Because of the relatively high consequences estimated for some accidents,
gpecial attention will be given to the design and operational procedures for
components that may be involved in such accidents. For example, the tanks
holding hazardous chemicals, such as anhydrous NH3 and agueous HF, on site
would be designed to meet all applicable codes and standards, and specia
procedures would be in place for gaining access to the tanks and for filling the
tanks. In addition, athough the probabilities of occurrence for a
high-consequence accident are extremely low, emergency response plans and
procedures would be in place to respond to any emergencies should an
accident occur.
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S.5.18 Unavoidable Adver se | mpacts

Unavoidable adverse impacts are those impacts that cannot be mitigated by choices
associated with siting and facility design options. Such impacts would be unavoidable, no matter
which options were selected, and would include the following:

» Exposure of workers to radiation in the storage yards and the conversion
facility that would be below applicable standards,

* Generation of vehicle exhaust and particulate air emissions during
construction (emissions that would exceed air quality standards would be
mitigated);

e Disturbance of up to 45acres (18 ha) of land during construction, with
approximately 10 acres (4 ha) required for the facility footprint;

* Loss of terrestrial and aquatic habitats from construction and disturbance of
wildlife during operations; and

* Generation of vehicle exhaust and particulate air emissions during
transportation.

S.5.19 Irreversibleand Irretrievable Commitment of Resour ces

A commitment of a resource is considered irreversible when the primary or secondary
impacts from its use limit the future options for its use. An irretrievable commitment refers to
the use or consumption of a resource that is neither renewable nor recoverable for later use by
future generations. The magor irreversible and irretrievable commitments of natural and
man-made resources related to the alternatives anayzed in this EIS include the land used to
dispose of any conversion products, energy usage, and materials used for construction of the
facility that could not be recovered or recycled.

S.5.20 Relationship between Short-Term Use of the Environment and Long-Term
Productivity

Disposal of solid nonhazardous waste resulting from new facility construction,
operations, and D&D would require additional land at a sanitary landfill site, which would be
unavailable for other uses in the long term. Any radioactive or hazardous waste generated by the
various aternatives would involve the commitment of associated land, transportation, and
disposal resources, and resources associated with the processing facilities for waste management.
For the construction and operation of the conversion facility, the associated construction
activities would result in both short-term and long-term losses of terrestrial and aquatic habitats
from natural productivity. After closure of the new facility, it would be decommissioned and
could be reused, recycled, or remediated.
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S.5.21 Pollution Prevention and Waste Minimization

Implementation of the EIS alternatives would be conducted in accordance with all
applicable pollution prevention and waste minimization guidelines. A consideration of
opportunities for reducing waste generation at the source, as well as for recycling and reusing
material, will be incorporated to the extent possible into the engineering and design process for
the conversion facility. Pollution prevention and waste minimization will be mgor factors in
determining the final design of any facility to be constructed. Specific pollution prevention and
waste minimization measures will be considered in designing and operating the final conversion
facility.

S.5.22 Potential Impacts Associated with the Option of Expanding
Conversion Facility Operations

Asdiscussed in Sections S.2.2.6 and 2.2.5, several reasonably foreseeable activities could
result in a future decision to increase the conversion facility throughput or extend the operational
period at one or both of the conversion facility sites. Although there are no current plansto do so,
to account for these future possibilities and provide future planning flexibility, Section 5.2.6
includes an evauation of the environmental impacts associated with expanding conversion
facility operations at Paducah, either by increasing throughput (by process improvements) or by
extending operations.

As described in Section 5.2.6, a throughput increase through process improvements
would not be expected to significantly change the overall environmental impacts when compared
with those of the current plant design. Efficiency improvements are generaly on the order of
10%, which is within the uncertainty that is inherent in the impact estimate calculations. Slight
variations in plant throughput are not unusua from year to year because of operational factors
(e.g., equipment maintenance or replacement) and are generally accounted for by the
conservative nature of the impact calculations.

The conversion facility operations could also be expanded by operating the facility longer
than the currently anticipated 25 years. There are no current plans to operate the conversion
facility beyond this period. However, with routine facility and equipment maintenance and
periodic equipment replacements or upgrades, it is believed that the conversion facility could be
operated safely beyond this time period to process any additional DUFs for which DOE might
assume responsibility. As discussed in Section 5.2.6, if operations were extended beyond
25 years and if the operational characteristics (e.g., estimated releases of contaminants to air and
water) of the facility remained unchanged, it is expected that the annual impacts would be
essentialy the same as those presented above and summarized in Table S-6. The overall
cumulative impacts from the operation of the facility would increase proportionately with the
increased life of the facility.
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S.6 ENVIRONMENTAL AND OCCUPATIONAL SAFETY AND HEALTH
PERMITSAND COMPLIANCE REQUIREMENTS

DUFg cylinder management as well as construction and operation of the proposed DUFg
conversion facility would be subject to many federal, state, local, and other legal requirements.
In accordance with such legal requirements, a variety of permits, licenses, and other consents
must be obtained. Chapter 6 of this EIS contains a detailed listing of applicable requirements.

S.7 PREFERRED ALTERNATIVE
The preferred aternative is to construct and operate the proposed DUFg conversion

facility at alternative Location A, which is south of the administration building and its parking lot
and east of the main Paducah GDP access road.
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1 INTRODUCTION

Over the last five decades, the U.S. Department of Energy (DOE) has enriched large
quantities of uranium for nuclear applications by means of gaseous diffusion. This enrichment
has taken place at three DOE sites located at Paducah, Kentucky; Portsmouth, Ohio; and the East
Tennessee Technology Park (ETTP, formerly known as the K-25 site) in Oak Ridge, Tennessee
(Figure 1-1). “Depleted” uranium hexafluoride (commonly referred to as DUFg) is a product of
this process. It is being stored at the three sites. The total DUFg inventory at the three sites
weighs approximately 700,000 metric tons (t) (770,000 short tons [tons])1 and is stored in about
60,000 steel cylinders.

This document is a dte-specific

environmental impact statement (EIS) for
construction and operation of a proposed
DUFg conversion facility at the Paducah site.
The proposed facility would convert the DUFg
stored at Paducah to a more stable chemical
form suitable for use or disposal. A separate
EIS (DOE 2004a) evauates potential impacts
for a proposed conversion facility to be
constructed at the Portsmouth site. The EISs
have been prepared in accordance with the
National Environmental Policy Act of 1969
(NEPA) (United Sates Code, Title42,
Section 4321 et seq. [42 USC 4321 et seq.),
Council on Environmenta Quality (CEQ)
NEPA regulations (Code of Federal
Regulations, Title 40, Parts1500-1508
[40 CFR Parts 1500-1508]), and DOE’s NEPA
implementing procedures (10 CFR Part 1021).

This EIS addresses the potential
environmental impacts at the Paducah site
from the construction, operation, maintenance,
and decontamination and decommissioning
(D&D) of the proposed conversion facility;

National Environmental Policy Act
(NEPA) Regulations

For major federal actions with the potential
for significant environmenta impacts, NEPA
regulations require federa agencies to
discuss a proposed action and all reasonable
aternatives in an environmental impact
statement (EIS). The information in the EIS
must be sufficient for reviewers to evaluate
the relative merits of each alternative.

The agency must briefly discuss any
aternatives that were eliminated from further
analysis. The agency should identify its
preferred alternatives, if one or more exigt, in
the draft EIS and must identify its preferred
aternative in thefinal EIS unless another law
prohibits naming a preference. After
completing the final EIS and in order to
implement an alternative, the federal agency
must issue a Record of Decison that
announces the decision that was made and
identifies the adternatives that were

considered.

from the transportation of depleted uranium conversion products to a disposal facility; and from
the transportation, sale, use, or disposal of the fluoride-containing conversion products (hydrogen
fluoride [HF] or calcium fluoride [CaF5]). Three alternative locations within the Paducah site are
evaluated for the conversion facility. Although not part of the proposed action, an option of

1 n general, in this EIS, values in English units are presented first, followed by metric units in parentheses.
However, when values are routinely reported in metric units, the metric units are presented first, followed by
English unitsin parentheses.
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Portsmouth Site

Paducah Site

ETTP Site at Oak Ridge
Reservation

GMATE17

FIGURE 1-1 DUFg Storage L ocations

shipping the ETTP cylinders to Paducah rather than to Portsmouth is also considered, as is an
option of expanding conversion facility operations. In addition, this EIS evaluates a no action
alternative, which assumes continued storage of DUFg in cylinders at the Paducah site.

1.1 BACKGROUND INFORMATION

The current DUFg conversion facility project is the culmination of a long history of
DUFg management activities and events. To put the current project into context and provide
perspective, this section provides a brief summary of this history. Additional background
information on the storage and characteristics of DUFg and the DUFg cylinder inventory is
provided in Section 1.2.

Uranium enrichment in the United States began as part of the atomic bomb development
by the Manhattan Project during World War I1. Enrichment for both civilian and military uses
continued after the war under the auspices of the U.S. Atomic Energy Commission (AEC) and its
successor agencies, including DOE. Three large gaseous diffusion plants (GDPs) were
constructed to produce enriched uranium, first at the K-25 site (now caled ETTP) and
subsequently at Paducah and Portsmouth. The K-25 plant ceased operations in 1985, and the
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Portsmouth plant ceased operations in 2001. DUFg Management TimeLine I

The Paducah GDP continues to operate o

(see Section 1.1.1). 1993 ETTP Portamouth, and Padceh stes.
1985 K-25 (ETTP) GDP ceases operations.

1992 Ohio EPA issues Notice of Violation (NOV) to I

The DUFg produced during enrichment

has been stored in large steel cylinders at all Portsmouth.
three gaseous diffusion plant sites since the 1093 USEC is created by P.L. 102-186.
f11'95k?s 'I('jhe cyli ndgds ar eC:yplcaI ly stacked two 1994 DOE initiates DUFg PEIS.

Igh and are StOI’. outdoors on ConcrEte. or 1995 DNFSB issues Recommendation 95-1, Safety
gravel yards. Figurel.1-1 shows typica of Cylinders Containing Depleted Uranium.
arrangements for storing cylinders. DOE initiates UFg Cylinder Project

Management Plan.
1996 USEC Privatization Act (P.L. 104-134) is
. enacted.
1.1.1 Creation of USEC :
1997 DOE issues Draft DUFg PEIS.
In 1993 the U.S government began the 1998 DOE and Ohio EPA reach agreement on NOV.
T . : Two DOE-USEC MOAs transfer 11,400 DUFg
process of privatizing uranium enrichment cylinders to DOE.
services by creating the United States P.L. 105-204 is enacted.
Enrichment Corporation (USEC), a wholly 1999 DOE and TDEC enter consent order.
owned government corporation, pursuant to DOE issues Final DUFg PEIS.

the Energy Policy Act of 1992 (Public Law DOE issues conversion plan in response to
[P.L] 102-186). The Paducah and Portsmouth P o endtion 95,1
GDPs Were leased to USEQ bu't DOE retained DOE issues Draft RFP for conversion services.
responsibility for storage, maintenance, and

disposition of about 46,422 DUFg cylinders

2000 DOE issues Final RFP for conversion services.

2001 DOE receives five proposalsin response to

!
I
|
produced before 1993 and located at the three REP.
gaseous diffusion plant sites (28,351 at DOE identifies three proposals in competitive
Paducah, 13,388 at Portsmouth, and 4,683 at g’ggs- ishes NI for o i DUE
K-25). In 1996, the USEC Privatization Act o i Sae Nt Tor sitespeafic DUFe
(P.L. 104-134) transferred ownership of USEC DOE prepares environmental critique to
from the government to private investors. This El;ggg; conversion services procurement
a}ct 'pr.owded for the allocation of USEC's Portsmouth GDP ceases operations. |
|I_abl|ltl.eS between the U.S. govemment DOE holds public scoping meetings for the
(including DOE) and the new private site-specific DUFg Conversion EIS.
corporation, including liabilities for DUFg 2002 DOE-USEC agreement transfers 23,000 t
cylinders generated by USEC before (25,684 tons) of DUFg to DOE.
rivatization P.L. 107-206 is enacted.
P ) DOE awards conversion services contract to
uDS.
In May and June of 1998, USEC and DOE prepares environmental synopsis to
DOE signed two memoranda of agreement support conversion services procurement
. . . rocess.
(MOAS) regarding the alocation of responsi- P ; :
res . 2003 DOE announces Notice of Change in NEPA
bilities for depleted uranium generated by Compliance Approach and issues the draft
USEC after 1993 (DOE and USEC 1998a,b). EIS.
The two MOAs transferred ownership of a DOE issues draft site-specific conversion

facility ElSs.

total of 11,400 DUFg cylinders from USEC to e - : -
2004  Fina site-specific conversion facility EISs
DOE. issued. I
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FIGURE 1.1-1 Storage of DUFg Cylinders: (a) Typical 14-ton (12-t) skirted cylinder.
(b) New cylinder storageyard at the Paducah site. (c, d, €) Cylinder s stacked two high
on concrete chocks. (f) Cylinder yardsat the Paducah site.

On June 17, 2002, DOE and USEC signed a third agreement (DOE and USEC 2002) to
transfer up to 23,300 t (25,684 tons) of DUFg from USEC to DOE between 2002 and 2006. The
exact number of cylinders was not specified. Transfer of ownership of al the materia will take
place at Paducah. While title to the DUFg is transferred to DOE under this agreement, custody
and cylinder management responsibility remains with USEC until DOE requests that USEC
deliver the cylinders for processing in the conversion facility.

1.1.2 Growing Concern over the DUFg Inventory

In May 1995, the Defense Nuclear Facilities Safety Board (DNFSB), an independent
DOE oversight organization within the Executive Branch, issued Recommendation 95-1
regarding storage of the DUFg cylinders. This document advised that DOE should take three
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actions. (1) start an early program to renew the protective coating on cylinders containing DUFg
from the historical production of enriched uranium, (2) explore the possibility of additional
measures to protect the cylinders from the damaging effects of exposure to the elements as well
as any additional handling that might be called for, and (3) institute a study to determine whether
amore suitable chemical form should be selected for long-term storage of depleted uranium.

In response to Recommendation 95-1, DOE began an aggressive effort to better manage
its DUFg cylinders, known as the UFg Cylinder Project Management Plan (Lockheed Martin
Energy Systems, Inc. [LMES] 1997d). This plan incorporated more rigorous and more frequent
inspections, a multiyear schedule for painting and refurbishing cylinders, and construction of
concrete-pad cylinder yards. In December 1999, the DNFSB determined that DOE's
implementation of the UFg Cylinder Project Management Plan was successful, and, as a resullt,
on December 16, 1999, it closed Recommendation 95-1.

Severa affected states also expressed concern over the DOE DUFg inventory. In
October 1992, the Ohio Environmental Protection Agency (OEPA) issued a Notice of Violation
(NQV) aleging that DUFg stored at the Portsmouth facility is subject to regulation under state
hazardous waste laws. The NOV stated that the OEPA had determined DUFg to be a solid waste
and that DOE had violated Ohio laws and regulations by not evaluating whether such waste was
hazardous. DOE disagreed with this assessment and entered into discussions with the OEPA that
continued through February 1998, when an agreement was reached. Ultimately, in February
1998, DOE and the OEPA agreed to set aside the issue of whether the DUFg is subject to state
hazardous waste regulation and instituted a negotiated management plan governing the storage of
the Portsmouth DUFg. The agreement also requires DOE to continue its efforts to evaluate the
potential use or reuse of the material. The agreement expiresin 2008.

Similarly, in February 1999, DOE and the Tennessee Department of Environment and
Conservation (TDEC) entered into a consent order that included a requirement for the
performance of two environmentally beneficial projects. the implementation of a negotiated
management plan governing the storage of the small inventory (relative to other sites) of al UFg
(depleted, enriched, and natural) cylinders stored at the ETTP site and the removal of the DUFg
from the ETTP site or the conversion of the material by December 31, 2009. The consent order
further requires DOE to submit a plan, within 60 days of completing NEPA review of its long-
term DUFg management strategy, that contains schedules for activities related to removal of
cylindersfrom the ETTP site.

In Kentucky, a fina Agreed Order between DOE and the Kentucky Natural Resources
and Environmental Protection Cabinet concerning DUFg cylinder management was entered in
October 2003. This Agreed Order requires that DOE provide the Kentucky Department of
Environmental Protection with an inventory of al DUFg cylinders for which DOE has
management responsibility at the Paducah site and, with regard to that inventory, that DOE
implement the DUFg Cylinder Management Plan, which is Attachment 1 to the Agreed Order.
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1.1.3 Programmatic NEPA Review and Congressional Interest

In 1994, DOE began work on a Programmatic Environmental Impact Statement for
Alternative Strategies for the Long-Term Management and Use of Depleted Uranium
Hexafluoride (DUFg PEIS) (DOE/EIS-0269) (DOE 1999a) to evaluate potentia broad
management options for DOE’s DUFg inventory. Alternatives considered included continued
storage of DUFg in cylinders at the gaseous diffusion plant sites or at a consolidated site, and the
use of technologies for converting the DUFg to a more stable chemical form for long-term
storage, use, or disposal. DOE issued the draft DUFg PEIS for public review and comment in
December 1997 and held hearings near each of the three sites where DUFg is currently stored
(Paducah, Kentucky; Oak Ridge, Tennessee; and Portsmouth, Ohio) and in Washington, D.C. In
response to its efforts, DOE received some 600 comments.

In July 1998, while the PEIS was being prepared, the President signed into law
P.L. 105-204. Thetext of P.L. 105-204 pertinent to the management of DUFg is as follows:

(@) PLAN. — The Secretary of Energy shall prepare, and the President shall
include in the budget request for fiscal year 2000, a Plan and proposed
legislation to ensure that all amounts accrued on the books of the United
Sates Enrichment Corporation for the disposition of depleted uranium
hexafluoride will be used to commence construction of, not later than January
31, 2004, and to operate, an onsite facility at each of the gaseous diffusion
plants at Paducah, Kentucky, and Portsmouth, Ohio, to treat and recycle
depleted uranium hexafluoride consistent with the National Environmental
Policy Act.

DOE began, therefore, to prepare aresponsive plan while it proceeded with the PEIS.

On March 12, 1999, DOE submitted the plan to Congress; no legislation was proposed.
In April 1999, DOE issued the final DUFg PEIS. The PEIS identified conversion of DUFg to
another chemical form for use or long-term storage as part of the preferred management
dternative. In the Record of Decison (ROD; Federal Register, Volume 64, page 43358
[64 FR 43358]), DOE decided to promptly convert the DUFg inventory to a more stable uranium
oxide form (DOE 1999b). DOE also stated that it would use the depleted uranium oxide as much
as possible and store the remaining depleted uranium oxide for potential future uses or disposal,
as necessary. In addition, DUFg would be converted to depleted uranium metal only if uses for
metal were available. DOE did not select a specific site or sites for the conversion facilities but
reserved that decision for subsequent NEPA review. (This EISisthat site-specific review.)

Then, in July 1999, DOE issued the Final Plan for the Conversion of Depleted Uranium
Hexafluoride as Required by Public Law 105-204 (DOE 1999c). The Conversion Plan describes
the steps that would allow DOE to convert the DUFg inventory to a more stable chemical form.
It incorporates information received from the private sector in response to a DOE request for
expressions of interest; ideas from members of the affected communities, Congress, and other
interested stakeholders; and the results of the analyses for the final DUFg PEIS. The Conversion
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Plan describes DOE’s intent to chemically process the DUFg to create products that would
present alower long-term storage hazard and provide a material suitable for use or disposal.

1.1.4 DOE Request for Contractor Proposals and Site-Specific NEPA Review

DOE initiated the final Conversion Plan on July 30, 1999, and announced the availability
of a draft Request for Proposals (RFP) for a contractor to design, construct, and operate DUFg
conversion facilities at the Paducah and Portsmouth sites.

In early 2000, the RFP was modified to allow for a wider range of potentia conversion
product forms and process technologies than had been previously reviewed in the DUFg PEIS
(the PEIS considered conversion to triuranium octaoxide [U30g] and uranium dioxide [UO2] for
disposal and conversion to uranium metal for use). DOE stated that, if the selected conversion
technology would generate a previously unconsidered product (e.g., depleted uranium
tetrafluoride [UF4]), DOE would review the potential environmental impacts as part of the
site-specific NEPA review.

On October 31, 2000, DOE issued a final RFP to procure a contractor to design,
construct, and operate DUFg conversion facilities at the Paducah and Portsmouth sites. The RFP
stated that any conversion facilities that would be built would have to convert the DUFg within a
25-year period to a more stable chemical form that would be suitable for either beneficial use or
disposal. The selected contractor would use its proposed technology to design, construct, and
operate the conversion facilities for an initia 5-year period. Operation would include
(1) maintaining the DUFg inventories and conversion product inventories; (2) transporting all
UFg storage cylinders currently located at ETTP to a conversion facility at the Portsmouth site,
as appropriate; and (3) transporting to an appropriate disposal site any conversion product for
which no use was found. The selected contractor would also be responsible for preparing such
excess material for disposal.

In March 2001, DOE announced the receipt of five proposals in response to the RFP,
three of which proposed conversion to U3Og and two of which proposed conversion to UF4. In
August 2001, DOE deemed three of these proposals to be within the competitive range; two
conversion to U30g proposals and one conversion to UF4 proposal.

On September 18, 2001, DOE published a Notice of Intent (NOI) in the Federal Register
(66 FR 48123) announcing its intention to prepare an EIS for the proposed action to construct,
operate, maintain, and decontaminate and decommission two DUFg conversion facilities at
Portsmouth, Ohio, and Paducah, Kentucky. DOE held three scoping meetings to provide the
public with an opportunity to present comments on the scope of the EIS and to ask questions and
discuss concerns with DOE officials regarding the EIS. The scoping meetings were held in
Piketon, Ohio, on November 28, 2001; in Oak Ridge, Tennessee, on December 4, 2001; and in
Paducah, Kentucky, on December 6, 2001.

The alternatives identified in the NOI included a two-plant alternative (one at the
Paducah site and another at the Portsmouth site), a one-plant aternative (only one plant would be
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built, at either the Paducah or the Portsmouth site), an aternative using existing UFg conversion
capacity at commercia nuclear fuel fabrication facilities, and a no action alternative. For
aternatives that involved constructing one or two new plants, DOE planned to consider
alternative conversion technologies, local siting alternatives within the Paducah and Portsmouth
site boundaries, and the shipment of DUFg cylinders stored at ETTP to either the Portsmouth site
or to the Paducah site. The technologies to be considered in the EIS were those submitted in
response to the October 2000 RFP, plus any other technologies that DOE believed must be
considered.

1.1.5 Public Law 107-206 Passed by Congress

During the site-specific NEPA review process, Congress acted again regarding DUFg
management, and on August 2, 2002, the President signed the 2002 Supplemental
Appropriations Act for Further Recovery from and Response to Terrorist Attacks on the United
Sates (P.L. 107-206). The pertinent part of P.L. 107-206 had severa requirements. that no later
than 30 days after enactment, DOE must select for award of a contract for the scope of work
described in the October 2000 RFP, including design, construction, and operation of a DUFg
conversion facility at each of the Department’s Paducah, Kentucky, and Portsmouth, Ohio,
gaseous diffusion sites; that the contract require groundbreaking for construction to occur no
later than July 31, 2004; that the contract require construction proceed expeditiously thereafter;
that the contract include as an item of performance the transportation, conversion, and
disposition of DU contained in cylinders located at ETTP, consistent with environmental
agreements between the State of Tennessee and the Secretary of Energy; and that no later than
5 days after the date of groundbreaking for each facility, the Secretary of Energy shall submit to
Congress a certification that groundbreaking has occurred. The relevant portions of the
Appropriations Act are set forth in Appendix A of this EIS. The relevant portions of the
Appropriations Act are set forth in Appendix A.

In response to P.L. 107-206, on August 29, 2002, DOE awarded a contract to Uranium
Disposition Services, LLC (hereafter referred to as UDS) for construction and operation of two
conversion facilities. DOE also reevaluated the appropriate scope of its site-specific NEPA
review and decided to prepare two separate EISs, one for the plant proposed for the Paducah site
and a second for the Portsmouth site. This change was announced in the Federal Register Notice
of Change in NEPA Compliance Approach on April 28, 2003 (68 FR 22368).

The two draft site-specific conversion facility EISs were mailed to stakeholders in late
November 2003, and a notice of availability was published by the EPA in the Federal Register
on November 28, 2003 (68 FR 66824). Comments on the draft EISs were accepted during a
67-day review period, from November 28, 2003, until February 2, 2004. Public hearings on the
draft EISs were held near Portsmouth, Ohio, on January 7, 2004; Paducah, Kentucky, on
January 13, 2004; and Oak Ridge, Tennessee, on January 15, 2004. (Section 1.6.3 provides
additional information on the public review of the draft EISs).
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1.2 CHARACTERISTICS OF DUFg

DUFg results from the process of
making uranium suitable for use as fue in
nuclear reactors or for military applications.
The use of uranium in these applications
requires that the proportion of the uranium-235
isotope found in natural uranium, which is
approximately 0.7% by weight (wt%), be
increased through an isotopic separation
process. To achieve this increase, a uranium-
235 enrichment process caled gaseous
diffusion is used in the United States. The
gaseous diffusion process uses uranium in the
form of UFg, primarily because UFg can
conveniently be used in gaseous form for
processing, in liquid form for filling or
emptying containers, and in solid form for
storage. Solid UFg isawhite, dense, crystalline
material that resembles rock salt.

Depleted uranium is uranium that,
through the enrichment process, has been
stripped of a portion of the uranium-235 that it
once contained so that its proportion is lower
than the 0.7 wt% found in nature. The uranium
in most of DOE’s DUFg has between 0.2 wt%
and 0.4 wt% uranium-235.

The chemical and physical
characteristics of DUFg pose potential health
risks, and the materia is handled accordingly.
Uranium and its decay products in DUFg emit
low levels of apha, beta, gamma, and neutron
radiation. The radiation levels measured on the
outside surface of filled DUFg storage
cylinders are typicaly about 2 to 3 millirem
per hour (mrem/h), decreasing to about
1 mrem/h at adistance of 1 ft (0.3 m). If DUFg
is released to the atmosphere, it reacts with
water vapor in air to form HF and a uranium
oxyfluoride compound called uranyl fluoride
(UO2oF2), which can be harmful to human
health if inhaled or ingested in sufficient
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Cylinder-Réated TermsUsed in ThisEIS

Types of UFg
UFg

Normal UFg

DUFg

Enriched
UFg

Reprocessed
UFg

A chemical composed of one atom of
uranium combined with six atoms of
fluorine, UFg is avolétile white
crystalline solid at ambient conditions.

UFg made with uranium that contains
the isotope uranium-235 at a
concentration equal to that found in
nature, that is, 0.7% uranium-235.

UFg made with uranium that contains
the isotope uranium-235 in
concentrations less than the 0.7% found
in nature. In general, the DOE DUFg
contains between 0.2% and 0.4%
uranium-235.

UFg made with uranium containing more
than 0.7% uranium-235. In generdl,
DOE enriched UFg considered in this
EIS contains less than 5% uranium-235.

previoudly irradiated in a nuclear reactor
and chemically separated during
reprocessing.

Types of Cylinders

Full DUFg

Partialy Full

Heel

Empty

Feed

Non-DUFg

Cylindersfilled to 62% of their volume
with DUFg (some cylinders are slightly
overfilled).

Cylinders that contain more than 50 Ib
(23 kg) of DUFg but less than 62% of
their volume.

Cylindersthat contain less than 50 Ib
(23 kg) of residual nonvolatile material
|eft after the DUFg has been removed.

Cylinders that have had the DUFg and
heel material removed and contain
essentially no residual material.

Cylinders used to supply UFg into the
enrichment process. Most feed cylinders
contain natural UFg, although some
historically contained reprocessed UFg.

A termused in thisEIS to refer to
cylinders that contain enriched UFg or
normal UFsg.

|
UFg made with uranium that was i

guantities. Uranium is a heavy metal that, in addition to being radioactive, can have harmful
chemical effects (primarily on the kidneys) if it enters the bloodstream by means of ingestion or
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inhalation. HF is an extremely corrosive gas that can damage the lungs and cause death if inhaled
at high enough concentrations. In light of such characteristics, DOE stores DUFg in a manner
designed to minimize the risk to workers, the public, and the environment.

DUFg has been stored in large stedl cylinders at all three storage sites since the 1950s. \
Severa different cylinder types are in use, although the vast mgjority of cylinders have a 14-ton
(12-t) capacity. (Typica cylinders in storage are shown in Figure 1.1-1.) The cylinders with a
14-ton (12-t) capacity are 12 ft (3.7 m) long by 4 ft (1.2 m) in diameter; most have a steel wall
that is 5/16 in. (0.79 cm) thick. The cylinders have external stiffening rings that provide support.
Lifting lugs for handling are attached to the stiffening rings. A small percentage of the cylinders
have skirted ends (extensions of the cylinder walls past the rounded ends of the cylinder), as
shown in Figure 1.1-1. Each cylinder has a single valve for filling and emptying located on one
end at the 12 o’clock position. Similar but slightly smaller cylinders with a capacity of 10 tons
(91t) are aso in use. Most of the cylinders were manufactured in accordance with an American
National Standards Institute standard (ANSI N14.1, American National Standard for Nuclear
Materials — Uranium Hexafluoride — Packaging for Transport) as specified in
49 CFR 173.420, the federa regulations governing transport of DUFsg.

1.2.1 Cylinder Inventory

This EIS considers conversion of the DUFg inventory stored at the Paducah site for
which DOE has responsibility. Statistics on the DUFg cylinders managed by DOE at the Paducah
site as of January 26, 2004, are summarized in Table 1.1-1. Approximately 36,200 cylinders |
containing almost 440,000 t (484,000 tons) of DUFg are managed at Paducah. In addition to the
DUFg cylinders, included in the Paducah inventory are approximately 1,940 DOE cylinders that
contain enriched UFg or normal UFg (collectively called “non-DUFg” cylinders in this EIS) or
are empty. The management of these non-DUFg cylinders is included in the EIS; however, they
would not be processed in the conversion facility.

The conversion facility proposed for Paducah is designed to convert 18,000 t
(20,000 tons) of DUFg per year (approximately 1,400 cylinders per year). At that rate of
throughput, it will take approximately 25 years to convert the Paducah cylinder inventory.

The cylinder inventory at the ETTP site is adso listed in Table 1.1-1. Approximately
4,800 DUFg and 1,100 non-DUFg cylinders are stored at ETTP. The non-DUFg cylinders contain
atotal of approximately 26 t (29 tons) of UFg (7 t [8 tons] of enriched UFg plus 19t [21 tons] of
normal UFg) (Hightower 2004). 100% of the Paducah enriched UFg and over 98% of the ETTP
enriched UFg contain less than 5% uranium-235.

In addition to the Paducah and ETTP inventories, approximately 16,000 cylinders are
managed at the Portsmouth site. Construction and operation of a conversion facility at the
Portsmouth site for conversion of the Portsmouth and ETTP inventories is the subject of a
separate EIS (DOE 2004a). |
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TABLE 1.1-1 Inventory of DOE UFg Cylinders
Considered in ThisEIS2

No. of Weight of
Location Cylinders UFg (1)
Paducah — DUFg 36,191 436,400
Non-DUFg
Enriched UFg 182 1,600 |
Norma UFg 1,485 16,000
Empty 275 0 |
ETTPP - DUFg 4,822 54,300 |
Non-DUFg
Enriched UFg 881 7
Normal UFg 221 19
Empty 20 0
Total
DUFg 41,013 490,700
Non-DUFg 2,769 17,625
Empty 295 0

&  Asof January 26, 2004 (Hightower 2004).

b The proposed action calls for shipment of the ETTP
cylinders to Portsmouth.

DOE proposes to ship al ETTP cylinders to Portsmouth. However, this EIS does
consider an option of shipping the ETTP cylinders to Paducah. If the ETTP cylinders were
shipped to Paducah, the Paducah conversion facility would operate for approximately 28 rather
than 25 years to convert the DUFg cylinders. The shipment of the non-DUFg cylinders to
Paducah is aso included. It is assumed that the normal UFg and enriched UFg cylinders from \
both Paducah and ETTP would be put to beneficial uses; therefore, conversion of the contents of
the non-DUFg cylindersis not considered.

The evaluation of the no action aternative in this EIS is based on the assessment
conducted for the PEIS, which was revised to reflect updated information. To account for
uncertainties related to the amount of USEC-generated DUFg to be managed in the future, the
PEIS analysis used for this EIS assumed that atotal of approximately 40,400 DUFg cylinders at
the Paducah site would need to be managed.

Severa reasonably foreseeable activities could potentially result in a future increase in
the number of DUFg cylinders for which DOE has management responsibility. These include
potential transfers of DUFg to DOE from continued USEC gaseous diffusion plant operations at
Paducah; from a future USEC advanced enrichment technology plant at Portsmouth, Paducah, or
elsewhere; and from some unspecified future commercial uranium enrichment facility licensed
and operated in the United States. Such an inventory increase could result in a future decision to
extend conversion facility operations or expand throughput at one or both of the conversion |
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facility sites. An option of expanding operations at the conversion facility is considered in this
EIS, as discussed in more detail in Section 2.2.5 and in the assessment of impacts presented in

Chapter 5.

1.2.2 Cylinder Condition and Potential
Contamination

As the inventory of DUFg cylinders
ages, some cylinders have begun to show
evidence of external corrosion. As of August
2002, at al three storage sites combined,
11 cylinders had developed holes (breaches)
(see text box). The mgority of these breaches
were the result of handling damage during
stacking or handling damage followed by
corrosion. Only 2 of the 11 breaches are
believed to have resulted from corrosion alone.
At Paducah, atotal of 3 cylinder breaches have
occurred. However, since DUFg is solid at
ambient temperatures and pressures, it is not
readily released after a cylinder leak or breach.
When a cylinder is breached, moist air reacts
with the exposed solid DUFg and iron, forming
a dense plug of solid uranium and iron
compounds and a small amount of HF gas. The
plug limits the amount of material released
from a breached cylinder. When a cylinder
breach is identified, the cylinder is typically
repaired or its contents are transferred to a new
cylinder.

Because reprocessed uranium was
enriched in the early years of gaseous
diffusion, some of the DUFg inventory is con-
taminated with small amounts of technetium
(Tc) and the transuranic (TRU) elements
plutonium (Pu), neptunium (Np), and
americium (Am). In 2000, DOE, on the basis
of existing process knowledge and results from
additional sampling of cylinders, characterized
the TRU and Tc contamination in the DUFg
cylinders. As indicated in a report by Oak
Ridge  Nationa Laboratory ~ (ORNL)
(Hightower et al. 2000), nondetectable or very
low levels of TRU elements were found to be
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Summary Datafor Breached Cylinders at .

the Storage Sites Through 2003

Paducah Site, three breached cylinders: One
identified in 1992 was initiated by mechanical
damage during stacking. The breached area
was about 0.06 in. x 2in. (0.16 cm x 5.1 cm).
Estimated material loss was 0. The other two
cylinder breaches were identified as breached
because of missing cylinder plugs,; they were
identified between 1998 and 2002. Materia
loss from these cylinders was not estimated.

ETTP Site, five breached cylinders. Four
were identified in 1991 and 1992. Two of
these were initiated by mechanical damage
during stacking, and two were caused by
external corrosion due to prolonged ground
contact. The breach areas for these four
cylinders were about 2 in. (5.1 cm), 6in.
(15cm), and 10in. (25cm) in diameter for
three circular breaches, and 17 in. x 12 in. for
a rectangular-shaped breach. The mass of
material loss from the cylinders could not be
estimated because equipment to weigh the
cylinders was not available a the ETTF site.
The fifth breach occurred in 1998 and was
caused by steel grit blasting, which resulted in
a breach at the location of an as-fabricated
weld defect (immediately repaired without
loss of DUFg).

Portsmouth Site, three breached cylinders:
Two identified in 1990 were initiated by
mechanical damage during stacking; the
damage was not noticed immediately, and
subsequent corrosion occurred at the point of
damage. The largest breach size was about
9in. x 18 in. (23 cm x 46 cm); the estimated
mass of DUFg lost was between 17 and 109 |b
(7.7 and 49 kg). The next largest cylinder
breach had an area of about 2 in. (5.1 cm) in
diameter; the estimated DUFg lost was less
than 4 1b (1.8 kg). The third breached cylinder
occurred in 1996 and was the result of
handling equipment knocking off a cylinder

plug.
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dispersed in the DUFg stored in the cylinders. However, higher levels of TRU elements,
associated with the “heels’ remaining in a small number of cylinders formerly used to store
reprocessed uranium, are expected to occur. (The term “heel” refers to the residual amount of
nonvolatile materia left in a cylinder following removal of the DUFg, typicaly less than 50 Ib
[23 kg].) The final RFP for providing conversion services concluded that any DUFg
contaminated with TRU elements and Tc at the concentrations expected to be encountered could
be safely handled in a conversion facility. The data and assumptions used in this EIS to evaluate
potential impacts from the DUFg contaminated with Tc and TRU elements are described in
Appendix B.

Some of the cylinders manufactured before 1978 were painted with coatings containing
polychlorinated biphenyls (PCBs). (Although PCBs are no longer in production in the
United States, from the 1950s to the late 1970s, PCBs were added to some paints as fungicides
and to increase durability and flexibility.) The long persistence of PCBs in the environment and
the tendency for bioaccumulation in the foodchain has resulted in regulations to prevent their
release and distribution in the environment. As a result, the cylinders with PCB-containing
coatings may require special measures during transport, such as bagging, to ensure that PCB-
containing paint chips are not released. Additionally, environmental monitoring and maintenance
of cylinder storage and process areas may be required to ensure that PCBs are not released
during storage or processing. Potential issues associated with PCB-containing cylinder coatings
are discussed in Appendix B. Asdiscussed in Appendix B, the presence of PCBs in the coatings
of some cylindersis not expected to result in health and safety risks to workers or the public.

1.3 PURPOSE AND NEED

DOE needs to convert its inventory of DUFg to a more stable chemical form for use or
disposal. This need follows directly from (1) the decision presented in the August 1999 ROD for
the PEIS, namely, to begin conversion of the DUFg inventory as soon as possible, and
(2) P.L. 107-206, which directs DOE to award a contract for construction and operation of
conversion facilities at both the Paducah site and the Portsmouth site.

1.4 PROPOSED ACTION

The proposed action evaluated in this EIS isto construct and operate a conversion facility
at the Paducah site for converting the Paducah DUFg inventory into depleted uranium oxide
(primarily U3Og) and other conversion products. The time period considered is a construction
period of approximately 2 years, an operational period of 25 years, and a 3-year period for D&D
of the facility.

This EIS assesses the potential environmental impacts from the following proposed
activities:

e Construction, operation, maintenance, and D&D of the proposed DUFg
conversion facility at the Paducah site;
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» Trangportation of uranium conversion products and waste materials to a
disposal facility;

» Transportation and sale of the HF produced as a co-product of conversion; and

e Neutralization of HF to CaF» and its sale or disposal in the event that the HF
product is not sold.

Three alternative locations for the conversion facility within the Paducah site are
considered. Although not part of the proposed action, this EIS considers an option of transporting
the ETTP DUFg and non-DUFg cylinders to Paducah. In addition, this EIS includes an
evaluation of the impacts that would result from a no action alternative (i.e., continued DUFg
cylinder storage at the Paducah site).

1.5 DOE DUFs MANAGEMENT PROGRAM

In fiscal year (FY) 2001, the responsibility for all uranium program activities was
transferred from DOE'’ s Office of Nuclear Energy, Science, and Technology (NE) to its Office of
Environmental Management (EM). All activities related to this program are managed by the
DOE's Lexington Office. The uranium program supports important government activities
associated with the federal enrichment program that were not transferred to USEC under the
provisions of the National Energy Policy Act of 1992 (P.L. 102-486), including management of
highly enriched uranium; management of the facilities at the Paducah and Portsmouth sites,
responsibility for preexisting liabilities; management of DOE’s inventories of DUFg and other
surplus uranium; and oversight of the construction of DUFg conversion facilities.

Within the uranium program is DOE’s DUFg management program, whose mission is to
safely and efficiently manage DOE’s inventory of DUFg in a way that protects the health and
safety of workers and the public and protects the environment until the DUFg is either used or
disposed of. In addition to the conversion activities that are the subject of this EIS, the DUFg
management program involves two other primary activities: (1) surveillance and maintenance of
cylinders and (2) development of beneficial uses for depleted uranium.

Since it may take 25 years to convert the DUFg in the inventory to a more stable chemical
form, DOE intends to ensure the continued surveillance and maintenance of the DUFg cylinders
currently in storage. Day-to-day management includes actions designed to cost-effectively
improve cylinder storage conditions, such as:

» Performing regular inspections and general maintenance of cylinders and
storage yards, including:

- Restacking and respacing the cylinders to improve drainage and allow for more
thorough inspections,

- Repainting cylinder bodies and the ends of skirted cylinders as needed to arrest
corrosion, and
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- Constructing new concrete cylinder storage yards and reconditioning existing
yards from gravel to concrete to improve storage conditions; and

e Performing routine cylinder valve surveys and maintenance.

DOE is committed to exploring the safe, beneficial use of depleted uranium and other
materials that result from the conversion of DUFg (e.g., HF and empty carbon steel cylinders) in
order to conserve more resources and increase savings over levels achieved through disposal.
Accordingly, a DOE research and development (R&D) program on uses for depleted uranium
has been initiated. This program is exploring the risks and benefits associated with several uses
for depleted uranium, such as a radiation shielding material, a catalyst, and a semiconductor
material in electronic devices. More information about DOE’s R&D on depleted uranium usesis
available on the Depleted UFg Management Information Network Web site (http://web.ead.
anl.gov/uranium). In addition, in the RFP for conversion services, DOE requested that the
bidders investigate and propose viable uses for the conversion products.

1.6 SCOPE

The scope of an EIS refers to the range of actions, alternatives, and impacts it considers.
An agency generally determines the scope of an EIS through a two-part process: internal scoping
and public scoping. Internal scoping refers to the agency’'s efforts to identify potential
aternatives and important issues and to determine which analyses to include in an EIS. Public
scoping refers to the agency’s request for public comments on the proposed action and on the
results from its internal scoping. It involves consultations with federal, state, and local agencies
as well as requests for comments from stakeholder organizations and members of the genera
public. The EIS scoping process provides a means for the public to provide input into the
decision-making process. DOE is committed to ensuring that the public has ample opportunity to
participate in the review. This section summarizes the public scoping conducted for this EIS
(Section 1.6.1), discusses the range of issues and alternatives that resulted from the internal and
public scoping process (Section 1.6.2), and summarizes the public review of the draft EIS
(Section 1.6.3).

1.6.1 Public Scoping Processfor This Environmental I mpact Statement

On September 18, 2001, DOE published a NOI in the Federal Register (66 FR 48123)
announcing its intention to prepare an EIS for a proposal to construct, operate, maintain, and
decontaminate and decommission DUFg conversion facilities at Portsmouth, Ohio, and/or
Paducah, Kentucky. The purpose of the NOI was to encourage early public involvement in the
EIS process and to solicit public comments on the proposed scope of the EIS, including the
issues and alternatives it would analyze. To facilitate public comments, the NOI included a
detailed discussion of the project background, a list of the preliminary alternatives and
environmental impacts that DOE proposed to evaluate in the EIS, and a project schedule. The
NOI announced that the scoping period for the EIS would be open until November 26, 2001. The
scoping period was later extended to January 11, 2002.
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During the scoping process, the public was given six ways to submit comments on the
DUFg proposal to DOE:

1. Attendance at public scoping meetings held in Piketon, Ohio; Oak Ridge,
Tennessee; and Paducah, Kentucky;

2. Traditional mail delivery;

3. Toll-free facsimile transmission;
4. Toll-free voice message;

5. Electronic mail; and

6. Directly through the Depleted UFg Management Information Network Web
site on the Internet (http://web.ead.anl.gov/uranium).

Numerous ways to communicate about issues and submit comments were provided to encourage
maximum participation. All comments, regardless of how they were submitted, received equal
consideration.

A total of approximately 100 individuals attended the three scoping meetings, and 20 of
these individuals provided oral comments. Individuals in attendance included federal officials,
state regulators, local officials, site oversight committee members, representatives of interested
companies, members of local media, and private individuals. In addition, about 20 individuals
and organizations provided comments through the other means available (fax, telephone, mail,
e-mail, and Web site). Some of the comments received through these other means were
duplicates of comments made at the scoping meetings. During the scoping period (September 18,
2001, through January 11, 2002), the Depleted UFg Management Information Network Web site
was used a great deal; a total of 64,366 pages were viewed (averaging 554 per day) during
9,983 user sessions (averaging 85 per day) by 4,784 unique visitors.

Approximately 140 comments were received from about 30 individuals and organizations
during the scoping period. Appendix C of this EIS provides a summary of these comments.
These comments were examined to finalize the proposed scope of this EIS. Comments were
related primarily to five magjor issues: (1) DOE policy; (2) aternatives; (3) cylinder inventory,
maintenance, and surveillance; (4) transportation; and (5) general environmental concerns.

Most of the comments made during the public scoping period were related to issues that
DOE was already planning to discuss in this EIS. Such comments helped to clarify the need for
addressing those issues. However, a few issues were raised that DOE was not able to addressin
this EIS. These issues and the reasons why they are not addressed are summarized below.

* One commentor stated that DOE should not consider any alternatives other
than the two conversion plants alternative because Congress had mandated
that two plants be built: one a Paducah and one at Portsmouth. NEPA
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requires that the no action aternative be one of the alternatives considered.
Therefore, the no action aternative has been included in this EIS.

* A request was made to designate specific routes and perform route-specific
risk analyses for transporting the ETTP cylinders. Specific routes will not be
known until the selected contractor is ready to ship the cylinders from ETTP.
The exact routes will be determined on the basis of the shipment mode
selected (truck or rail), applicable regulations, and other factors, as
appropriate. Before the shipments occur, a transportation plan will be
coordinated with the appropriate regulatory agencies. However, this EIS does
present an evaluation of transportation risks for representative routes that were
identified by using route prediction models for truck and rail modes.

* Requests were made to analyze the impacts associated with the use of
conversion products. As described further below, no large-scale uses of the
depleted uranium conversion product have been identified, and current plans
assume disposal of the material. The DUFg PEIS (DOE 1999a) analyzed the
generic impacts associated with the manufacture of waste containers using
depleted uranium and depleted UO». Impacts associated with actual use of any
depleted uranium products will be analyzed if specific uses are identified in
the future and any necessary licenses, permits, or exemptions are obtained.
This EIS does evaluate impacts associated with the potential sale of fluoride-
containing conversion products (i.e., HF and CaF»).

1.6.2 Scope of This Environmental | mpact Statement

In response to the congressional mandate to build conversion plants at the Paducah and \
Portsmouth sites (P.L. 107-206), DOE reevaluated the appropriate scope of its NEPA review and
decided to prepare two separate site-specific EISs in parallel: one EIS for the facility proposed
for the Paducah site and a second EIS for the Portsmouth site. This change in approach was
announced in a Federal Register Notice published on April 28, 2003 (DOE 2003b).

This EIS addresses the potential environmental impacts at Paducah from the construction,
operation, maintenance, and D& D of the proposed conversion facility; from the transportation of
depleted uranium conversion products to a disposal facility; and from the transportation, sale, or
disposal of the fluoride-containing conversion products (HF or CaF>). Three adternative locations
within the Paducah site are evaluated for the conversion facility. An option of shipping the ETTP
cylinders to Paducah for conversion is also considered. In addition, this EIS evaluates a no action
aternative, which assumes continued storage of DUFg in cylinders at the Paducah site.
Additional details are provided in the sections below.
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1.6.2.1 Alternatives

The aternatives that are evaluated and compared in this EIS include a no action
alternative and three action alternatives that focus on where to site the conversion facility within
the Paducah site:

1. No Action Alternative. Under the no action alternative, conversion would not
occur. Current cylinder management activities (handling, inspection,
monitoring, and maintenance) would continue; thus, the status quo would be
maintained at Paducah indefinitely, consistent with the UFg Cylinder Project
Management Plan (LMES 1997d) and consent orders, which cover actions
needed to meet safety and environmental requirements.

2. Action Alternatives. The proposed action considers the construction and
operation of a conversion facility at the Paducah site. Three aternative
locations within the site are evaluated (Locations A [preferred], B, and C,
which are defined in Chapter 2). In addition, an option of transporting the
ETTP cylinders to Paducah is considered, as well as an option of expanding
conversion facility operations.

These alternatives and options, as well as the alternatives that were considered but not evaluated |
in detail, are described more fully in Chapter 2.

1.6.2.2 Depleted Uranium Conversion Technologies and Products

As noted in Section 1.1.5, DOE awarded a conversion services contract to UDS on
August 29, 2002. The proposed UDS facility would convert DUFg to a mixture of depleted
uranium oxides (primarily U30g), a form suitable for disposal if uses are not identified. In
addition to depleted U30g, the UDS conversion facility would produce aqueous HF, which is a
product that has commercial value and could potentially be sold for industria use. The
evaluation of the proposed action in this EIS is based on the proposed UDS conversion
technology and facility design, which is described in Section 2.2.

The conversion project RFP did not specify the conversion product technology or form.
Three proposals submitted in response to the RFP were deemed to be in the competitive range;
two of these proposals involved conversion of DUFg to U30g and the third involved conversion
to depleted UF4. Potential environmental impacts associated with these proposals were
considered during the procurement process, which involved the preparation of an environmental
critique and environmental synopsis that were prepared in accordance with the requirements of
10 CFR 1021.216.

The environmental critique, which contains proprietary information, focuses on
environmental issues pertinent to a decision among the proposals within the competitive range
and includes a discussion of the purpose of the procurement and each offer, a discussion of the
salient characteristics of each offer, and a comparative evaluation of the environmental impacts
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of the offers. The environmental synopsis is a summary document based on the environmental
critique; it does not contain proprietary information. The synopsis documents the evaluation of
potential environmental impacts associated with the proposals in the competitive range and does
not contain procurement-sensitive information. The environmental synopsis is presented in
Appendix D.

The environmental synopsis concludes that, on the basis of the assessment of potential
environmental impacts presented in the critique, no proposa was clearly environmentally
preferable. Although differences in a number of impact areas were identified, none of the
differences were considered to result in one proposal being preferable over the others. In
addition, the potential environmental impacts associated with the proposals were found to be
similar to, and generaly less than, those presented in the DUFg PEIS (DOE 1999a) for
representative conversion technol ogies.

1.6.2.3 Transportation Modes

This EIS considers an option of shipping the cylinders at ETTP to Paducah, although
current plans call for the shipment of these cylinders to Portsmouth. For this option, this EIS
considers severa transportation methods for preparing the DUFg and non-DUFg cylinders and
shipping them to the conversion facility. Many of the cylinders currently stored at ETTP do not
meet U.S. Department of Transportation (DOT) requirements for shipment without some type of
preparation first. The DUFg PEIS (DOE 1999a) and a separate transportation impact assessment
(Biwer et a. 2001) contain detailed information on cylinder conditions, regulations, and
preparation methods. As described in detail in Section 2.2.4, three options for preparing
noncompliant cylinders are considered in this EIS: (1) use of overpacks, which are large
containers, certified to meet DOT shipping requirements, into which cylinders could be placed;
(2) use of a cylinder transfer facility, in which the UFg contents could be transferred from
noncompliant cylinders to compliant ones; and (3) obtaining an exemption from DOT allowing
the cylinders to be shipped “asis’ or following repairs. This EIS aso considers the
transportation of conversion products to a user or disposal facility. Transportation of DUFg
cylinders and conversion products by two modes, truck and train, are analyzed in this EIS.

1.6.2.4 Conversion Product Disposition

As noted, the products of the DUFg conversion process would consist of depleted U30g
and HF. DOE has been working with industrial and academic researchers for several years to
identify potential uses for both products. Some potential uses for depleted uranium exist or are
being developed, and DOE believes that a viable market exists for the HF generated during
conversion. To take advantage of these to the extent possible, DOE requested in the RFP that the
bidders for conversion services investigate and propose viabl e uses.

Currently, there are several uses for depleted uranium, including (1) reactor fuel in
breeder reactors; (2) conventional military applications, such as tank armor and armor-piercing
projectiles; (3) biological shielding, which provides protection from x-rays or gamma rays; and
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(4) counterweights for use in aircraft applications. One characteristic of al these applications is
that the amount of depleted uranium that they require is small, and existing demand can be met
by depleted uranium stocks separate from the DUFg considered in this EIS; thus, these
applications do not and are not expected to have a significant effect on the inventory of depleted
uranium contained in the DOE DUFg inventory.

In the RFP, DOE acknowledges that uses for much of the depleted uranium may not be
found, thus requiring that it be dispositioned as low-level radioactive waste (LLW). In its
proposal, UDS confirmed that widescale applications of the depleted U3Og conversion product
are not currently available and that the material will likely require disposal. Studies conducted by
ORNL for DOE indicate that both the Nevada Test Site (NTS) (a DOE facility) and Envirocare
of Utah, Inc. (a commercial facility) are potential disposal facilities for depleted uranium (Croff
et a. 2000a,b). These studies included reviews of the LLW acceptance programs and disposal
capacities of both NTS and Envirocare of Utah, Inc. It was concluded that either facility would
have the capacity needed to dispose of the U3z0g product from the proposed DOE DUFg
conversion program, and that the U3zOg materia to be sent to these facilities would be likely to
meet each site’'s waste acceptance criteria. In its proposa to design, construct, and operate the
DUFg conversion facilities, UDS provided evidence that both sites can presently accept the U3Og
and identified the Envirocare facility as the primary disposal site and NTS as the secondary
disposal site.

Shipments of depleted U3Og to a disposal facility are expected to begin shortly after
conversion facility operations commence, currently planned for late 2006. The conversion
facilities are being designed with a short-term storage capacity for 6 months worth of depleted
uranium conversion products. This storage capacity is being provided in order to accommodate
potential delays in disposal activities without affecting conversion operations. If a delay was to
extend beyond 6 months, DOE would evaluate possible options and conduct appropriate NEPA
review for those options.

This EIS evaluates the impacts from packaging, handling, and transporting depleted
U30g from the conversion facility to disposal sites that would be (1) selected in a manner
consistent with DOE policies and orders and (2) authorized or licensed to receive the conversion
products by DOE (in conformance with DOE orders), the U.S. Nuclear Regulatory Commission
(NRC; in conformance with NRC regulations), or an NRC Agreement State agency
(inconformance with state laws and regulations determined to be equivaent to NRC
regulations). Assessment of the impacts and risks from on-site handling and disposal at the LLW
disposal facility are deferred to the disposal site's site-specific NEPA or licensing documents.
DOE plans to decide the specific disposal location(s) for the depleted U30g conversion product
after additional appropriate NEPA review. Accordingly, DOE will continue to evaluate its
disposal options and will consider any further information or comments relevant to that decision.
DOE will give a minimum 45-day notice before making the specific disposal decision and will
provide any supplemental NEPA analysis for public review and comment.

In addition, UDS believes that agueous HF generated during conversion is a valuable
commercial commodity that could be readily sold for industrial use. Thus, this EIS evaluates
impacts associated with HF sale and use. To account for the possibility that uses for HF will not
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be identified, this EIS also evaluates a contingency for the neutralization of HF to the unreactive
solid CaF; for sale or disposal.

1.6.2.5 Human Health and Environmental |ssues

This EIS evaluates and compares the potential impacts on human health and the
environment at the Paducah site under the alternatives and options described above. In general,
this EIS emphasizes those impacts that might differ under the various alternatives and those
impacts that would be of specia interest to the general public (such as potential radiation
effects).

This EIS includes assessments of impacts on human heath and safety, air, water, sail,
biota, socioeconomics, cultural resources, site waste management capabilities, resource
requirements, and environmental justice. Impacts judged by DOE to be of the greatest concern or
public interest and to receive more detailed analysis include impacts on human health and safety,
ar and water, waste management capabilities, and socioeconomics. These issues are
consequently treated in greater detail in this EIS.

The process of estimating environmental impacts from the conversion of DUFg is subject
to some uncertainty because final facility designs are not yet available. In addition, the methods
used to estimate impacts have uncertainties associated with their results. This EIS impact
assessment was designed to ensure — through the selection of assumptions, models, and input
parameters — that impacts would not be underestimated and that relative comparisons among
the alternatives would be valid and meaningful. This approach was developed by uniformly
applying common assumptions to each alternative and by choosing assumptions intended to
produce conservative estimates of impacts — that is, assumptions that would lead to
overestimates of the expected impacts. Although uncertainty may characterize estimates of the
absolute magnitude of impacts, a uniform approach to impact assessment enhances the ability to
make valid comparisons among aternatives. This uniform approach was implemented in the
analyses conducted for this EIS to the extent practicable.

1.6.3 Public Review of the Draft EIS

The two draft site-specific conversion facility EISs were mailed to stakeholders in late
November 2003, and a notice of availability was published by the EPA in the Federal Register
on November 28, 2003 (68 FR 66824). In addition, each EIS was also made available in its
entirety on the Internet at the same time, and e-mail notification was sent to those on the project
Web site mailing list. Stakeholders were encouraged to provide comments on the draft EISs
during a 67-day review period, from November 28, 2003, until February 2, 2004. Comments
could be submitted by calling a toll-free number, by fax, by letter, by e-mail, or through the
project Web site. Comments could also be submitted at public hearings held near Portsmouth,
Ohio, on January 7, 2004; Paducah, Kentucky, on January 13, 2004; and Oak Ridge, Tennessee,
on January 15, 2004. The public hearings were announced on the project Web site and in local
newspapers prior to the meetings.
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A total of about 210 comments were received during the comment period. The comments
received and DOE’s responses to those comments are presented in Volume 2 of this EIS.
Because of the similarities in the proposed actions and the general applicability of many of the
comments to both site-specific conversion facility EISs, all comments received on the
Portsmouth and Paducah EISs are included in Volume 2. In addition, all comments received
were considered in the preparation of both final EISs.

Severa revisions were made to the two site-specific conversion facility draft EISs on the
basis of the comments received (changes are indicated by vertical lines in the right margin of the
document). The vast mgjority of the changes were made to provide clarification and additional
detail. Specific responses to each comment received on the draft EISs are presented in Volume 2
of this EIS; a summary of the most common issues raised by the reviewers and the general DOE
responses to these issues are listed below.

» Comments related to the proposed action and preferred alternative.

Numerous reviewers expressed support for the DOE conversion project in
general and agreement with the preferred aternatives identified in the draft
ElSs. Reviewers stressed the importance of meeting the requirements of
P.L. 107-206, as well as the consent orders that DOE has signed with each of
the affected states.

DOE appreciates support for the conversion project and is committed to
complying with al applicable regulations, agreements, and orders.

» Comments related to transportation of cylinders.

Severa reviewers raised concerns over the safe transportation of cylinders
from the ETTP site. Common themes included a preference for the use of
overpacks, opposition to transporting noncompliant cylinders “as-is” under a
DOT exemption, a genera desire that shipments be made in a manner
protective of health and safety, and questions concerning the potential use of
barge transportation.

DOE is committed to conducting all transportation activities in a manner
protective of human health and safety and in compliance with all applicable
regulations. A Transportation Plan will be developed for each shipping
program related to the DUFg conversion facility project. Each Plan will be
developed to address specific issues associated with the commodity being
shipped, the origin and destination points, and concerns of jurisdictions
transited by the shipments. In all cases, DOE-sponsored shipments will
comply with al applicable State and Federal regulations and will be reflected
in many of the operational decisions that will be made and presented in the
Plan. The transportation regulations are designed to be protective of public
health and safety during both accident and routine transportation conditions.
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To dlow flexibility in planning and future operations, the transportation
analysis in each EIS evaluates a range of options for cylinder preparation and
transport modes. For example, al three options for shipping noncompliant
cylinders, including obtaining a DOT exemption, using overpacks, and
transferring the contents from noncompliant to compliant cylinders, are
evaluated in the EISs, as are both truck and rail modes. Because barge
transport has not been proposed as part of the current conversion facility
project and for the reasons discussed in Section 2.3.5, a detailed evaluation
has not been included in the final EISs. If barge transportation was proposed
in the future and considered to be a reasonable option, additional NEPA
review would be conducted.

»  Commentsrelated to removal of cylindersfromthe ETTP site.

Severa reviewers stressed the importance of DOE compliance with the 1999
consent order with the TDEC that requires the removal of the DUFg cylinders
from the ETTP site or the conversion of the material by December 31, 2009.

DOE is committed to complying with the 1999 consent order. Toward that
end, the DOE contract for accelerated cleanup of the ETTP site, including
removal of the DUFg cylinders, calls for completion of this activity by the end
of FY 2008.

e Comments related to the potential for DOE to receive additional DUFg
cylinders from other sources.

Severa reviewers noted that DOE may receive additional DUFg cylinders
from other sources, including continued USEC operations, the proposed
American Centrifuge Facility at the Portsmouth site, and other potential
commercia enrichment facilities. Some reviewers requested that DOE design
the conversion facilities to accommodate such an increase.

At the present time, there are no plans or proposals for DOE to accept DUFg
cylinders for conversion beyond the current inventory for which it has
responsibility. However, Section 2.2.7 of the Portsmouth site-specific
conversion facility EIS and Section 2.2.5 of the Paducah EIS discuss a number
of possible future sources of additional DUFg that could require conversion.
The potential environmental impacts associated with expanding plant
operations (either by extending operations or by increasing the throughput) to
accommodate processing of additional cylinders are discussed in Section 5.2.8
of the Portsmouth EIS and Section 5.2.6 of the Paducah EIS. Because of the
uncertainty associated with possible future sources of DUFg for which DOE
could assume responsibility, there is no current proposal to increase the
throughputs of the conversion facilities or extend the operational period.
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* Commentsrelated to USEC' s American Centrifuge Facility.

Severa reviewers noted the January 2004 announcement by USEC that the
American Centrifuge Facility would be sited at Portsmouth, and stated that the
EISs should be revised accordingly, including consideration of the facility
under Portsmouth cumulative impacts.

The two site-specific conversion facility EISs have been revised to reflect that
Portsmouth has been selected as the site for the USEC American Centrifuge
Facility. Although Location B is the likely site for construction of the
centrifuge facility, it has been retained in the final Portsmouth conversion EIS
as a siting alternative. The cumulative impacts analysis included in both the
draft and final Portsmouth conversion facility EIS assumed that a new USEC
centrifuge enrichment facility would be constructed and operated at the
Portsmouth site (see Sections S.5.16 and 5.3.2). As stated in Sections S.5.16
and 5.3.2, the analysis assumed that such a plant would be sited at
Portsmouth, that the existing DOE gas centrifuge technology would be used,
and that the environmental impacts of such a facility would be similar to those
outlined in a 1977 EIS for Expansion of the Portsmouth Gaseous Diffusion
Plant that considered a similar action that was never completed. It should be
noted that the NRC licensing activities for the proposed centrifuge enrichment
plant will include preparation of an EIS that must also evaluate cumulative
impacts at the Portsmouth site. The centrifuge enrichment facility cumulative
impacts analysis will be based on the anticipated USEC enrichment facility
design, which does not currently exist, and will benefit from the detailed
evaluation of conversion facility impacts presented in this EIS.

» Comments related to current cylinder management. Several reviewers raised
guestions and concerns about the current management of the cylinders at the
three DOE storage sites.

In response to these concerns, it has been emphasized that DOE’s current
cylinder management program provides for safe storage of the depleted UFg
cylinders. DOE is committed to the safe storage of the cylinders at each site
through the implementation of the decision made in the ROD. DOE has an
active cylinder management program designed to ensure the continued safety
of cylinders until conversion is accomplished.

1.7 RELATIONSHIP TO OTHER NEPA REVIEWS

This site-specific DUFg Conversion EIS, along with the EIS prepared for the Portsmouth
conversion facility (DOE/EIS-0360), represents the second level of a tiered environmental
review process being used to evaluate and implement DOE’s DUFg Management Program. A
“tiered” process refers to a process of first addressing higher-order decisions in a PEIS and then
conducting a more narrowly focused (project-level) environmental review. The project-level
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review incorporates, by reference, the programmatic analysis, as appropriate, as well as
additional site-specific analyses. The DUFg PEIS (DOE 1999a), issued in April 1999, represents
thefirst level of thistiered process.

DOE prepared, or is in the process of preparing, other NEPA reviews that are related to
the management of DUFg or to the current DUFg storage sites. The DUFg PEIS includes an
extensive list of reviews that were prepared before 1999; that list is not repeated here. The
following related NEPA reviews were conducted after publication of the DUFg PEIS; these
reviews are related to this EIS primarily because they evaluate activities occurring at Paducah.

»  Supplement Analysis for Transportation of DOT Compliant Depleted Uranium
Hexafluoride Cylinders from the East Tennessee Technology Park to the
Portsmouth Gaseous Diffusion Plant in Fiscal Years 2003 through 2005
(DOE 2003d): The purpose of this supplement analysis is to provide a basis
for determining whether the existing PEIS NEPA analysis and documentation
would be sufficient to allow DOE to transport up to 1,700 full cylinders
containing DUFg from its ETTP location to the Portsmouth site in FY's 2003
through 2005. All of these cylinders would be compliant with DOT regulatory
requirements. Details of the proposed shipment campaign are presented in a
transportation plan prepared by Bechtel Jacobs Company LLC (2003). Based
on the Supplement Analysis, DOE issued an amended ROD to the PEIS
concluding that the estimated impacts for the proposed transport of up to
1,700 cylinders were less than or equal to those considered in the PEIS and
that no further NEPA documentation was required (68 FR 53603). However,
this EIS considers shipment of al DUFg and non-DUFg at ETTP to
Portsmouth (proposed) and Paducah (option). No shipments were made in
FY 2003, and it is expected that the planned shipments would occur in
FY s 2004 and 2005.

* Final Environmental Assessment for Waste Disposition Activities at the
Paducah Ste, Paducah, Kentucky (DOE 2002a): DOE proposes disposition
activities for polychlorinated biphenyl (PCB) waste, LLW, low-level
radioactive mixed waste (LLMW), and TRU waste from the Paducah site. All
of the wastes would be transported for disposal at various locations in the
United States. This environmental assessment (EA) for the disposition of
various DOE wastes stored and/or generated at nonleased portions of the
Paducah site was prepared in accordance with CEQ and DOE regulations and
DOE orders and guidance regarding these waste types. This EA (1) provides
an evauation of the potential effects from the disposition of accumulated
legacy and ongoing operational wastes at the Paducah site; (2) presents the
most current volumes of Environmental Management Program wastes at the
Paducah site; (3) is tiered under other currently existing NEPA documents,
(4) is intended to supplement and update the previous NEPA evauation of
waste disposition activities; and (5) does not include a detailed consideration
of impacts from treatment and disposal operations at commercial facilities.
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* Final Environmental Assessment, Proposed Demonstration of the Vortec
Vitrification System for Treatment of Mixed Wastes at the Paducah Gaseous
Diffusion Plant (DOE 1999d): DOE prepared this document to evaluate the
proposed construction and operation of ademonstration facility at the Paducah
site in McCracken County, Kentucky. The objective of the demonstration is to
evauate the Vortec Cyclone Melting System™, a glass-making vitrification
process for treating various wastes that resulted from previous operations at
the Paducah site. Wastes to be treated include LLW, LLMW, Toxic
Substances Control Act (TSCA)-regulated, TSCA-regulated mixed, and
Resource Conservation and Recovery Act (RCRA)/TSCA-regulated mixed
wastes. On the basis of the analysis in the EA, DOE determined that the
demonstration would not constitute a major federal action significantly
affecting the quality of the human environment within the meaning of NEPA.
DOE concluded that the preparation of an EIS was not required.

» Final Programmatic Environmental Assessment for the U.S Department of
Energy, Oak Ridge Operations Implementation of a Comprehensive
Management Program for the Sorage, Transportation, and Disposition of
Potentially Re-Usable Uranium Materials (DOE 2003c): DOE proposes to
implement a comprehensive management program to safely, efficiently, and
effectively manage its potentially reusable low-enriched uranium, normal
uranium, and depleted uranium. Uranium materials presently located at
multiple sites are to be consolidated by transporting the materials to one or
several locations to facilitate disposition. Management would include the
storage, transport, and ultimate disposition of these materids. This
programmatic EA (PEA) addresses the proposed action to implement a
long-term (more than 20 years) management plan for DOE’s inventory of
potentially reusable low-enriched, normal, and depleted uranium. A Finding
of No Significant Impact (FONSI) was approved on October 16, 2002.

» Final Waste Management Programmatic Environmental Impact Statement for
Managing Treatment, Storage, and Disposal of Radioactive and Hazardous
Waste (DOE 1997): This EIS (referred to herein as the WM PEIS) evaluates
the impacts of different approaches to the treatment, storage, and disposal of
the existing and projected DOE inventory of certain types of waste
management program wastes over the next 20 years. The WM PEIS considers
radioactive low-level, high-level, TRU, and mixed wastes, as well as toxic and
hazardous wastes. The amounts of wastes analyzed for treatment, storage, or
disposal range from thousands to millions of cubic meters and include wastes
generated at the DOE sites in Paducah, Kentucky; Portsmouth, Ohio; and
Oak Ridge, Tennessee. The WM PEIS does not evaluate management of
DUFg because that material is considered a source material, not a waste. The
draft WM PEIS was issued in September 1995, and the final was issued in
May 1997.
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The WM PEIS considers the impacts of waste management at Paducah,
Portsmouth, and the Oak Ridge Reservation (ORR) on the basis of existing
and projected inventories of waste generated during site operations. The three
sites are also considered as candidate sites for regionalized waste management
sites, and waste management impacts are evaluated for these scenarios as
well. Cumulative impacts of current operations, waste management, and
proposed future operations are also assessed for the three sites in the
WM PEIS.

1.8 OTHER DOCUMENTSAND STUDIESRELATED TO DUFg
MANAGEMENT AND CONVERSION ACTIVITIES

In addition to the related NEPA reviews described in Section 1.7, other reports that relate
to managing the DUFg inventory (covering conversion, transportation, characterization, and
disposal activities) that were completed after the DUFg PEIS was published were aso reviewed
in preparing this EIS. A list of the reports reviewed and used as a part of the preparation for this
EISisprovided here.

» Final Plan for the Conversion of Depleted Uranium Hexafluoride as Required
by Public Law 105-204 (DOE 1999b): This report is the final plan for
converting DOE’'s DUFg inventory, as required by P.L. 105-204. This
Conversion Plan describes the steps that would allow DOE to convert the
DUFg inventory to a more stable chemical form. It incorporates information
received from the private sector in response to DOE’s request for expressions
of interest; ideas from members of the affected communities, Congress, and
other interested stakeholders, and the results of the analyses for the fina
DUFg PEIS. The Conversion Plan describes DOE’s intent to chemically
process the DUFg to create products that would present a lower long-term
storage hazard and provide a material suitable for use or disposal.

* U.S Department of Energy DUFg Materials Use Roadmap (DOE 2000a):
This report meets the commitment presented in the Conversion Plan by
providing a comprehensive roadmap that DOE will use to guide any future
R&D activities for the materials associated with its DUFg inventory. It
supports the decision presented in the ROD, namely, to begin conversion of
the DUFg inventory to uranium oxide, uranium metal, or a combination of
both as soon as possible, while alowing for future uses for as much of this
inventory as possible. This roadmap is intended to explore potential uses for
the DUFg conversion products and identify areas where further development
is needed. Although it focuses on potential governmental uses of DUFg
conversion products, it also incorporates a limited analysis of private sector
uses. This roadmap also addresses other surplus depleted uranium, primarily
in the form of depleted uranium trioxide (UO3) and depleted UF4.
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* Depleted Uranium Hexafluoride Management Program: Data Compilation
for the Paducah Ste in Support of Ste-Specific NEPA Requirements for
Continued Cylinder Sorage, Cylinder Preparation, Conversion, and
Long-Term Storage Activities (Hartmann 1999): This report is a compilation
of site-specific data and analyses for the Paducah site that were obtained and
conducted to prepare the DUFg PEIS. The report describes the affected
environment at the Paducah site and summarizes potential environmental
impacts that could result from conducting the following DUFg activities at the
site: continued cylinder storage, preparation of cylinders for shipment,
conversion, and long-term storage.

» Evaluation of UFg-to-UO, Conversion Capability at Commercial Nuclear
Fuel Fabrication Facilities (Ranek and Monette 2001): This report examines
the capabilities of existing commercia nuclear fuel fabrication facilities to
convert DUFg to depleted UO,. For domestic facilities, the information
summarized includes currently operating capacity to convert DUFg to UOy;
transportation distances from DUFg storage locations near Oak Ridge,
Portsmouth, and Paducah to the commercia conversion facilities; and
regulatory requirements for nuclear fuel fabrication and transportation of
DUFg. The report concludes that current U.S. commercial nuclear fuel
fabricators could convert 5,200 t (5,700 tons) of DUFg per year to UO>
(which includes 666 t [734 tons] of DUFg per year of capacity that was
scheduled for shutdown by the end of 2001). However, only about 300 t
(330 tons) of DUFg per year of this capacity could be confirmed as being
possibly available to DOE. The report also provides some limited descriptions
of the capabilities of foreign fuel fabrication plantsto convert DUFg to UO».

* Assessment of Preferred Depleted Uranium Disposal Forms (Croff et al.
2000a): This study assesses the acceptability of various potential depleted
uranium conversion products for disposal at likely LLW disposal sites. The
objective is to help DOE decide the preferred form for the depleted uranium
conversion product and determine a path that will ensure reliable and efficient
disposal. The study was conducted under the expectation that if worthwhile
beneficial uses could not be found for the converted depleted uranium
product, it would be sent to an appropriate site for disposal. The depleted
uranium products are considered to be LLW under both DOE orders and
NRC regulations. A wide range of issues associated with disposa are
discussed in the report. The report concludes that, on baance, the four
potential forms of depleted uranium (uranium metal, UF4, UO,, and U3Og)
considered in the study should be acceptable, with proper controls, for
near-surface disposal at sites such as NTS and Envirocare.

» Evaluation of the Acceptability of Potential Depleted Uranium Hexafluoride
Conversion Products at the Envirocare Disposal Ste (Croff et al. 2000b):
With regard to the Envirocare site, the earlier report (Croff et al. 2000a),
concluded that “ current waste acceptance criteria suggest that the acceptability
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of depleted uranium hexafluoride conversion material for disposal at
Envirocare of Utah is questionable. Further investigation is required before a
definitive determination can be made.” The purpose of this report is to
document the more thorough investigation suggested in the earlier report. It
concludes that an amendment to the Envirocare license issued on
October 5, 2000, has reduced the uncertainties associated with disposal of the
depleted uranium product at Envirocare to the point that they are now
comparable with uncertainties associated with the disposal of the depleted
uranium product at NTS that were discussed in the earlier report.

* Transportation Impact Assessment for Shipment of Uranium Hexafluoride
(UFg) Cylinders from the East Tennessee Technology Park to the Portsmouth
and Paducah Gaseous Diffusion Plants (Biwer et al. 2001): This report
presents a transportation impact assessment for shipping the 4,683 full
cylinders of DUFg (containing atotal of approximately 56,000 t [62,000 tons])
stored at ETTP to the Portsmouth and Paducah sites for conversion. It also
considers the transport of 2,394 cylinders stored at ETTP that contain a total
of 251t (28 tons) of enriched and normal uranium or that are empty. Shipments
by both truck and rail are considered, with and without cylinder overpacks. In
addition, the report contains an analysis of the current and pending regulatory
requirements applicable to packaging UFg for transport by truck or rail, and it
evaluates regulatory options for meeting the packaging requirements.

e Srategy for Characterizing Transuranics and Technetium Contamination in
Depleted UFg Cylinders (Hightower et al. 2000): This report summarizes the
results of astudy performed to develop a strategy for characterizing low levels
of radioactive contaminants (Pu, Np, Am, and Tc) in DUFg cylinders at the
ETTP, Portsmouth, and Paducah sites. The principal conclusion from this
review and analysisis that even without additional sampling, the current body
of knowledge is sufficient to give potential conversion vendors an adequate
basis for designing facilities that can operate safely. The report also provides
upper-bound estimates of Pu, Np, and Tc concentrations in DUFg cylinders.

* A Pear Review of the Srategy for Characterizing Transuranics and
Technetium Contamination in Depleted Uranium Hexafluoride Tails
Cylinders (Brumburgh et al. 2000): This document provides the findings from
a peer review of the ORNL study (Hightower et al. 2000) that set forth a
strategy for characterizing low levels of radioactive contaminants in DUFg
cylinders at the ETTP, Portsmouth, and Paducah sites. This peer review
evaluates the ORNL study in three main areas. TRU chemistry/radioactivity,
statistical approach, and the uranium enrichment process. It provides both
general and specific observations about the general characterization strategy
and its recommendations.
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1.9 ORGANIZATION OF THISENVIRONMENTAL IMPACT STATEMENT

This DUFg Conversion EIS consists of two volumes. Volume 1 contains 10 chapters and
8 appendixes. Volume 2 contains the comment response document based on the review of the

draft EIS. Brief summaries of the main components of the EIS follow:

Volume 1— Main Text and Appendixes:

Chapter 1 introduces the EIS, discussing pertinent background information,
the purpose of and need for the DOE action, the scope of the assessment,
related NEPA reviews, other related reports and studies, and EIS organization.

Chapter 2 defines the aternatives and implementation options considered in
the EIS, defines alternatives considered but not anayzed in detail, and
presents a summary comparison of the estimated environmental impacts.

Chapter 3 discusses the environmental setting at the Paducah and ETTP sites.

Chapter 4 addresses the assumptions on which this EIS and its analyses are
based, defines the approaches to and methods for environmental impact
assessment used in developing this EIS, and presents background information
on the human health assessment.

Chapter 5 discusses the potential environmental impacts of the alternatives.
This chapter also discusses potential cumulative impacts at the Paducah site;
possible mitigation of adverse impacts that are unavoidable; irreversible
commitment of resources; the relationship between short-term use of the
environment and long-term productivity; pollution prevention and waste
minimization; and impacts from D&D activities.

Chapter 6 identifies the maor laws, regulations, and other requirements
applicable to implementing the alternatives.

Chapter 7 is an aphabetical listing of al the references cited in the EIS. All
cited references are available to the public.

Chapter 8 lists the names, education, and experience of persons who helped
prepare the EIS. Also included are the subject areas for which each preparer
was responsible.

Chapter 9 presents brief definitions of the technical terminology used in the
EIS.

Chapter 10 is a subject matter index that provides the numbers of pages where
important terms and concepts are discussed.
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Appendix A presents the pertinent text of P.L. 107-206, which mandates the
construction of conversion facilities at the Portsmouth and Paducah sites.

* Appendix B discusses issues associated with potential TRU and Tc
contamination of a portion of the DUFg inventory as well as PCBs contained
in some cylinder coatings and describes how such contamination was
addressed in this EIS.

» Appendix C summarizes the comments received during public scoping.

* Appendix D contains the environmental synopsis prepared to support the
DUFg conversion procurement process.

» Appendix E discusses potential uses of HF and CaF,, the DOE-authorized
release process, and impacts associated with sale and use.

* Appendix F describes the assessment methodologies used to evaluate the
potential environmental impacts.

» Appendix G contains copies of consultation letters regarding the preparation
of this EIS that were sent to state agencies and recognized Native American
groups.

» Appendix H contains the contractor disclosure statement.

Volume 2 — Responses to Public Comments:

e Chapter 1 provides an overview of the public participation and comment
process.

» Chapter 2 provides copies of the actual letters or other documents that contain
comments on the draft EIS to DOE.

e Chapter 3 lists DOE responses to all comments received.
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2 DESCRIPTION AND COMPARISON OF ALTERNATIVES

Alternatives for building and operating a
DUFg conversion facility at the Paducah site
were evaluated for their potential impacts on the
human and natural environment. This EIS
considers the proposed action of building and
operating a conversion facility and a no action
aternative. Under the proposed action, three
action alternatives are considered that focus on
where to construct the conversion facility within
the Paducah site. An option of shipping
cylinders currently stored at ETTP to the
Paducah facility is also considered. The
no action alternative assumes that a conversion
facility is not built at Paducah and that the DUFg
cylinders at Paducah would continue to be
stored indefinitely in a manner consistent with
current management practices. This chapter
defines these aternatives and options in detalil
and discusses the types of activities that would
be required under each. A summary of the
aternatives considered in this EIS is presented
in Table2.1-1.

Alternatives Considered in ThisEIS

No Action: NEPA regulations require
evaluation of a no action aternative. In this
EIS, the no action alternative is storage of
DUFg cylinders indefinitely in yards at the
Paducah site, with continued cylinder
surveillance and maintenance activities.

Proposed Action: Construction and operation
of a DUFg conversion facility at the Paducah
site for conversion of the Paducah DUFg
inventory into depleted uranium oxide
(primarily U30g) and other conversion
products.

Action Alternatives. Three action aternatives
focus on where to construct the conversion
facility within the Paducah site (Alternative
Locations A, B, and C). The preferred
dternativeis Location A.

A separate EIS prepared for construction and operation of a conversion facility at the
Portsmouth site (DOE 2004a) aso includes a no action aternative. The no action alternative
defined in the Portsmouth EIS includes an evaluation of the potential impacts of indefinite
long-term storage of cylinders at the Portsmouth site as well as the continued long-term storage

of cylinders at the ETTP site.

In addition to describing the alternatives evaluated in this EIS, this chapter includes a
discussion of alternatives considered but not analyzed in detail (Section 2.3) and a summary
comparison of the potentia environmental impacts from the alternatives (Section 2.4). The

comparison of alternatives is based on
information about the environmental setting
provided in Chapter 3, descriptions of the
assessment  methodologies  provided in
Chapter 4, and the detailed assessment results
presented in Chapter 5.

2.1 NOACTION ALTERNATIVE

Under the no action aternative, it is
assumed that DUFg cylinder storage would

No Action Alternative

It is assumed that the DUFg cylinders would
continue to be stored indefinitely at the
Paducah site and that cylinder surveillance
and maintenance would also continue.
Impacts are evaluated through the year 2039;
in addition, potential long-term (after 2039)
impacts are evaluated.
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TABLE 2.1-1 Summary of Alternatives Considered

Alternative Description Options Considered
No Action Continued storage of the DUFg cylindersindefinitely ~ None.
(Section 2.1) at the Paducah site, with continued cylinder
surveillance and maintenance.
Proposed Action Construction and operation of a conversion facility at ~ ETTP Cylinders: This EIS considers
(Section 2.2) the Paducah site for conversion of the Paducah DUFg  an option of shipping DUFg and
inventory into depleted uranium oxide (primarily non-DUFg cylindersat ETTP to
U30g) and other conversion products. ThisEIS Paducah.
assesses the potential environmental impacts from the
following proposed activities: Transportation: This EIS evaluates
the shipment of cylinders and
e Construction, operation, maintenance, and D&D  conversion products by both truck
of the proposed DUFg conversion facility at the and rail.
Paducah site;
Expanded Operations: ThisEIS
e Conversion to depleted U3O0g based on the discusses the impacts associated with
proposed UDS technology; potential expansion of plant
operations by extending the
e Transportation of uranium conversion products operational period and by increasing
and waste materialsto adisposal facility; throughput through efficiency
improvements.
e Transportation and sale of the HF conversion
product; and
« Neutralization of HF to CaF, and its sale or
disposal in the event that the HF product is not
sold.
Alternative Construction of the conversion facility at Location A,
Location A an area that encompasses 35 acres (14 ha) located
(Preferred) south of the administration building and its parking lot,
(Section 2.2.1.1) immediately west of and next to the primary location
of the DOE cylinder yards and east of the main plant
access road.
Alternative Construction of the conversion facility at Location B,
Location B an area that encompasses 59 acres (23 ha) directly
(Section 2.2.1.2) south of the Paducah maintenance building and west of
the main plant access road.
Alternative Construction of the conversion facility at Location C,
Location C an area that encompasses 53 acres (21 ha) east of the

(Section 2.2.1.3)

Paducah pump house and cooling towers.




Alternatives 2-3 Paducah DUFg Conversion Final EIS

continue indefinitely at the Paducah site. The no action aternative assumes that DOE would
continue surveillance and maintenance activities to ensure the continued safe storage of
cylinders. Potential environmental impacts are estimated through the year 2039. The year 2039
was selected to be consistent with the DUFg PEIS (DOE 1999a), which evaluated a 40-year
storage period (1999 through 2039). In addition, long-term impacts (i.e., occurring after 2039)
from potential cylinder breaches are assessed. A similarly defined no action aternative was also
evauated in the DUFg PEIS. The assessment of the no action aternative in this EIS has been
updated to reflect changes that have occurred since publication of the DUFg PEIS in 1999.
Details are provided below.

Specifically, the activities assumed to occur include routine cylinder inspections,
ultrasonic testing of the wall thicknesses of selected cylinders, painting of cylinders to prevent
corrosion, cylinder yard surveillance and maintenance, reconstruction of several storage yards,
and relocation of some cylinders to the new or improved yards. It is assumed that cylinders
would be painted every 10 years. On the basis of these activities, an assessment of the potential
impacts on workers, members of the public, and the environment was conducted.

Breached cylinders are cylinders that have a hole of any size at some location on the wall.
The occurrence of cylinder breaches, caused by either corrosion or handling damage, is an
important concern when the potential impacts of continued cylinder storage are evaluated. There
isagenera concern that the number of cylinder breaches at the site could increase in the future
asthe cylinder inventory ages.

At the time the PEIS was published (1999), 8 breached cylinders had been identified at
the three storage sites; 1 of those breaches was at the Paducah site.l Investigation of these
breaches indicated that 6 of the 8 were initiated by mechanica damage during stacking; the
damage was not noticed immediately, and subsequent corrosion occurred at the damaged point.
It was concluded that the other 2 cylinder breaches, both at ETTP, had been caused by external
corrosion due to prolonged ground contact.

For assessment purposes in this EIS, two cylinder breach cases are evaluated. In the first
case, it is assumed that the planned cylinder maintenance and painting program would maintain
the cylinders in a protected condition and control further corrosion. In this case, it is assumed
that after initial painting, some cylinder breaches would occur from handling damage; a total of
36 future breaches are estimated to occur through 2039. In the second case, it is assumed that
external corrosion would not be halted by improved storage conditions, cylinder maintenance,
and painting. This case is considered in order to account for uncertainties with regard to how
effective painting would be in controlling cylinder corrosion and uncertainties in the future
painting schedule. In this case, the number of future breaches estimated through 2039 is 444 for
the Paducah site (i.e.,, 11 per year). These breach estimates were determined on the basis of
historical corrosion rates when cylinders were stored under poor conditions (i.e., cylinders were

1 An additional breach that occurred at the ETTP site in 1998 was discussed in Section B.2 of the PEIS (DOE
19994). In the period 1998 through 2002, two additional breaches were discovered at the Paducah site, the result
of missing cylinder plugs (Hightower 2002). A total of 11 breaches have been identified at the Portsmouth,
ETTP, and Paducah sites.
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stacked too close together, were stacked on wooden chocks, or came in contact with the ground).
Because storage conditions have improved dramatically over the last several years as a result of
cylinder yard upgrades and restacking activities, it is expected that these breach estimates based
on the historical corrosion rate provide a worst case for estimating the potential impacts from
continued cylinder storage. The results of this assessment were used to provide an estimate of the
earliest time when continued cylinder storage could begin to raise regulatory concerns under
these worst-case conditions.

The impacts to human health and safety, surface water, groundwater, soil, air quality, and
ecology from uranium and HF releases from breached cylinders are assessed in this EIS. For all
hypothetical cylinder breaches, it is assumed that the breach would be undetected for 4 years,
which is the period between planned inspections for most of the cylinders. In practice, cylinders
that show evidence of damage or heavy externa corrosion are inspected annually, so it is very
unlikely that a breach would be undetected for a 4-year period. For each hypothetical cylinder
breach, it is further assumed that 1 |b (0.45 kg) of uranium (as UOoF,) and 4.4 Ib (2 kg) of HF
would be released from the cylinder annually for a period of 4 years.

The estimated number of future breaches at the Paducah site was used to estimate
potential impacts that might occur during the repair of breached cylinders and impacts from
releases that might occur during continued cylinder storage. Potential radiological exposures of
involved workers could result from patching breached cylinders or emptying the cylinder
contents into new cylinders. The impacts on groundwater and human health and safety from
uranium releases were assessed by estimating the amount of uranium that could be transported
from the yards in surface runoff and the amount that could migrate through the soil to the
groundwater.

For this EIS, a reassessment of the no action aternative assumptions used in the PEIS
was conducted. Recent cylinder surveillance and maintenance plans — including inspections,
painting, and reconstruction of cylinder storage areas — were used to update the PEIS no action
aternative assessments. The results of this reevaluation, together with a consideration of the
changes in the on-site worker and off-site public populations at Paducah, were used to determine
the impacts from the no action alternative. Additional discussion and the estimated impacts from
the no action alternative are presented in Section 5.1.

2.2 PROPOSED ACTION

Proposed Action
The proposed action evaluated in this

EIS is to construct and operate a conversion The proposed eaction in this EIS s

facility at the Paducah site for converting the
DUFg inventory stored a Paducah into
depleted uranium oxide (primarily U3zOg) and
other conversion products. Three locations
within the Paducah site are evaluated as
aternatives (Section 2.2.1). The conversion
facility would convert DUFg into a stable

construction and operation of a conversion
facility at the Paducah site for conversion of
the Paducah DUFg inventory into depleted
uranium oxide (primarily U3Og) and other
conversion products. Three dlternative
locations within the Paducah site are

evaluated (Locations A, B, and C).
.|
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chemical form for beneficial use/reuse and/or
disposal. The off-gas from the conversion
process would yield agueous HF, which would The EIS is based on the conversion facility
be processed and marketed or converted to a design being developed by UDS, the selected
solid for sdle or disposal. To support the conversion contractor. At the t_ime the_ draft
conversion operations, the emptied DUFg EI?was prepared, the UDS design was in the
cylinders would be stored, handled, and gg@rﬁgﬁgﬂaﬁﬁagﬂ Soveral facility
processed for reuse as disposal containers to '

the extent practicable. The time period Following the public comment period, the
considered is a construction period of draft EIS was revised on the basis of
approximately 2 years, an operational period of comments received and on the basis of the
25 years, and a 3-year period for the D&D of 100% conceptual facility design. This final
the facility. Current plans cal for construction Fr:?é)iatt'g:j&%wal uates design options to
to begin in the summer of 2004. The '

assessment is based on the conceptual

conversion facility design proposed by UDS,

the selected contractor (see text box).

Conversion Facility Design

This EIS assesses the potential environmental impacts from the following proposed
activities:
e Construction, operation, maintenance, and D&D of the proposed DUFg
conversion facility at the Paducah site;

» Trangportation of uranium conversion products and waste materials to a
disposal facility;

» Trangportation and sale of the HF conversion product; and

* Neutralization of HF to CaF» and its sale or disposal in the event that the HF
product is not sold.

In addition, an option of expanding operations by extending conversion facility
operations or increasing throughput is discussed in this section.

2.2.1 Action Alternatives

The action alternatives focus on where to site the conversion facility within the Paducah
site. The Paducah site was evaluated to identify alternative facility locations for a conversion
facility (Shaw 2001). Potential locations were evaluated on the basis of the following criteria:

» Current condition of the land and site preparation required. This criterion
looked at the condition of the land from a constructability viewpoint,
considering factors that would increase the construction cost over that needed
for arelatively level grassy topography.
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* Legacy environmental concerns. This criterion looked at environmental
factors that would affect construction at the site.

» Availability of utilities. This criterion looked at the relative difficulty of
bringing services from existing plant utilitiesto the site.

e Location. This criterion looked at the advantages and disadvantages of
location in relation to cylinder transport between the yards and the new
facility.

o Effect on current plant operations. This criterion looked at how the
conversion facility’ s location could affect existing plant operations.

e Sze Thiscriterion looked at size to ensure that the required minimum amount
of land would be available for construction of the conversion facility
(assumed to be about 30 acres [12 ha]).

The three alternative locations identified at the Paducah site, denoted Locations A, B, and C, are
shown in Figure 2.2-1.

2.2.1.1 Alternative Location A (Preferred Alternative)

Location A is the preferred location for the conversion facility. It is located south of the
administration building and its parking lot, immediately west of and next to the primary location
of the DOE cylinder yards and east of the main plant access road. This location is an L-shaped
tract consisting mostly of grassy field. However, the southeastern section is a wooded area. A
drainage ditch crosses the northern part of the site, giving the cylinder yard storm water access to
Kentucky Pollution Discharge Elimination System (KPDES) Ouitfall 017. This location is about
35 acres (14 ha) in size and was identified in the RFP for conversion services as the site for
which bidders were to design their proposed facilities.

2.2.1.2 Alternative Location B

Location B is directly south of the Paducah maintenance building and west of the main
plant access road. The northern part of this location is mowed grass and has a dightly rolling
topography. The southern part has a dense covering of trees and brush, and some high-voltage
power lines cross it, which limitsits use. This location has an area of about 59 acres (23 ha).

2.2.1.3 Alternative Location C

Location C is east of the Paducah pump house and cooling towers. It has an area of about
53 acres (21 ha). Dykes Road runs through the center of this location from north to south. Use of
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the eastern half of this location could be somewhat limited because severa high-voltage power
lines run through this area.

2.2.2 Conversion Process Description

This section provides a summary description of the proposed UDS conversion process
and facility. The proposed UDS conversion system is based on a proven commercial process in
operation at the Framatome Advanced Nuclear Power (ANP), Inc., fuel fabrication facility in
Richland, Washington. The two primary sources for the information in this section are excerpts
from the UDS conversion facility conceptual design report (UDS 2003a) and the UDS NEPA
data package prepared for the 100% conceptual facility design (UDS 2003b).

The UDS dry conversion is a continuous process in which DUFg is vaporized and
converted to a mixture of uranium oxides (primarily U30g) by reaction with steam and hydrogen
in a fluidized-bed conversion unit. The resulting depleted U3Og powder is collected and
packaged for disposition. The process equipment would be arranged in paralel lines. Each line
would consist of two autoclaves, two conversion units, an HF recovery system, and process
off-gas scrubbers. The Paducah facility would have four paralel conversion lines. Equipment
would also be installed to collect the HF co-product and process it into any combination of
several marketable products. A backup HF acid neutralization system would be provided to
convert up to 100% of the HF acid to CaF, for storage, sae, or disposal in the future, if
necessary. Figure 2.2-2 is an overall material flow diagram for the conversion facility; Figure
2.2-3 is a conceptual facility site plan. A summary of key facility characteristics is presented in
Table2.2-1.

The conversion facility will be designed to convert 18,000 t (20,000 tons) of DUFg per
year, requiring 25 years to convert the Paducah inventory. The Paducah processing facility
would be approximately 148 ft x 271 ft (45 m x 83 m). The conversion facility would occupy a
total of approximately 10 acres (4 ha), with up to 45 acres (18 ha) of land disturbed during
construction (including temporary construction lay-down areas and utility access). Some of the
disturbed areas would be areas cleared for railroad or utility access, not adjacent to the
construction area

DUFg cylinders would be delivered from long-term storage to the cylinder staging yard at
the conversion facility by means of cylinder handling equipment already available at the site.
The staging yard would accommodate short-term storage of cylinders. Cylinders in the
conversion staging yard would be transferred into the conversion building airlock by using an
overhead bridge crane. The cylinders would then be moved into the vaporization room to the
autoclaves by an overhead monorail crane and/or rail cart. The cylinders would be loaded into
autoclaves for heating and transfer of the DUFg to the conversion units.

Cylinders that could not be processed through the normal process feed system would be
processed through the cylinder transfer facility. If the cylinder was overfilled, the excess DUFg
would be transferred to another cylinder. This same system would be used to transfer al of the
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TABLE 2.2-1 Summary of Paducah Conversion Facility Parameters

Parameter/Characteristic

Vaue

Construction start
Construction period
Start of operations
Operational period
Facility footprint
Facility throughput

Conversion products
Depleted U30g
CaF»
70% HF acid
49% HF acid
Steel (emptied cylinders, if not used
as disposal containers)
Proposed conversion product disposition
(see Table 2.2-2 for details)
Depleted U30g
CaF»
70% HF acid
49% HF acid
Steel (emptied cylinders, if not used
as disposal containers)

2004

2 years

2006

25 years

10 acres (4 ha)

18,000 t/yr (20,000 tons/yr) DUFg
(=1,400 cylinders/yr)

14,300 t/yr (15,800 tonglyr)
24 tlyr (26 tonslyr)

3,300 t/yr (3,600 tons/yr)
7,700 t/yr (8,500 tong/yr)
1,980 t/yr (2,200 tons/yr)

Disposal; Envirocare (primary), NTS (secondary)2
Disposal; Envirocare (primary), NTS (secondary)
Sale pending DOE approval

Sale pending DOE approval

Disposal; Envirocare (primary), NTS (secondary)

a DOE plansto decide the specific disposal |ocation(s) for the depleted U3Og conversion
product after additional appropriate NEPA review. Accordingly, DOE will continueto
evaluate its disposal options and will consider any further information or comments relevant
to that decision. DOE will give aminimum 45-day notice before making the specific
disposa decision and will provide any supplemental NEPA analysis for public review and

comment.
Sources: UDS (2003a,b).

contents from unacceptable cylinders to cylinders suitable for feeding into the conversion

process.

After the emptied cylinder was removed from the autoclave, a stabilizing agent would be
introduced into the cylinder to neutralize residual fluoride in the heel. The cylinders would then
be moved out to the staging yard for an approximate 4-month aging period so that short-lived
uranium decay products in the nonvolatile heel would decay, thereby reducing potential radiation
exposure during the processing of emptied cylinders. Emptied cylinders would then be reused as
disposal containers or processed and disposed of as LLW.

Major conversion system components are described further in the following subsections.
The plant design includes several other supporting facilities and services, including an electrical
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system with backup, a communications system, a deionized water system, a control system, an
air supply system, a fire protection system, and a heating, ventilation, and air-conditioning
system.

2.2.2.1 Cylinder Transfer System

Some cylinders might be unacceptable for processing in the vaporization system
autoclaves because of corrosion, damage, overfilling, or excessive size. A cylinder transfer
system would be used to transfer the contents of up to four unacceptable cylinders per week to
acceptable cylinders. Cylinder transfer system equipment would include two low-temperature
autoclaves, four fill positions, a “hot box” containing controls and vacuum pumps, and an
oversize cylinder heating room. Fill positions would include a water spray cooling system
necessary for low-temperature DUFg transfer. The oversize cylinder heating room would contain
radiant heating enclosure controls and connections.

2.2.2.2 Vaporization System

Cylinders that met the vaporization criteria would be brought to the vaporization room
and loaded into electrically heated autoclaves. Autoclaves for each process line would be used to
provide continuous feed to the DUFg conversion units. The cylinders would be heated to feed
DUFg vapor to the process. The design will incorporate in-line filters to provide additional
assurances that TRU isotopes would not enter the conversion system. The need for in-line filters
would be evaluated during operations; they would be removed if they were not needed.

The DUFg vapor would flow through a heated enclosure called a*hot box,” which would
contain the equipment that would control flow to the conversion units, including vacuum pumps.
The hot box would have the necessary controls to achieve stable DUFg flow to the conversion
units.

The autoclaves would be used to heat DUFg cylinder by using internal electrical heating
and to provide secondary DUFg containment. The selected autoclaves would be American
Society of Mechanical Engineers standard pressure vessels, sufficiently designed to provide
containment of DUFg and HF from a full, DUFg cylinder that had ruptured. Each autoclave
system would include equipment and controls to connect to the cylinder, control DUFg flow,
monitor DUFg weight, and control vaporization conditions.

Electrically heated autoclaves would provide a safety advantage over steam-heated units.
If DUFg leaks in a steam autoclave, it reacts with the steam and generates HF gas, which
pressurizes the autoclave and is extremely corrosive. If DUFg leaks in an electrically heated
autoclave, however, the only moisture available is the humidity in the air, which limits HF
generation and subsequent pressurization and corrosion. This aso makes cleanup of the
autoclave much easier since the autoclave is evacuated directly to the conversion unit and does
not produce wet uranium recycle and liquid wastes.
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2.2.2.3 Conversion System

DUFg vapor would be reacted with steam and hydrogen in fluidized-bed conversion
units. The hydrogen would be generated by using anhydrous ammonia (NH3). Nitrogen is also
used as an inert purging gas and is released to the atmosphere through the building stack as part
of the clean off-gas stream. The oxide powder would be retained in the conversion unit by
passing the process off-gas through sintered meta filters. Uranium oxide powder would be
continuously withdrawn from the conversion unit to match the feed rate of DUFg. Each
conversion unit would be electrically heated and integrated with a heating/insulation jacket.

All equipment components (vessels, filters, etc.) in the conversion system would be
fabricated of corrosion-resistant alloys suited to process conditions. In the event of a system
failure or an unscheduled shutdown, the DUFg shutoff vave in the autoclave would
automatically close. The DUFg piping would then be purged with nitrogen. In the event of
power, instrument, air, or other failure, a fail-safe design would be used for valves and for the
control system.

2.2.2.4 Depleted Uranium Conversion Product Handling System

Depleted U30g powder would be cooled as it was discharged from the conversion unit.
An in-line water-cooled heat exchanger would cool the powder before it dropped into a vacuum
transfer station enclosure. The vacuum transfer station would include connections, a vacuum
transfer pickup device, a support vessel, a hopper, and a secondary enclosure to facilitate
packaging the depleted U30g. A package fill station would be located below each hopper.
Powder fill would be controlled by weight in the fill container, and a secondary containment
enclosure would be provided at the fill station. The filled packages would be lifted and conveyed
by using an overhead monorail crane through an airlock and loaded into railcars for shipment to
the disposal site. Each packaging station would operate on a semicontinuous basis with
intermittent package removal and installation. Continuous level control would maintain the oxide
hopper at 20% to 25% of capacity. Prior to package change out, the oxide discharge would be
stopped.

UDS proposes to use the emptied cylinders as disposal containers to the extent
practicable. An option of using bulk bags (large capacity, strong, flexible bags) as disposal
containers is also being considered. After being processed (see Section 2.2.2.6), the emptied
cylinders would be moved to the conversion product transfer station and refilled with depleted
U30g powder. The refilled cylinders would be sealed and loaded to railcars for shipment to the
disposal site. Bulk bags would be processed similarly.

The conversion facilities are being designed with a short-term storage capacity for 6
months’ worth of depleted uranium conversion products. This storage capacity is being provided
in order to accommodate potential delays in disposal activities without affecting conversion
operations. If adelay was to extend beyond 6 months, DOE would evaluate possible options and
conduct appropriate NEPA review for those options.
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2.2.2.5 HF Recovery System

The fluorine component of the DUFg would leave the conversion unit as HF gas through
sintered metal filters that would retain nearly all (greater than 99.9%) of the uranium in the
conversion unit. The HF would be condensed, along with the unreacted excess steam, and the
resulting HF acid would flow by gravity to receiver tanks. In addition, the off-gas would be
passed through a series of two scrubbers to recover most of the uncondensed HF. In each
scrubber, process off-gas would come into contact with 20% potassium hydroxide (KOH)
solution. HF vapor would combine with KOH in the solution to form potassium fluoride (KF)
and water (H>0); thus HF would be removed from the process off-gas stream.

The HF acid would be automatically transferred from the receivers to interim bulk
storage tanks located outside the building. An in-line uranium analyzer in each transfer line
would be used as a final verification that containment of the uranium is intact. High-integrity
piping and equipment made with corrosion-resistant materials would result in zero leakage of
HF, either gaseous or liquid, to the environment. The HF would be stored on site at each
conversion facility for approximately 2 weeks or less under normal conditions and then shipped
to a vendor. The storage capacity for HF at each site would be limited, and if the material could
not be moved, it would be converted to CaF» or processing would stop.

2.2.2.6 Emptied Cylinder Processing

UDS proposes to use the emptied cylinders as disposal containers to the extent
practicable. After remova of the cylinders from the autoclaves, a stabilizing agent would be
introduced to the cylinders to neutralize residua fluoride in the heels. After an approximate
4-month aging period, emptied cylinders (with heel) would be transferred to the conversion
product transfer stations, as described above. Alternatively, if bulk bags were used for depleted
U30g disposal containers, after an approximate 4-month aging period, emptied cylinders (with
heel) would be transported into the cylinder disposition facility. A forklift would be used to
move the cylinders to the feed queue outside the facility airlock. Cylinders would then be
brought into the disposition facility via an overhead monorail crane and placed into a compactor
feed station. The plugs would be removed from the cylinder to vent the cylinder during crushing.
The cylinder would then be pushed by a ram into the compactor itself, where it would be
compacted radially to a maximum thickness of 8in. (20 cm). The compacted cylinder would
then be pushed to the cutting station, where it would be cut in half to reduce the length. The two
pieces of meta would be picked up with an overhead crane and placed into an intermodal
shipping container. Debris from these operations would then be collected in a container by a
vacuum system and loaded into the intermodal container.

Secondary containment would be provided for the intermodal container loadout. In
addition, small cylinders that had not been compacted, as well as valves, plugs, and facility
secondary waste, might also be loaded into the intermodal containers. Cylinders that were
destined for disposal at NTS would not be introduced into the facility but would instead be
loaded directly onto trucks or railcars for transport.
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2.2.2.7 Management of Potential Transuranic and PCB Contamination

As discussed in Section 1.2.2, as a result of enrichment of reprocessed uranium in the
early years of gaseous diffusion, some of the DUFg inventory is contaminated with small
amounts of Tc and the TRU elements Pu, Np, and Am. In addition, a portion of the cylinder
inventory was originally painted with coatings containing PCBs.

TRU contamination in the cylinders would exist as fluoride compounds that would be
both insoluble in liquid DUFg and nonvolatile but capable of being entrained from the cylinders
during the vaporization and feeding of DUFg into the conversion process. The TRU
contamination would exist primarily as (1) small particulates dispersed throughout the DUFg
contents and (2) small quantities in the residual heels from the original feed cylinders in a
relatively small but unknown number of cylinders (see Appendix B for more details). Tc
contamination would exist as fluoride and oxyfluoride compounds that would be stable and
partially volatile, and the contamination would be present both uniformly dispersed throughout
the DUFg and in the heel materia referred to previoudly.

The TRU contaminants that are dispersed throughout the DUFg might be entrained in the
gaseous DUFg during the cylinder emptying operations and carried out of the cylinders. These
contaminants could be captured in filters between the cylinders and the conversion units. These
filters would be monitored and changed out periodically to prevent buildup of TRU. They would
be disposed of as LLW.

It is aso expected that the nonvolatile forms of Tc that exist in the cylinders would
remain in the heels or be captured in the filters. However, because of the existence of some
volatile technetium fluoride compounds, and for the purposes of analyses in this EIS, it is
assumed that all of the Tc dispersed in the DUFg would volatilize with DUFg and be carried into
the conversion process equipment. Any Tc compounds transferred into the conversion units
would be oxidized along with the DUFg. For this EIS, it is aso assumed that the Tc in the form
of oxides would partition into the U3Og and HF products in the same ratio as the uranium. It is
assumed that Tc left in the heels from the original feedstock would remain behind after the DUFg
was vaporized.

If bulk bags were used for depleted U30g disposal, the emptied cylinders would be
processed as described in Section 2.2.2.6. The emptied cylinders would be surveyed by using
nondestructive assay techniques to determine the presence of a significant quantity of TRU
isotopes. If TRU isotopes were detected, samples would be taken and analyzed. Cylinders that
exceeded the disposal site limits at the Envirocare of Utah, Inc., facility would be treated to
immobilize the heel (e.g., with grout) within the cylinder, compacted, and sectioned; then the
cylinder/heel waste stream would be sent to NTS and disposed of as LLW.

As noted in Section 1.2.2, the paints applied to some cylinders prior to 1978 included
PCBs, which were typically added as a fungicide and to increase durability and flexibility.
Records of the PCB concentrations in the paints used were not kept, so it is currently unknown
how many cylinders are coated with paint containing PCBs. However, paint chips from a
representative sample of cylinders at the ETTP site have been analyzed for PCBs. The results
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indicate that up to 50% of the cylinders at ETTP may have coatings containing PCBs. Because
the Portsmouth and Paducah inventories contain a large number of cylinders produced before
1978, it is reasonable to assume that a significant number of cylinders at those sites also are
coated with paint containing PCBs.

For each of the three storage sites, the PCBs in cylinder paints constitute an extremely
small proportion of the PCBs that were previously and are currently at the sites. For example,
although the Paducah site has been working for several years to dispose of PCB-containing
equipment, the site still had about 870 liquid PCB-containing items (mostly capacitors) in service
at the end of 2001. The Portsmouth and ETTP sites also still have alarge number of liquid PCB-
containing itemsin service. The three sites are suspected to have had spills of PCB liquids during
past operations, prior to the identification of the health and environmental hazards of PCBs.

Each of the three current DUFs cylinder storage sites has an existing program for
managing PCB-contaminated waste under the TSCA. In addition, the environmental monitoring
program at each site includes monitoring of PCB concentrations in soil, sediment, groundwater,
surface water, and biota on and in the vicinity of the sites (see Sections 3.1 and 3.2). These
programs would be expected to continue throughout cylinder management activities.

Under the proposed action, storage, conversion, transportation, and disposal operations
will comply with applicable TSCA regulations. Additional details are provided in Appendix B.

2.2.3 Conversion Product Disposition

The conversion process would generate four conversion products that have a potential use
or reuse: depleted U30g, HF, CaFp, and stee from emptied DUFg cylinders (if not used as
disposal containers). DOE has been working with industrial and academic researchers for several
years to identify potential uses for these products. Some potential uses for depleted uranium exist
or are being developed, and DOE believes that a viable market exists for the HF generated
during conversion. To take advantage of these to the extent possible, DOE requested in the RFP
that the bidders for conversion services investigate and propose viable uses. The probable
disposition paths identified by UDS for each of the conversion products are summarized in
Table 2.2-2 (UDS 2003b).

According to UDS, of the four conversion products, only HF has a viable commercial
market currently interested in the product. Therefore, UDS expects that the HF would be sold to
a commercia vendor pending DOE approval of the residual contamination limits and the sale.
Commercial-grade HF produced at the Framatome ANP, Inc. (a UDS partner), facility in
Richland, Washington, is currently sold commercially under an NRC-approved license. UDS is
currently working with DOE through a forma process to evauate and establish authorized
release limits for the HF. Details on this process and on HF sale and use are provided in
Appendix E. Should the release of the HF not be allowed, it would be neutralized to CaF, for
sale or disposal, creating about 2 t (2.2 tons) per 1t (1.1 ton) of HF. UDS will seek to obtain
DOE approval to sell this material as well. However, the market is not as strong as that for the
HF; thus, the CaF» produced during normal operations might become waste.
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TABLE 2.2-2 Summary of Proposed Conversion Product Treatment and Disposition

Conversion ] ) - . ) -
Product Packaging/Storage Proposed Disposition Optional Disposition
Depleted U3Og  U30g would be loaded into Disposal a Envirocare of Disposal at NTS.2
emptied cylinders, which would Utah, Inc.2
be loaded onto railcars. An option
of using bulk bags as disposal
containersis also considered.
CaF, Packaged for sale or disposal. Commercial sale pending Disposal at Envirocare of
DOE approval of authorized Utah, Inc.2
release limits, as appropriate.
HF acid HF produced by the dry Saleto commercial HF acid  Neutralization of HF to CaF»
(49% and 70%) conversion facility would be supplier pending DOE for use or disposal.
commercia grade. HF wouldbe  approval of authorized
stored on site until loaded into rail  release limits, as appropriate.
tank cars.
Steel (empty Emptied cylinders would be Disposal at Envirocare of Disposal at NTS.2
cylinders) reused as disposal containersto Utah, Inc.2

the extent practicable. If bulk bags
were used, emptied cylinders
would have a stabilizing agent
added to neutralize residual
fluorine, be stored for 4 months,
crushed to reduce the size,
sectioned, and packaged in
intermodal containers.

@ DOE plansto decide the specific disposal location(s) for the depleted U3Og conversion product after additional
appropriate NEPA review. Accordingly, DOE will continue to evaluate its disposal options and will consider
any further information or comments relevant to that decision. DOE will give a minimum 45-day notice before
making the specific disposal decision and will provide any supplemental NEPA analysis for public review and
comment.

Although the depleted U3Og and emptied cylinders have the potential for use or reuse,
currently none of the uses have been shown to be viable because of cost, perception, feasibility,
or the need for additional study. Thus, UDS expects that most, if not al, of the uranium oxide
and emptied cylinders would require disposal. These materials would be processed and maybe
shipped to Envirocare for disposal, as summarized in Table 2.2-2.

The EIS evaluation of conversion product disposition considers:

e Trangportation of the uranium oxide conversion product and emptied
cylinders by truck and rail to both Envirocare (proposed) and NTS (option) for
disposal. DOE plans to decide the specific disposal location(s) for the depleted
U30g conversion product after additional appropriate NEPA review.
Accordingly, DOE will continue to evaluate its disposal options and will
consider any further information or comments relevant to that decision. DOE
will give a minimum 45-day notice before making the specific disposal
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decison and will provide any
supplemental NEPA analysis for
public review and comment.

» Trangportation and sale of the HF
conversion product, and

e Neutralization of HF to CaF» and its
sale or disposal in the event that the
HF product is not sold.

Because gpecific destinations are
unknown at this time, impacts from the
shipment of HF and CaF» for use are based on
a range of representative route distances.
Additional details concerning the transportation
assessment are provided in Appendix F,
Section F.3.

2.2.4 Option of Shipping ETTP Cylindersto
Paducah

DOE proposes to ship the DUFg and
non-DUFg cylinders at ETTP to Portsmouth.
However, this EIS considers an option of
sending the ETTP cylinders to Paducah. If the
ETTP DUFg cylinders were converted at
Paducah, the Paducah facility would have to
operate an additional 3 years, resulting in a
total operational period of 28 years. For this
option, this EIS evaluates the preparation of
DUFg and non-DUFg cylinders at ETTP and
the transportation of those cylinders to Paducah
by several different methods, as described
below.

All shipments of ETTP cylinders would
have to be made consistent with DOT
regulations for the shipment of radioactive
materials as specified in Title 49 of the CFR
(see text box and Chapter 6). The cylinders
could be shipped by truck or rail.

The magority of DUFg cylinders were
designed, built, tested, and certified to meet the
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Transportation Requirements i
for DUFg Cylinders

All shipments of UFg cylinders have to be
made in accordance with applicable DOT
regulations for the shipment of radioactive
materials, specifically, the provisions of
49 CFR Part 173, Subpart |. The DOT
regulations require that each UFg cylinder be
designed, fabricated, inspected, tested, and
marked in accordance with the various
engineering standards that were in effect at
the time the cylinder was manufactured. The
DOT requirements are intended to maintain
the safety of shipments during both routine
and accident conditions. The following
provisions are particularly important relative
to DUFg cylinder shipments:

1. A cylinder must be filled to less than
62% of the certified volumetric capacity
(the fill limit was reduced from 64% to
62% in about 1987).

2. The pressure within a cylinder must be
less than 14.8 psia (subatmospheric
pressure).

3. A cylinder must be free of cracks,
excessive distortion, bent or broken
valves or plugs, and broken or torn
stiffening rings or skirts, and it must not
have a shell thickness that has
decreased below a specified minimum
value. (Shell thicknesses are assessed
visually by a code vessel inspector, and
ultrasonic testing may be specified at
the discretion of the inspector to verify
wall thickness, when and in areas the
inspector deems necessary.)

4. A cylinder must be designed so that it
will withstand (1) a hydraulic test at an
internal  pressure of a  least
1.4 megapascals (200 psi)  without
leakage; (2) a free drop test onto a flat,
horizontal surface from a height of 1 ft
(0.3 m) to 4 ft (1.2 m), depending on the
cylinder's mass, without loss or
dispersal; and (3) a 30-minute thermal
test equivalent to being engulfed in a
hydrocarbon fuel/air fire having an
average temperature of at least 800°C
(1,475°F) without rupture of the
containment system.
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DOT requirements. The DOT requirements are intended to maintain the safety of shipments
during both routine and accident conditions. A summary of the applicable transportation
regulations for shipment of UFg is provided in Chapter 6 of this EIS; a detailed discussion of
pertinent transportation regulations is presented in Biwer et al. (2001). Cylinders meeting the
DOT requirements could be loaded directly onto specialy designed truck trailers or railcars for
shipment. However, after several decades in storage, some cylinders have physically deteriorated
such that they no longer meet the DOT requirements.

It is unknown exactly how many DUFg cylinders do not meet DOT transportation
requirements. As discussed in Section 1.7, it is estimated that up to 1,700 cylinders are DOT
compliant, with the remainder not meeting the DOT requirements. Problems are related to the
following DOT requirements that must be satisfied before shipment: (1) documentation must be
available showing that each cylinder was properly designed, fabricated, inspected, and tested
prior to being filled; (2) cylinders must be filled to less than 62% of the maximum capacity;
(3) the pressure within cylinders must be less than atmospheric pressure; (4) cylinders must not
leak or be damaged so they are unsafe; and (5) cylinders must have a specified minimum wall
thickness. Cylinders not meeting these requirements are referred to as “noncompliant.” Some
cylinders might fail to meet more than one requirement.

Three options exist for shipping noncompliant cylinders (Biwer et al. 2001):

1. The DUFg contents could be transferred from noncompliant cylinders into
new or compliant cylinders.

2. An exemption could be obtained from DOT that would allow the DUFg
cylinder to be transported either “as is’ or following repairs. The primary
finding that DOT would have to make to justify granting an exemption is this:
the proposed alternative would have to achieve a safety level that would be at
least equal to the level required by the otherwise applicable regulation or, if
the otherwise applicable regulation did not establish a required safety level,
would be consistent with the public interest and adequately protect against the
risks to life and property that are inherent when transporting hazardous
materialsin commerce.

3. Noncompliant cylinders could be shipped in a protective overpack. In this
case, the shipper would have to obtain an exemption from DOT that would
alow the existing cylinder, regardiess of its condition, to be transported if it
was placed in an overpack. The overpack would have to be specially designed.
Furthermore, DOT would have to determine that, if the overpack was
fabricated, inspected, and marked according to its design, the resulting
packaging (including the cylinder and the overpack) would have a safety level
at least equal to the level required for anew UFg cylinder.

Before shipment, each cylinder would be inspected to determine if it met DOT
requirements. This inspection would include a record review to determine if the cylinder was
overfilled; a visua inspection for damage or defects; a pressure check to determine if the
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cylinder was overpressurized; and an ultrasonic wall thickness measurement (based on a visual
inspection, if necessary). If a cylinder passed the inspection, the appropriate documentation
would be prepared, and the cylinder would be loaded directly for shipment. The preparation of
compliant cylinders (cylinders that meet DOT requirements) would include inspection activities,
unstacking, on-site transfer, and loading onto a truck trailer or railcar. The cylinders would be
secured by using the appropriate tiedowns, and the shipment would be labeled in accordance
with DOT requirements. Handling and support equipment and the procedures for on-site
movement and for loading the cylinders would be of the same type currently used for cylinder
management activities at the storage sites.

This EIS considers three options for shipping noncompliant cylinders from ETTP. The
information on these activities is based on preconceptual design data provided in the Engineering
Analysis Report (Dubrin et a. 1997) prepared for the PEIS and the analysis of potential
environmental impacts presented in Appendix E of the DUFg PEIS (DOE 1999a).

An overpack is a container into which a cylinder is placed for shipment. The overpack
would be designed, tested, and certified to meet al DOT shipping requirements. It would be
suitable for containing, transporting, and storing the cylinder contents regardliess of cylinder
condition. For transportation, a noncompliant cylinder would be placed into an overpack that was
aready on atruck trailer or railcar. The overpack would be closed and secured, and the shipment
would be labeled in accordance with DOT requirements. The overpacks could be reused
following shipment. If a decision were made to construct a transfer facility at ETTP, additional
NEPA review would be conducted.

The second cylinder preparation option for transporting noncompliant cylinders
considered in this EIS is the transfer of the DUFg from substandard cylinders to new or used
cylinders that would meet all DOT requirements. This option could require the construction of a
new cylinder transfer facility, for which there are no current plans. Following transfer of the
DUFg, the compliant cylinders could be shipped by placing them directly onto appropriate trucks
or railcars.

The third option is to ship the cylinders “as-is’ under a DOT exemption. As discussed
above, for thisto occur, it must be demonstrated that the cylinders would be shipped in a manner
achieving a level of safety that would be at least equal to the level required by the regulations,
which would likely require some compensatory measures.

In this EIS, transportation impacts are estimated for shipment by either truck or rail after
cylinder preparation. The impacts are assessed by determining truck and rail routes between
ETTP and the Paducah site.

2.2.5 Option of Expanding Conversion Facility Operations
The conversion facility at Paducah is currently being designed to process the DOE DUFg

cylinder inventory at the site over 25 years by using four process lines. There are no current
plans to operate the conversion facility beyond this time period or to increase the throughput of




Alternatives 2-21 Paducah DUFg Conversion Final EIS

the facility by adding an additional process line. However, afuture decision to extend conversion
facility operations or increase throughput at the site could be made for several reasons.
Consequently, this EIS includes an evaluation of the environmental impacts associated with
expanding conversion facility operations a the site (either by process improvements or by
extending operations beyond 25 years) in order to provide future planning flexibility. (Impacts
are presented in Section 5.2.6.) The possible reasons for expanding operations in the future are
discussed below.

The DOE Office of Inspector General (OIG) issued a final audit report in March 2004
reviewing the proposed DUFg conversion project (DOE 2004c). The OIG report recommends
that EM conduct a cost benefit analysis to determine the optimum size of the Portsmouth
conversion facility and, on the basis of the results of that review, implement the most cost-
effective approach. The report states that by adding an additional process line to the Portsmouth
facility, the time to process the Portsmouth and ETTP inventories of DUFg could be shortened by
5 years at asubstantial cost savings of 55 million dollars.

In contrast to the findings at Portsmouth, the OIG report notes that it would not be
feasible to add an additional conversion line to the Paducah facility (DOE 2004c). Consequently,
this EIS evaluates the potential environmenta impacts associated with increasing the Paducah
plant throughput by implementing process improvements (see Section 5.2.6). The conversion
contract provides significant incentives to the conversion contractor to improve efficiency. For
example, the current facility designs are based on an assumption that the conversion plant would
have an 84% on-line availability (percent of time system is on line and operational). However,
Framatome's experience at the Richland plant indicates that the on-line availability is expected
to be at least 90%. Therefore, there is additional capacity expected to be realized in the current
design.

A future decision to extend operations or expand throughput might also result from the
fact that DOE could assume management responsibility for DUFg in addition to the current
inventory. Two statutory provisions make this possible. First, Sections 161v. [42 USC 2201(v)]
and 1311 [42 USC 2297b-10] of the Atomic Energy Act (AEA) of 1954 [P.L. 83-703], as
amended, provide that DOE may supply services in support of USEC. In the past, these
provisions were used once to transfer DUFg cylinders from USEC to DOE for disposition in
accordance with DOE orders, regulations, and policies. Second, Section 3113(a) of the USEC
Privatization Act [42 USC 2297h-11(a)] requires DOE to accept LLW, including depleted
uranium that has been determined to be LLW, for disposal upon request and reimbursement of
costs by USEC or any other person licensed by the NRC to operate a uranium enrichment
facility. This provision has not been invoked, and the form in which depleted uranium would be
transferred to DOE by a uranium enrichment facility invoking this provision is not specified.
However, DOE believes depleted uranium transferred under this provision in the future would
most likely be in the form of DUFg, thus adding to the inventory of material needing conversion
at the DUFg conversion facilities and disposition.
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Several possible sources of additional DUFg generated from uranium enrichment
activities include the following:

1. USEC continues to operate the gaseous diffusion plant at the Paducah site,
generating approximately 1,000 cylinders per year of DUFg. In the past, DOE
signed MOAs with USEC transferring DUFg cylinders to DOE (DOE and
USEC 1998a,b); the latest was signed in June 2002 for DUFg generated from
2002 through 2005. Future MOAs are possible. Consequently, DOE may
assume responsibility for additional DUFg cylinders at the Paducah site.

2. USEC is currently in the process of developing and demonstrating an
advanced enrichment technology based on gas centrifuges. A license for a
lead test facility to be operated at the Portsmouth site was issued by the NRC
in February 2004. In January 2004, USEC announced that its future
enrichment facility using the advanced technology would be sited at the
Portsmouth site. Consequently, additional DUFg could be generated at that
site that ultimately could be transferred to DOE.

3. New commercia uranium enrichment facilities may be built and operated in
the United States by commercial companies other than USEC. Although there
are no agreements for DOE to accept DUFg from such commercial sources, it
ispossible in the future.

If DOE took responsibility for additional DUFg in the future, it is reasonable to assume
that the conversion facilities at Portsmouth and/or Paducah could be operated longer than
specified in the current plans in order to convert this material or that the throughput of the
facilities could be increased. The duration of extended operations or the size of a throughput
increase would depend on the quantity of material transferred and the location of the transfer.

In addition, because, under the current plans, the Portsmouth facility could conclude
operations approximately 7 years before the current Paducah inventory would be converted at the
Paducah site, it is possible that DUFg cylinders could be transferred from Paducah to Portsmouth
to facilitate conversion of the entire inventory, particularly if DOE assumed responsibility for
additional DUFg at Paducah.

The potential environmental impacts associated with extended plant operations, increased
facility throughput through process improvements, and Paducah-to-Portsmouth cylinder
shipments are discussed in Section 5.2.6.
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2.3 ALTERNATIVES CONSIDERED BUT NOT ANALYZED IN DETAIL

2.3.1 Utilization of Commercial Conversion Capacity

During the scoping process for the PEIS, it was suggested that DOE consider using
existing UFg conversion capacity at commercia nuclear fuel fabrication facilities that convert
natural or enriched UFg to UO> in lieu of constructing new conversion capacity for DUFs.
Accordingly, in May 2001, DOE investigated the capabilities of existing commercia nuclear fuel
fabrication facilities in the United States to determine whether this suggested approach would be
areasonable alternative. Publicly available information was reviewed, and an informal telephone
survey of U.S. commercial fuel cycle facilities was conducted. The investigation report
concluded that if 100% of the UFg conversion capacity of domestic commercial nuclear fuel
fabrication facilities operating in May 2001 could be devoted to converting DOE’'s DUFg
inventory, approximately 5,500 t (6,000 tons) of DUFg could be converted per year. On the basis
of this conclusion, the investigation report estimated that it would take more than 125 years to
convert DOE’'s DUFg inventory by using only existing conversion capacity. Furthermore, during
the informal telephone survey, U.S. commercial fuel fabrication facilities were willing to
confirm a capacity of only about 300 t (331 tons) of UFg per year as being possibly available to
DOE. The investigation report indicated that there seems to be a general lack of interest on the
part of the facility owners in committing existing operating or mothballed capacity to conversion
of the DOE DUFg inventory (Ranek and Monette 2001).

Even though UFg conversion capacity at commercial nuclear fuel fabrication facilities
might become available in the future, the small capacity identified in 2001 as being possibly
available to DOE, coupled with the low interest level expressed at that time by facility owners,
indicates that the feasibility of this suggested alternative is low. Therefore, this EIS does not
anayze in detail the alternative of using existing capacity at commercia nuclear fuel fabrication
facilities.

2.3.2 Other Sites

The consideration of alternative sites was limited to alternative locations within the
Paducah site in response to Congressional direction. As discussed in detail in Section 1.1,
Congress has acted twice regarding the construction and operation of DUFg conversion plants at
Portsmouth and Paducah.

First, in July 1998, P.L. 105-204 directed DOE to make a plan consistent with NEPA for
the construction and operation of conversion facilities at Portsmouth and Paducah. Consequently,
DOE prepared a plan (DOE 1999b) and published an NOI in the Federal Register on
September 18, 2001 (68 FR 48123) that identified the range of alternatives to be considered in a
conversion facility EIS, including the alternative of constructing only one conversion plant.

Second, while the preparation of the conversion facility EIS was underway, Congress
acted again regarding DUFg management by passing P.L. 107-206 in August 2002. The pertinent
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part of P.L. 107-206 directed DOE to award a contract for construction and operation of
conversion facilities at the Portsmouth and Paducah sites and to commence construction no later
than July 31, 2004. Subsequently, DOE reevaluated the appropriate approach of the NEPA
review and decided to prepare two separate site-specific EISs. This change was announced in the
Federal Register on April 28, 2003 (68 FR 22368). Consistent with the direction of
P.L. 107-206, the aternatives for placing the conversion facilities were limited in each site-
specific EIS to locations within the Portsmouth and Paducah sites, respectively.

2.3.3 Other Conversion Technologies

This EIS provides a detailed analysis of impacts associated with the proposed UDS
conversion of DUFg to depleted U30g. As discussed in Section 1.6.2.2, the conversion project
RFP did not specify the conversion product technology or form. Three proposals submitted in
response to the RFP were deemed to be in the competitive range; two of these proposals involved
conversion of DUFg to U3z0Og and the third involved conversion to depleted UF4. Potential
environmental impacts associated with these proposals were considered during the procurement
process, including the preparation of an environmental critique and environmental synopsis,
which were prepared in accordance with the requirements of 10 CFR 1021.216.

The environmental synopsis is presented in Appendix D. The environmental synopsis
concluded that, on the basis of assessment of potential environmental impacts presented in the
critique, no proposal was clearly environmentally preferable. Although differences in a number
of impact areas were identified, none of the differences were considered to result in one proposal
being preferable over the others. In addition, the potential environmental impacts associated with
the proposals were found to be similar to, and generally less than, those presented in the DUFg
PEIS (DOE 1999a) for representative conversion technologies.

2.3.4 Long-Term Storage and Disposal Alternatives

This EIS considers the site-specific impacts from conversion operations at the Paducah
site, impacts from the transportation of depleted uranium conversion products to NTS and
Envirocare for disposal, and impacts from the potential sale of HF and CaF, produced from
conversion. Environmental impacts are not explicitly evaluated for the long-term storage of
conversion products or for disposal.

At this time, there are no specific proposals for the long-term storage of conversion
products that would warrant more detailed analysis. Long-term storage alternatives were
anayzed in the PEIS, including storage as DUFg and storage as an oxide (either U3z0g or UOy).
For long-term storage of DUFg, the options considered were storage in outdoor yards, buildings,
and an underground mine. For long-term storage as an oxide, storage in buildings, underground
vaults, and an underground mine were considered. The potential environmental impacts from
long-term storage were evaluated for representative and generic sites. Preconceptual designs
presented in the Engineering Analysis Report (Dubrin et al. 1997) were used as the basis for the
analysis, and the evaluation of environmental impacts considered a 40-year period.




Alternatives 2-25 Paducah DUFg Conversion Final EIS

This EIS evaluates the impacts from packaging, handling, and transporting conversion
products from the conversion facility to a LLW disposal facility. The disposal facility would be
(1) selected in a manner consistent with DOE policies and orders and (2) authorized or licensed
to receive the conversion products by either DOE (in conformance with DOE orders), the NRC
(in conformance with NRC regulations), or an NRC Agreement State agency (in conformance
with state laws and regulations determined to be equivalent to NRC regulations). Assessment of
the impacts and risks from on-site handling and disposal at the LLW disposal facility is deferred
to the disposal site's site-specific NEPA or licensing documents. However, this EIS covers the
impacts from transporting the DUFg conversion products to both Envirocare and NTS.

2.3.5 Other Transportation M odes

Transportation by air and barge were considered but not anayzed in detail.
Transportation by air was deemed to not be reasonable for the types and quantities of materials
that would be transported to and from the conversion site. Any transportation by air would
involve only small quantities of specialty materials or items generaly carried through mail
delivery services.

Transportation by barge was also considered, but deemed to be unreasonable and was not
analyzed in detail. As explained more fully in Section 4.1 of the Engineering Analysis Report
(Dubrin et al. 1997), ETTP is the only site with a nearby barge facility. Paducah would either
have to build new facilities or use existing facilities that are located 20 to 30 mi (32 to 48 km)
from the Paducah site. Use of existing facilities would require on-land transport by truck or rail
over the 20- to 30-mi (32- to 48-km) distance, and the cylinders would have to go through one
extra unloading/loading step at the end of the barge transport. Currently, there are no initiatives
to build new barge facilities closer to the Paducah site. The closest distance to the Ohio River
from the Paducah siteis 6 mi (10 km). Therefore, even if a new barge facility was built, on-land
transport of cylinders and an extra unloading/loading step would still be required at this site. If
barge shipment was proposed in the future and considered to be a reasonable option, additional
NEPA review would be conducted.

2.3.6 One Conversion Plant Alternative

In the NOI published in the Federal Register on September 18, 2001, construction and
operation of one conversion plant was identified as a preliminary alternative that would be
considered in the conversion EIS. However, with the passage of P.L. 107-206, which mandates
the award of a contract for the construction and operation of conversion facilities at both
Paducah and Portsmouth, the one conversion plant alternative was considered but not analyzed in
thisEIS.
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2.4 COMPARISON OF ALTERNATIVES

2.4.1 General

This EIS includes analyses of a no action alternative and the proposed action of building |
and operating a conversion facility at three aternative locations within the Paducah site. Listed
below is a general comparison of the activities required for each alternative and the types of
environmental impacts that could be expected from each. A detailed comparison of the estimated
environmental impacts associated with the alternatives is provided in Section 2.4.2.

* The no action aternative would consist of the continued surveillance and
maintenance of the DUFg inventory at the Paducah site. No conversion
facility would be constructed or operated. Only minor yard reconstruction
would be required, and no cylinders would be shipped off site. Cylinder
breaches could occur as a result of damage during handling or externa
corrosion.

Potential environmental impacts associated with the no action alternative
would be primarily limited to (1) the exposure of involved workers to external
radiation in the cylinder yards during surveillance and maintenance activities,
(2) impacts from reconstruction of three cylinder yards, (3) impacts associated
with the possible release of depleted uranium and HF from breached cylinders
and their dispersal in the environment (before the breaches were identified and
repaired), and (4) potential accidents that could damage cylinders and result in
arelease of DUFs.

* The proposed action would involve the construction and operation of a
conversion facility at Paducah. Three aternative locations are considered. It
would take the conversion facility approximately 25 years to convert the
entire DUFg inventory to U3Og at a rate of approximately 1,400 cylinders
(18,000 t [20,000 tons]) per year. Aqueous HF could also be produced for sale
during the conversion process, or the HF could be neutralized to CaF» for sale
or disposal.

The option of shipping approximately 5,900 cylinders (approximately
4,800 DUFg cylinders for conversion and about 1,100 non-DUFg cylinders)
from ETTP to Paducah is aso evaluated. This option would extend the period
of operation from 25 to 28 years.

After conversion, the conversion products (U30g, agueous HF or CaF», and
emptied cylinders, if not used as disposal containers for U3zOg) would be
shipped by truck or rail to auser or disposal facility (NTS or Envirocare).

Potential environmental impacts associated with the proposed action
aternatives would include (1) impacts to local air, water, soil, ecological, and
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cultural resources during conversion facility construction; (2) impacts to
workers from facility construction and operations; (3) impacts from small
amounts of depleted uranium and other hazardous compounds released to the
environment through normal conversion plant air effluents; (4) impacts from
the shipment of cylinders, conversion products, and waste products, and
(5) impacts from potential accidents involving the release of radioactive
material or hazardous chemicals.

2.4.2 Summary and Comparison of Potential Environmental | mpacts

This EIS includes analyses of potential impacts at the Paducah site under the no action |
dternative and the proposed action aternatives. Under the no action alternative, potential
impacts associated with the continued storage of DUFg cylinders in yards are evaluated through
2039; in addition, the long-term impacts that could result from releases of DUFg and HF from
future cylinder breaches are evaluated. For the proposed action, potential impacts are evaluated
at three alternative locations for the following:

» Theconversion facility construction period of approximately 2 years,

» The operational period required to convert the Paducah DUFg inventory,
which would equal 25 years (28 years if the ETTP inventory was shipped to
Paducah instead); and

» A facility D&D period of 3 years.

Under each alternative, potential consequences are evaluated in many areas. human
health and safety (during normal operations, accidents, and transportation), air quality, noise,
water, soil, socioeconomics, ecology, waste management, resource requirements, land use,
cultural resources, and environmenta justice. (Methodologies are discussed in Chapter 4 and
Appendix F.) The assessment considers impacts that could result from the construction of
necessary facilities, normal operations of facilities, accidents, preparation of cylinders for
shipment, transportation of materials, and the D&D of facilities after conversion is complete. In
addition, the production and sale of agueous HF is evaluated, as is the possibility of neutralizing
HF to CaF» for sale or disposal.

The potential environmental impacts at Paducah under the action alternatives and the
no action aternative are presented in Table 2.4-1 (placed a the end of this chapter). To
supplement the information in Table 2.4-1, each area of impact evaluated in the EIS is discussed
below. Maor similarities and differences among the aternatives are highlighted. This section
provides a summary comparison; additional details and discussion are provided in Chapter 5 for
each alternative and area of impact.
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2.4.2.1 Human Health and Safety — Construction and Normal Facility Operations

Under the no action alternative and the action alternatives, it is estimated that potential
exposures of workers and members of the public to radiation and chemicals would be well within
applicable public health standards and regulations during normal facility operations (including
10 CFR 835, 40 CFR 61 Subpart H, and DOE Order 5400.5). The estimated doses and risks from
radiation and/or chemical exposures of the general public and noninvolved workers would be
very low, with zero latent cancer fatalities (LCFs) expected among these groups over the time
periods considered, and with no adverse health impacts from chemica exposures expected.
(Dose and risk estimates are shown in Table 2.4-1.) In genera, the location of a conversion
facility within the Paducah site would not significantly affect potential impacts to workers or the
public during normal facility operations (i.e., no significant differences in impacts were
identified at aternative Locations A, B, or C). Construction workers at Locations A and C and
cylinder yard reconstruction workers under the no action alternative would receive low doses
(i.e, up to 40 mrem/yr for the action alternatives and up to 230 mrem/yr for the no action
aternative) because of the proximity of the construction sites to the cylinder yards.

Involved workers (persons directly involved in the handling of radioactive or hazardous
materials) could be exposed to low-level radiation emitted by uranium during the normal course
of their work activities, and this exposure could result in a slight increase in the risk for
radiation-induced LCFs to individual involved workers. (The possible presence of TRU and Tc
contamination in the cylinder inventory would not contribute to exposures during normal
operations.) The annual number of workers exposed could range from about 40 (under the
no action aternative) to 172 under the action aternatives. Under the no action alternative, it is
estimated that radiation exposure of involved workers would result in a 1-in-2 chance of one
additional LCF among the entire involved worker population over the life of the project. Under
the action alternatives, a 1-in-7 chance of one additional LCF among involved workers over the
life of the project was estimated.

Possible radiological exposures from using groundwater potentially contaminated as a
result of releases from breached cylinders or facility releases were also evaluated. In general,
these exposures would be at very low levels and within applicable public heath standards and
regulations. However, the uranium concentration in groundwater could exceed 20 pg/L (the
drinking water guideline used for comparison in this EIS) at some time in the future under the no
action alternative if cylinder corrosion was not controlled. This scenario is highly unlikely
because ongoing cylinder inspections and maintenance would prevent significant releases from
occurring.

2.4.2.2 Human Health and Safety — Facility Accidents

2.4.2.2.1 Physical Hazards. Under al aternatives, workers could be injured or killed as
a result of on-the-job accidents unrelated to radiation or chemical exposure. On the basis of
accident statistics for similar industries, it is estimated that under the no action alternative, zero
fatalities and about 84 injuries might occur through 2039 at the Paducah site (about 2 injuries per
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year). Under the action alternatives, the risk of physical hazards would not depend on the
location of the conversion facility. No fatalities are predicted, but about 11 injuries during
construction and about 200 injuries during operations could occur at the conversion facility
(about 6 injuries per year during a 2-year construction period and 8 injuries per year during
operations). Accidental injuries and deaths are not unusua in industries that use heavy
equipment to manipulate weighty objects and bulk materials.

2.4.2.2.2 Facility Accidents Involving Radiation or Chemical Releases. Under all
aternatives, it is possible that accidents could release radiation or chemicals to the environment,
potentially affecting workers and members of the public. Of all the accidents considered, those
involving DUFg cylinders and those involving chemicals at the conversion facility would have
the largest potential effects.

The cylinder management plan (Commonwealth of Kentucky and DOE 2003) outlines
required cylinder maintenance activities and procedures to be undertaken in the event of a
cylinder breach and/or release of DUFg from one or more cylinders. Under al aternatives, there
is a low probability that accidents involving DUFg cylinders could occur at the current storage
locations. If an accident occurred, DUFg could be released to the environment. The DUFg would
combine with moisture in the air, forming gaseous HF and UO»F», a soluble solid in the form of
small particles. The depleted uranium and HF could be dispersed downwind, potentially
exposing workers and members of the general public to radiation and chemical effects. The
amount released would depend on the severity of the accident and the number of cylinders
involved. The probability of cylinder accidents would decrease under the action alternatives as
the DUFg was converted and the number of cylindersin storage decreased as aresullt.

For releases involving DUFg and other uranium compounds, both chemical and
radiological effects could occur if the material was ingested or inhaled. The chemical effect of
most concern associated with internal uranium exposure is kidney damage, and the radiological
effect of concern is an increase in the probability of developing cancer. With regard to uranium,
chemical effects occur at lower exposure levels than do radiologica effects. Exposure to HF
from accidental releases could result in a range of health effects, from eye and respiratory
irritation to death, depending on the exposure level. Large anhydrous NH3 releases could also
cause severe respiratory irritation and death. (NH3 is used to generate hydrogen, which is
required for the conversion process.)

Chemical and radiological exposures to involved workers (those within 100 m [329 ft] of
the release) under accident conditions would depend on how rapidly the accident developed, the
exact location and response of the workers, the direction and amount of the release, the physical
forces causing or caused by the accident, meteorological conditions, and the characteristics of the
room or building if the accident occurred indoors. Impacts to involved workers under accident
conditions would likely be dominated by physical forces from the accident itself; thus
guantitative dose/effect estimates would not be meaningful. For these reasons, the impacts to
involved workers during accidents are not quantified in this EIS. However, it is recognized that
injuries and fatalities among involved workers would be possible if an accident did occur.
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Under the no action alternative, for accidents involving cylinders that might happen at
least once in 100 years (i.e., likely accidents [see Section 5.1.2.1.2]), it is estimated that the
off-site concentrations of HF and uranium would be considerably below levels that would cause
adverse chemical effects among members of the general public from exposure to these
chemicals. However, up to 10 noninvolved workers might experience potential adverse effects
from exposure to HF and uranium (mild and temporary effects, such as respiratory irritation or
temporary decrease in kidney function). It is estimated that one noninvolved worker might
experience potentia irreversible adverse effects that are permanent in nature (such as lung
damage or kidney damage), with no fatalities expected. Radiation exposures would be unlikely
to result in additional LCFs among noninvolved workers or members of the general public for
these types of accidents.

Cylinder accidents that are less likely to occur could be more severe, having greater
consequences that could potentially affect off-site members of the general public. These types of
accidents are considered extremely unlikely, expected to occur with a frequency of between once
in 10,000 years and once in 1 million years of operations. Based on the expected frequency,
through 2039, the probability of this type of accident was estimated to be about 1 chance in
2,500. Among all the cylinder accidents analyzed, the postulated accident that would result in the
largest number of people with adverse effects (including mild and temporary as well as
permanent effects) would be an accident that involves rupture of cylindersin afire. If this type of
accident occurred at the Paducah site, it is estimated that up to 2,000 members of the general
public and 910 noninvolved workers might experience adverse chemical effects from HF and
uranium exposure (mild and temporary effects, such as respiratory irritation or temporary
decrease in kidney function). It is estimated that more adverse effects would occur among the
genera public than among noninvolved workers because of the buoyancy effects from the fire on
contaminant plume spread (i.e., the concentrations that would occur would be higher at points
farther from the release than at closer locations).

The postulated cylinder accident that would result in the largest number of persons with
irreversible adverse health effects is a corroded cylinder spill under wet conditions, with an
estimated frequency of between once in 10,000 years and once in 1 million years of operations.
If this accident occurred, it is estimated that 1 member of the general public and 300 noninvolved
workers might experience irreversible adverse effects (such as lung damage or kidney damage).
No fatalities are expected among the members of the genera public; there would be a potential
for three fatalities among noninvolved workers from chemical effects. Radiation exposures
would be unlikely to result in additional LCFs among noninvolved workers (1 chance in 170) or
the genera public (1 chancein 70).

In addition to the cylinder accidents discussed above is a certain class of accidents that
the DOE investigated; however, because of security concerns, information about such accidents
is not available for public review but is presented in a classified appendix to the EIS. All
classified information will be presented to state and local officials, as appropriate.

The number of persons actually experiencing adverse or irreversible adverse effects from
cylinder accidents would likely be considerably fewer than those estimated for this analysis and
would depend on the actual circumstances of the accident and the individua chemical
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sengitivities of the affected persons. For example, although exposures to releases from cylinder
accidents could be life-threatening (especially with respect to immediate effects from inhalation
of HF at high concentrations), the guideline exposure level of 20 parts per million (ppm) of HF
used to estimate the potential for irreversible adverse effects from HF exposure is likely to result
in overestimates. This is because no animal or human deaths have been known to occur as a
result of acute exposures (i.e., 1 hour or less) at concentrations of less than 50 ppm; generally, if
death does not occur quickly after HF exposure, recovery is complete.

Similarly, the guideline intake level of 30 mg used to estimate the potential for
irreversible adverse effects from the intake of uranium in this EIS is the level suggested in NRC
guidance. Thislevel is somewhat conservative; it isintended to overestimate (not underestimate)
the potential number of irreversible adverse effects in the exposed population after uranium
exposure. In more than 40 years of cylinder handling, no accidents involving releases from
cylinders containing solid UFg have occurred that have caused diagnosable irreversible adverse
effects among workers. In previous accidental exposure incidents involving liquid UFg in
gaseous diffusion plants, some worker fatalities occurred immediately after the accident as a
result of inhalation of HF generated from the UFg. However, no fatalities occurred as a result of
the toxicity of the uranium exposure. A few workers were exposed to amounts of uranium
estimated to be about three times the guideline level (30 mg) used for assessing irreversible
adverse effects; none of these workers, however, actually experienced such effects.

Under the action aternatives, low-probability accidents involving chemicals at the
conversion facility could have large potential consequences for noninvolved workers and
members of the public. At a conversion site, accidents involving chemical releases, such as NH3
and HF, could occur. NH3 is used to generate hydrogen for conversion, and HF can be produced
as a co-product of converting DUFg. Although the UDS proposal uses NH3 to produce hydrogen,
hydrogen can also be produced using natural gas. In that case, the accident impacts would be
much less than those discussed here for NH3 accidents. (Details on potential NH3 and other
accidents are in Section 5.2.2.2 [conversion facility] and Section 5.2.3 [transportation] .)

The conversion accident estimated to have the largest potential conseguences is an
accident involving the rupture of an anhydrous NH3 tank. Such an accident could be caused by a
large earthquake and is expected to occur with a frequency of less than once in 1 million years
per year of operations. The probability of this type of accident occurring during the operation of
a conversion facility is a function of the period of operation; over 25 years of operations, the
accident probability would be less than 1 chance in 40,000.

If an NH3 tank ruptured at the conversion facility, a maximum of up to about
6,700 members of the general public might experience adverse effects (mild and temporary
effects, such as respiratory irritation or temporary decrease in kidney function) as a result of
chemical exposure. A maximum of about 370 people might experience irreversible adverse
effects (such as lung damage or kidney damage), with the potential for about 7 fatalities. With
regard to noninvolved workers, up to about 1,600 workers might experience adverse effects
(mild and temporary) as aresult of chemical exposures. A maximum of about 1,600 noninvolved
workers might experience irreversible adverse effects, with the potential for about 30 fatalities.
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The location of the conversion facility within the Paducah site would affect the number of
noninvolved workers who might experience adverse or irreversible adverse effects from an NH3
tank rupture accident. However, the accident analyses indicate that the impacts would not be
consistently higher or lower at any of the alternative locations.

Although such high-consequence accidents at a conversion facility are possible, they are
expected to be extremely rare. The risk (defined as consequence x probability) for these
accidents would be less than 1 fatality and less than 1 irreversible adverse hedth effect for
noninvolved workers and members of the public combined. NH3 and HF are commonly used for
industrial applications in the United States, and there are well-established accident prevention
and mitigative measures for HF and NH3 storage tanks. These include storage tank siting
principles, design recommendations, spill detection measures, and containment measures. These
measures would be implemented, as appropriate.

Under the action alternatives, the highest consequence radiologica accident is estimated
to be an earthquake damaging the depleted U30g product storage building. If this accident
occurred, it is estimated that about 180 |b (82 kg) of depleted U3Og would be released to the
atmosphere outside of the building. The maximum collective dose received by the general public
and noninvolved workers would be about 70 person-rem and 1,300 person-rem, respectively.
There would be about a 1-in-40 chance of an LCF among the public and a 1-in-5 chance of an
L CF among the noninvolved workers. Because the accident has a probability of occurrence that
is about 1 chance in 4,000, the risk posed by the accident would be essentially zero LCFs among
both the public and the workers.

2.4.2.3 Human Health and Safety — Transportation

Under the no action alternative, only small amounts of the LLW and LLMW that would
be generated during routine cylinder maintenance activities would require transportation (about
one shipment per year). Only negligible impacts are expected from such shipments. No DUFg or
non-DUFg cylinders would be transported between sites.

Under the action alternatives, the number of shipments would include the following:

1. If U3Og was disposed of in emptied cylinders, there would be approximately
7,240 railcar shipments of depleted U3z0g from the conversion facility to
Envirocare (proposed) or NTS (option) or up to 36,200 truck shipments
(alternative) to either Envirocare or NTS. The numbers of shipments would
be about 16,400 for trucks or 4,100 for railcars if bulk bags were used as
disposal containers.

2. About 15,300 truck or 3,060 railcar shipments of aqueous (70% and 49%)
HF could occur; alternatively, the agueous HF could be neutralized to CaF,
requiring a total of about 25,000 truck or 6,300 railcar shipments. Currently,
the destination for these shipmentsis not known.
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3. About 1,300 truck or 650 railcar shipments of anhydrous NHs3 from a
supplier to the site. Currently, the origin of these shipmentsis not known.

4. Emptied heel cylinders to Envirocare or NTS, if bulk bags were used to
dispose of the depleted U30s.

5. For the option of shipping ETTP cylinders to Paducah, approximately
5,400 truck or 1,400 railcar shipments of cylindersfrom ETTP.

During normal transportation operations, radioactive material and chemicals would be
contained within their transport packages. Health impacts to crew members (i.e., workers) and
members of the general public along the routes could occur if they were exposed to low-level
external radiation in the vicinity of uranium material shipments. In addition, exposure to vehicle
emissions (engine exhaust and fugitive dust) could potentialy cause latent fatalities from
inhalation.

The risk estimates for emissions are based on epidemiologica data that associate
mortality rates with particulate concentrations in ambient air. (Increased latent mortality rates
resulting from cardiovascular and pulmonary diseases have been linked to incremental increases
in particulate concentrations.) Thus, the increase in ambient air particulate concentrations caused
by atransport vehicle, with its associated fugitive dust and diesel exhaust emissions, is related to
such premature latent fatalities in the form of risk factors. Because of the conservatism of the
assumptions made to reconcile results among independent epidemiological studies and
associated uncertainties, the latent fatality risks estimated for normal vehicle emissions should be
considered to be an upper bound (Biwer and Butler 1999).2 For the transport of conversion
products and co-products (depleted U30g, agueous HF, and emptied cylinders, if not used as
disposal containers), it is conservatively estimated that atotal of up to 20 fatalities from vehicle |
emissions could occur if shipments were only by truck and if aqueous HF product was sold and
transported 620 mi (1,000 km) from the site (about 30 fatalities are estimated if HF was \
neutralized to CaF> and transported 620 mi [1,000 km]) from the site. The number of fatalities
occurring from exhaust emissions if shipments were only by rail would be less than 1 if HF was
sold and about 1 if the HF was neutralized to CaF.

Exposure to external radiation during normal transportation operations is estimated to
cause less than 1 LCF under both truck and rail options. Members of the general public living
along truck and rail transportation routes would receive extremely small doses of radiation from
shipments, about 0.1 mrem or less over the duration of the program. This would be true even if a \
single person was exposed to every shipment of radioactive material during the program.

Traffic accidents could occur during the transportation of radioactive materials and
chemicals. These accidents could potentially affect the health of workers (i.e., crew members)

2 For perspective, in arecently published EIS for a geologic repository at Y ucca Mountain, Nevada (DOE 2002h),
the same risk factors were used for vehicle emissions; however, they were adjusted to reduce the amount of
conservatism in the estimated health impacts. As reported in the Y ucca Mountain EIS, the adjustments resulted
in areduction in the emission risks by a factor of about 30.
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and members of the genera public, either from the accident itself or from accidental releases of
radioactive materials or chemicals.

The total number of traffic fatalities (unrelated to the type of cargo) was estimated on the
basis of nationa traffic statistics for shipments by both truck and rail. If the agueous HF was sold
to users about 620 mi (1,000 km) from the site, about 2 traffic fatalities under the truck option
would be estimated and 1 traffic fatality would be estimated under the rail option. If HF was
neutralized to CaF,, about 4 fatalities would be estimated for the truck option, and 2 fatalities for
therail option.

Severe transportation accidents could also result in a release of radioactive material or
chemicals from a shipment. The consequences of such a release would depend on the material
released, location of the accident, and atmospheric conditions at the time. Potential consequences
would be greatest in urban areas because more people could be exposed. Accidents that occurred
when atmospheric conditions were very stable (typical of nighttime) would have higher potential
consequences than accidents that occurred when conditions were unstable (i.e., turbulent, typical
of daytime) because the stability would determine how quickly the released material dispersed
and diluted to lower concentrations as it moved downwind.

A detailed discussion of the accident scenarios modeled for the action aternatives is
provided in Section5.2.3.3. For the action alternatives, the highest potential accident
consequences during transportation activities would be caused by a rail accident involving
anhydrous NHs;. Although anhydrous NH3 is a hazardous gas, it has many industrial applications
and is commonly safely transported by industry as a pressurized liquid in trucks and rail tank
cars.

The probability of a severe anhydrous NH3 railcar accident occurring in a highly
populated urban area under stable atmospheric conditions is extremely rare. The probability of
such an accident occurring if all the anhydrous NH3 needed was transported 620 mi (1,000 km)
is estimated to be less than 1 chance in 200,000. Nonetheless, if such an accident (i.e., release of
anhydrous NH3 from a railcar in a densely populated urban area under stable atmospheric
conditions) occurred, up to 5,000 persons might experience irreversible adverse effects (such as
lung damage), with the potential for about 100 fatalities. If the same type of NH3 rail accident
occurred in a typical rura area, which would have a smaller population density than an urban
area, potential impacts would be considerably less. It is estimated that in a rura area,
approximately 20 persons might experience irreversible adverse effects, with no expected
fatalities. The atmospheric conditions at the time of an accident would also significantly affect
the consegquences of a severe NH3 accident. The consequences of an NH3 accident would be less
severe under unstable conditions, the most likely conditions in the daytime. Unstable conditions
would result in more rapid dispersion of the airborne NH3 plume and lower downwind
concentrations. Under unstable conditions in an urban area, approximately 400 persons could
experience irreversible adverse effects, with the potential for about 8 fatalities. If the accident
occurred in arura area under unstable conditions, 1 person would be expected to experience an
irreversible adverse effect, with zero fatalities expected. When the probability of an NH3
accident occurring is taken into account, it is expected that no irreversible adverse effects and no
fatalities would occur over the shipment period.



Alternatives 2-35 Paducah DUFg Conversion Final EIS

For perspective, anhydrous NH3 is routinely shipped commercially in the United States
for industrial and agricultural applications. On the basis of information provided in the DOT
Hazardous Material Incident System (HMIS) Database (DOT 2003b), for 1990 through 2002,
2 fatalities and 19 major injuries to the public or to transportation or emergency response
personnel have occurred as a result of anhydrous NH3 releases during nationwide commercial
truck and rail operations. These fatalities and injuries occurred during transportation or loading
and unloading operations. Over that period, truck and rail NH3 spills resulted in more than 1,000
and 6,000 evacuations, respectively. Five very large spills, more than 10,000 gal (38,000 L),
have occurred; however, these spills were all en-route derailments from large rail tank cars. The
two largest spills, both around 20,000 gal (76,000 L), occurred in rural or lightly populated areas
and resulted in one maor injury. Over the past 30 years, the safety record for transporting
anhydrous NH3 has significantly improved. Safety measures contributing to this improved safety
record include the installation of protective devices on railcars, fewer derailments, closer
manufacturer supervision of container inspections, and participation of shippers in the Chemical
Transportation Emergency Center.

After anhydrous NHs;, the types of accidents that are estimated to result in the second
highest consequences are those involving shipment of 70% aqueous HF produced during the
conversion process. The estimated numbers of irreversible adverse effects for 70% HF rail
accidents are about one-third of those from the anhydrous NH3 accidents. However, the number
of estimated fatalities is about one-sixth of those from NH3 accidents, because the percent of
fatalities among the individuals experiencing irreversible adverse effects is 1% as opposed to 2%
for NH3 exposures (Policastro et al. 1997). For perspective, since 1971, the period covered by
DOT records, no fatal or serious injuries to the public or to transportation or emergency response
personnel have occurred as a result of anhydrous HF releases during transportation. (Most of the
HF transported in the United States is anhydrous HF, which is more hazardous than agueous
HF.) Over that period, 11 releases from railcars were reported to have no evacuations or injuries
associated with them. The only major release (estimated at 6,400 Ib [29,000 kg] of HF) occurred
in 1985 and resulted in approximately 100 minor injuries. Another minor HF release during
transportation occurred in 1990. The safety record for transporting HF has improved in the past
10 years for the same reasons as those discussed above for NH3z. Transportation accidents
involving the shipment of DUFg cylinders were also evaluated, with the estimated consequences
being less than those discussed above for NH3 and HF (see Section 5.2.5.3).

2.4.2.4 Air Quality and Noise

Under the no action alternative, air quality from construction and operations would be
within national and state ambient air quality standards. However, estimated concentrations of
particulate matter (PM) that could be generated during yard reconstruction activities at Paducah
would be close to air quality standards; these temporary emissions could be controlled by good
construction practices. Continued cylinder maintenance and painting are expected to be effective
in controlling corrosion, and concentrations of HF would be kept within regulatory standards at
the Paducah site.
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Under the action alternatives, it was found that air quality impacts during construction
would be similar for al three aternative locations. The total (modeled plus the measured
background value representative of the site) concentrations due to emissions of most criteria
pollutants— such as sulfur dioxide (SOy), nitrogen oxides (NOy), and carbon monoxide (CO) —
would be well within applicable air quality standards. As is often the case for construction, the
primary concern would be PM released from near-ground-level sources. Total concentrations of
PM10 and PM2 5 (PM with a mean aerodynamic diameter of 10 um or less and 2.5 pum or less,
respectively) at the construction site boundary would be close to or above the standards because
of the high background concentrations and the proposed facility’s proximity to potentially
publicly accessible areas. Accordingly, construction activities should be conducted so as to
minimize further impacts on ambient air quality. To mitigate impacts, water could be sprayed on
disturbed areas more often, and dust suppressant or pavement could be applied to roads with
frequent traffic.

During operations, it is estimated that total concentrations for all criteria pollutants
(except for PM25) would be well within standards. The background level of annual average
PM2 5 in the area of the Paducah site approaches the standard. Again, impacts during operations
were found to be similar for all three alternative locations.

Noise impacts are expected to be negligible under the no action aternative. Under the
action alternatives, estimated noise levels at the nearest residence (located 1.3 km [0.8 mi] from
the construction location) would be below the U.S. Environmental Protection Agency (EPA)
guideline of 55 dB(A)3 as day-night average sound level (DNL)# for residential zones during
construction and operations.

2.4.25 Water and Sail

Under the no action alternative, uranium concentrations in surface water, groundwater,
and soil would remain below guidelines throughout the project duration. However, if cylinder
maintenance and painting were not effective in reducing cylinder corrosion rates, the uranium
concentration in groundwater could be greater than the guideline at some time in the future
(no earlier than about 2100). If continued cylinder maintenance and painting were effective in
controlling corrosion, as expected, groundwater uranium concentrations would remain less than
the guideline.

During construction of the conversion facility, construction material spills could
contaminate surface, water, groundwater, or soil. However, by implementing storm water
management, sediment and erosion control (e.g., temporary and permanent seeding; mulching
and matting; sediment barriers, traps, and basins; silt fences; runoff and earth diversion dikes),

3 dB(A) is a unit of weighted sound-pressure level, measured by the use of the metering characteristics and the
A-weighting specified in the American National Sandard Specification for Sound Level Meters,
ANSI S1.4-1983, and in Amendment S1.4A-1985 (Acoustical Society of America 1983, 1985).

4 DNL is the 24-hour average sound level, expressed in dB(A), with a 10-dB penalty artificially added to the
nighttime (10 p.m.—7 a.m.) sound level to account for noise-sensitive activities (e.g., eep) during these hours.
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and good construction practices (e.g., covering chemicals with tarps to prevent interaction with
rain; promptly cleaning up any spills), concentrations in soil and wastewater (and therefore
surface water and groundwater) could be kept well within applicable standards or guidelines.

During operations, no appreciable impacts on surface water or groundwater would result
from the conversion facility because no contaminated liquid effluents are anticipated, and
because airborne emissions would be at very low levels (e.g., <0.25 g/yr of uranium). Impacts
would be similar for all three alternative locations.

Contaminated soil associated with solid waste management unit (SWMU) 194 could be
excavated during construction at Locations A and C. these soils would be managed as described
in Section 2.4.2.8.

2.4.2.6 Socioeconomics

The socioeconomic analysis evaluates the effects of construction and operation on
population, employment, income, regional growth, housing, and community resources in the
region of influence (ROI) around the site. In general, socioeconomic impacts tend to be positive,
creating jobs and income, with only minor impacts on housing, public finances, and employment
inlocal public services.

The no action alternative would result in a small socioeconomic impact, creating 110 jobs
during cylinder yard reconstruction (over 2 construction years) and 130 jobs during operations
(direct and indirect jobs) and generating $3.2 million in personal income during construction and
$3.8 million in personal income per operational year. No significant impacts on regional growth
and housing, local finances, and public service employment in the ROI are expected.

Under the action alternatives, jobs and direct income would be generated during both
construction and operation. Construction of the conversion facility would create 290 jobs and
generate amost $10 million in persona income in the peak construction year (construction
occurs over a 2-year period). Operation of the conversion facility would create 330 jobs and
generate $13 million in personal income each year. Only minor impacts on regional growth and
housing, local finances, and public service employment in the ROI are expected. The
socioeconomic impacts would not depend on the location of the conversion facility; therefore,
the impacts would be the same for aternative Locations A, B, and C.

2.4.2.7 Ecology

Under the no action aternative, continued cylinder maintenance and surveillance
activities would have negligible impacts on ecological resources (i.e., vegetation, wildlife,
wetlands, and threatened and endangered species). Only a small amount of yard reconstruction,
in a previously disturbed area, would occur at the Paducah site. It is estimated that potential
concentrations of contaminants in the environment from future cylinder breaches would be
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below levels harmful to biota. However, there is a potential for impacts to aguatic biota from
cylinder yard runoff during painting activities.

Under the action aternatives, the total area disturbed during conversion facility
construction would be 45 acres (18 ha). Vegetative communities would be impacted in this area
from aloss of habitat. However, for al three alternative locations, impacts could be minimized
depending on exactly where the facility was placed within each location. These habitat |osses
would constitute less than 1% of available land at the site. It was found that concentrations of
contaminants in the environment during operations would be below harmful levels. Impacts to
vegetation and wildlife would be negligible are at al three locations.

Wetlands at or near Locations A, B, and C could be adversely affected at the Paducah
site. Impacts to wetlands could be minimized depending on where exactly the facility was placed
within each location. Mitigation for unavoidable impacts may be developed in coordination with
the appropriate regulatory agencies. Unavoidable impacts to wetlands that are within the
jurisdiction of the USACE might require a Clean Water Act (CWA) Section 404 Permit, which
would trigger the requirement for a CWA Section 401 water quality certification from the
Commonwealth of Kentucky. A mitigation plan might be required prior to the initiation of
construction.

Construction of the conversion facility in the eastern portion of Location C could impact
potential habitat for cream wild indigo (state-listed as a species of special concern) and compass
plant (state-listed as threatened). For construction at all three locations, impacts on deciduous
forest might occur. Impacts to forested areas could be avoided if temporary construction areas
were placed in previously disturbed locations. Trees with exfoliating bark, such as shagbark
hickory, or dead trees with loose bark can be used by the Indiana bat (federal- and state-listed as
endangered) as roosting trees during the summer. If either live or dead trees with exfoliating or
loose bark are encountered on construction areas, they should be saved if possible. If necessary,
the trees should be cut before March 31 or after October 15.

2.4.2.8 Waste Management

Under the no action dternative, LLW, LLMW, and PCB-containing waste could be
generated from cylinder scraping and painting activities. The amount of LLMW generated could
represent an increase of less than 1% in the site’'s LLMW load, representing a negligible impact
on site waste management operations.

Under the action alternatives, waste management impacts would not be dependent on the
location of the conversion facility within the site and would be the same for aternative
LocationsA, B, and C. Waste generated during construction and operations would have
negligible impacts on the Paducah site waste management operations, with the exception of
possible impacts from disposal of CaF». Industrial experience indicates that HF, if produced,
would contain only trace amounts of depleted uranium (less than 1 ppm). It is expected that HF
would be sold for use. If sold for use, the sale would be subject to review and approval by DOE
in coordination with the NRC, depending on the specific use (as discussed in Appendix E).
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The U30g produced during conversion would generate about 7,850 yd3 (6,000 m3) per
year of LLW. This is 83% of Paducah’'s annual projected LLW volume and could have
potentially large impacts on site LLW management. However, plans for off-site disposal of this
LLW areincluded in the proposed action.

If the HF was not sold but instead neutralized to Cal», it is currently unknown whether
(1) the CaF» could be sold, (2) the low uranium content would allow the CaF> to be disposed of
as nonhazardous solid waste, or (3) disposal as LLW would be required. The low level of
uranium contamination expected (i.e., less than 1 ppm) suggests that sale or disposal as
nonhazardous solid waste would be most likely. If sold for use, the sale would be subject to
review and approval by DOE in coordination with the NRC, depending on the specific use.
Waste management for disposal as nonhazardous waste could be handled through appropriate
planning and design of the facilities. If the CaF> had to be disposed of as LLW, it could represent
apotentialy large impact on waste management operations.

A small quantity of TRU could be entrained in the gaseous DUFg during the cylinder
emptying operations. These contaminants would be captured in the filters between the cylinders
and the conversion equipment. The filters would be monitored and replaced routinely to maintain
concentrations below regulatory limits for TRU waste. The spent filters would be disposed of as
LLW, generating up to 25 drums of LLW over the life of the project.

Current UDS plans are to leave the heels in the emptied cylinders, add a stabilizer, and
use the cylinders as disposal containers for the U;Og product to the extent practicable. An
aternative is to process the emptied cylinders and dispose of them directly as LLW. Either one
of these approaches is expected to meet the waste acceptance criteria of the disposal facilities
and minimize the potential for generating TRU waste through washing of the cylinders to
remove the heels. Although cylinder washing is not considered a foreseeable option at this time,
for completeness, an analysis of the maximum potential quantities of TRU waste that could be
generated from cylinder washing is included in Appendix B, as is a discussion of PCBs
contained in some cylinder coatings.

In addition, potentially contaminated soil associated with SWMU 194 could be excavated
during construction at Locations A and B. The excavated soil would be managed consistent with
RCRA regulations and coordinated between the Commonwealth of Kentucky (Division of Waste
Management) and DOE.

2.4.2.9 Resource Requirements
Resource requirements include construction materials, fuel, electricity, process

chemicals, and containers. In general, all alternatives would have a negligible effect on the local
or national availability of these resources.
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2.4.2.10 Land Use

Under the no action alternative, al activities would occur in areas previously used for
conducting similar activities; therefore, no land use impacts are expected. Under the action
aternatives, atotal of 45 acres (18 ha) could be disturbed, with some areas cleared for railroad or
utility access and not adjacent to the site. All three alternative locations are within an already-
industrialized facility, and impacts to land use would be similar for the three alternative
locations. The permanently altered areas would represent less than 1% of available land already
developed for industrial purposes. Negligible impacts on land use are thus expected.

2.4.2.11 Cultural Resources

Under the no action aternative, impacts on cultural resources at the current storage
locations would be unlikely because all activities would occur in areas already dedicated to
cylinder storage. Under the action alternatives, impacts on cultural resources could be possible at
al three dternative locations. Archaeologica and architectural surveys have not been completed
for the candidate locations and would have to be undertaken prior to initiation of the action
aternatives. If archaeological resources were encountered, or historical or traditional cultural
properties were identified, a mitigation plan would be required.

2.4.2.12 Environmental Justice

No disproportionately high and adverse human health or environmental impacts are
expected to minority or low-income populations during normal facility operations under the
action alternatives. Although the consequences of facility accidents could be high if severe
accidents occurred, the risk of irreversible adverse effects (including fatalities) among members
of the general public from these accidents (taking into account the consequences and probability
of the accidents) would be less than 1. Furthermore, transportation accidents with high and
adverse impacts are unlikely; their locations cannot be projected, and the types of persons who
would be involved cannot be reliably predicted. Thus, there is no reason to expect that minority
and low-income popul ations would be affected disproportionately by high and adverse impacts.

2.4.2.13 Option of Shipping ETTP Cylindersto Paducah

If cylinders from ETTP were transported to Paducah, the cylinders would have to be
prepared to be shipped by either truck or rail. Approximately 4,800 DUFg cylinders for
conversion and about 1,100 non-DUFg cylinders would require preparation for shipment at
ETTP. As discussed in Chapter 5 in this EIS, three cylinder preparation options are considered
for the shipment of noncompliant cylinders.

In general, the use of cylinder overpacks would result in small potential impacts.
Overpacking operations would be similar to current cylinder handling operations, and impacts
would be limited to involved workers. No LCFs among involved workers from radiation
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exposure are expected. Impacts would be similar if noncompliant cylinders were shipped “as-is’
or following repairs under a DOT exemption, assuming appropriate compensatory measures.

The use of a cylinder transfer facility would likely require the construction of a new
facility at ETTP; there are no current plans to build such a facility. Operational impacts would
generally be small and limited primarily to external radiation exposure of involved workers, with
no LCFs expected. Transfer facility operations would generate a large number of emptied
cylinders requiring disposition. If a decison were made to construct and operate a transfer
facility at ETTP, additional NEPA review would be conducted.

Impacts from extended operations of the conversion plant from 25 to 28 years would not
be expected to significantly increase overall impacts.

2.4.2.14 Impacts Associated with Conversion Product Sale and Use

The conversion of the DUFg inventory produces products having some potential for
reuse. These products would include HF and CaF», which are commonly used as commercia
materials (no large-scale market exists for depleted U30g). An investigation of the potential
reuse of HF and CaF» is included as part of this EIS (Chapter 5 and Appendix E). Areas
examined include the characteristics of these materials as produced within the conversion
process, the current markets for these products, and the potential socioeconomic impacts should
these products be provided to the commercial sector. Because there would be some residua
radioactivity associated with these materials, the DOE process for authorizing release of
materials for unrestricted use (referred to as “free release’) and an estimate of the potential
human health effects of such free release are a'so considered in this investigation. The results of
the analysis of HF and CaF» use are included in Table 2.4-1.

If the products were released for restricted use (e.g., in the nuclear industry for the
manufacture of nuclear fuel), the impacts would be less than those for unrestricted rel ease.

Conservative estimates of the amount of uranium and technetium that might transfer into
the HF and CaF, were used to evaluate the maximum expected dose to workers using the
material if it was released for commercia use. On the basis of very conservative assumptions
concerning use, the maximum dose to workers was estimated to be less than 1 mrem/yr, much
less than the regulatory limit of 100 mrem/yr specified for members of the general public. Doses
to the genera public would be even lower.

Socioeconomic impact analyses were conducted to evaluate the impacts of the
introduction of the conversion-produced HF or CaF, into the commercial marketplace. A
potential market for the agueous HF has been identified as the current agueous HF acid
producers. The impact of HF sales on the local economy in which the existing producers are
located and on the U.S. economy as awhole is likely to be minimal. No market for the CaF» that
might be produced in the conversion facility has been identified. Should such a market be found,
the impact of CaF» sales on the U.S. economy is also predicted to be minimal.
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2.4.2.15 Impactsfrom D& D Activities

D&D would involve the disassembly and remova of all radioactive and hazardous
components, equipment, and structures. For the purposes of analysis in this EIS, it was aso
assumed that the various buildings would be dismantled and “greenfield” (unrestricted use)
conditions would be achieved. The “clean” waste would be sent to a landfill that accepts
construction debris. LLW would be sent to a licensed or DOE disposal facility, where it would
likely be buried in accordance with the waste acceptance criteria and other requirements in effect
a that time. Hazardous and mixed waste would be disposed of in a licensed facility in
accordance with applicable regulatory requirements. D& D impacts to involved workers would be
primarily from external radiation; expected exposures would be a small fraction of operational
doses; no LCFs would be expected. It is estimated that no fatalities and up to 5injuries would
result from occupational accidents. Impacts from waste management would include a total
generation of about 275 yd3 (210 m3) of LLW, 157 yd3 (120 m3) of LLMW, and 157 yd3 (120
m3) of hazardous waste; these volumes would result in low impacts compared with projected site
annual generation volumes.

2.4.2.16 Cumulative Impacts

The CEQ guidelines for implementing NEPA define cumulative effects as the impacts on
the environment resulting from the incremental impact of an action under consideration when
added to other past, present, and reasonably foreseeable future actions (40 CFR 1508.7)
Activities considered for cumulative analysis include those in the vicinity of the site.

Actions planned at the Paducah site include the continuation of uranium enrichment
operations (by USEC), waste management activities, waste disposal activities, environmental
restoration activities, and DUFg management activities considered in this EIS. Although
Portsmouth was identified by USEC in January 2004 as the site of the American Centrifuge
Facility, construction and operation of such a facility at Paducah has been included in the
cumulative impacts analysis.

Actions occurring near the Paducah site that, because of their diffuse nature, could
contribute to existing or future impacts on the site include continued operation of the Tennessee
Valley Authority’s (TVA’S) Shawnee power plant; the Joppa, Illinois, power plant; and the
Honeywell International uranium conversion plant in Metropolis, Illinois. Cumulative impacts of
these actions at Paducah would be as follows for the no action alternative and the proposed
action alternatives:

* The cumulative collective radiological exposure to the off-site population
would be well below the maximum DOE dose limit of 100 mrem per year to
the off-site maximally exposed individua (MEI) and below the limit of
25 mrem/yr specified in 40 CFR 190 for uranium fuel cycle facilities. Annual
individual doses to involved workers would be monitored to maintain
exposure below the regulatory limit of 5 rem per year.
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* Under the no action alternative cumulative impacts assessment, although less
than one shipment per year of radioactive wastes is expected from cylinder
management activities, up to 14,400 truck shipments could be associated with
existing and planned actions (no raill shipments are expected). Under the
action alternatives, up to 6,000 rail shipments and 36,200 truck shipments of
radioactive material could occur. The cumulative maximum dose to the MEI
along the transportation route near the site entrance would be less than
1 mrem per year under all alternatives and for all transportation modes.

» The Paducah site islocated in an attainment region. However, the background
annual average PMaor5 concentration is near the regulatory standard.
Cumulative impacts would not affect attainment status.

» Data from the 2000 annual groundwater monitoring showed that four
pollutants exceeded primary drinking water regulation levels in groundwater
at the Paducah site. Good engineering and construction practices should
ensure that indirect cumulative impacts on groundwater associated with the
conversion facility would be minimal.

e Cumulative ecological impacts on habitats and biotic communities, including
wetlands, would be negligible to minor for al aternatives. Construction of a
conversion facility might remove a type of tree preferred by the Indiana bat;
however, this federal- and state-listed endangered species is not known to
utilize these areas.

* No cumulative land use impacts are anticipated for any of the alternatives.

e It is unlikely that any noteworthy cumulative impacts on cultural resources
would occur under any alternative, and any such impacts would be adequately
mitigated before activities for the chosen action would start.

* Given the absence of high and adverse cumulative impacts for any impact area
considered in this EIS, no environmental justice cumulative impacts are
anticipated for the Paducah site, despite the presence of disproportionately
high percentages of low-income populations in the vicinity.

»  Socioeconomic impacts under all alternatives considered are anticipated to be
generdly positive, often temporary, and relatively small.

2.4.2.17 Potential I mpacts Associated with the Option of Expanding
Conversion Facility Operations

As discussed in Section 2.2.5, several reasonably foreseeable activities could result in a
future decision to increase the conversion facility throughput or extend the operational period at
one or both of the conversion facility sites. Although there are no current plans to do so, to
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account for these future possibilities and provide future planning flexibility, Section5.2.6
includes an evauation of the environmental impacts associated with expanding conversion
facility operations at Paducah, either by increasing throughput (by process improvements) or by
extending operations.

As described in Section 5.2.6, a throughput increase through process improvements
would not be expected to significantly change the overall environmental impacts when compared
with those of the current plant design. Efficiency improvements are generaly on the order of
10%, which is within the uncertainty that is inherent in the impact estimate calculations. Slight
variations in plant throughput are not unusua from year to year because of operational factors
(e.g., equipment maintenance or replacement) and are generally accounted for by the
conservative nature of the impact calculations.

The conversion facility operations could also be expanded by operating the facility longer
than the currently anticipated 25 years. There are no current plans to operate the conversion
facility beyond this period. However, with routine facility and equipment maintenance and
periodic equipment replacements or upgrades, it is believed that the conversion facility could be
operated safely beyond this time period to process any additional DUFs for which DOE might
assume responsibility. As discussed in Section 5.2.6, if operations were extended beyond
25 years and if the operational characteristics (e.g., estimated releases of contaminants to air and
water) of the facility remained unchanged, it is expected that the annual impacts would be
essentialy the same as those presented above and summarized in Table 2.4-1. The overal
cumulative impacts from the operation of the facility would increase proportionately with the
increased life of the facility.

2.5 PREFERRED ALTERNATIVE

DOE's preferred aternative is to construct and operate the proposed DUFg conversion
facility at aternative Location A, which is located south of the administration building and its
parking lot and east of the main Paducah GDP site access road.
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3 AFFECTED ENVIRONMENT

This EIS considers the proposed action of building and operating a conversion facility at
the Paducah site for conversion of the Paducah DUFg cylinder inventory. Section 3.1 presents a
detailed description of the affected environment for the Paducah site. The option of shipping
cylinders from the ETTP site in Oak Ridge, Tennessee, to the Paducah site for conversion is also
considered in this EIS. Therefore, information on the affected environment for the ETTP site is
provided in Section 3.2.

3.1 PADUCAH SITE

The Paducah site is located in rural McCracken County, Kentucky, approximately 10 mi
(16 km) west of the City of Paducah and 3.6 mi (6 km) south of the Ohio River (Figure 3.1-1).
The Paducah site consists of 3,556 acres (1,439 ha) currently held by DOE (DOE 2001b). The
site is surrounded by the West Kentucky Wildlife Management Area, an additional 2,781 acres
(1,125 ha) conveyed by DOE to the Commonwealth of Kentucky for use in wildlife conservation
and for recreational purposes. The City of Paducah is the largest urban area in the six counties
surrounding the site. The six-county area is primarily rural, with industrial uses accounting for
less than 5% of land use.

The Paducah GDP occupies a 750-acre (303-ha) complex within the Paducah site and is
surrounded by a security fence (Figure 3.1-1). The Paducah GDP, previously operated by DOE
and now operated by USEC, includes about 115 buildings with a combined floor space of
approximately 8.2 million ft2 (0.76 million m2). The Paducah GDP has operated since 1955.

In 1994, the Paducah site was placed on the EPA National Priorities List (NPL), alist of
sites across the nation that the EPA has designated as high priority for site remediation. The NPL
designation was assigned primarily because of groundwater contamination with trichloroethylene
(TCE) and Tc-99, first detected in 1988. Being placed on the NPL meant that the cleanup
requirements of the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) would be met in conducting remediation efforts at the Paducah site. Hazardous waste
and mixed waste management at the Paducah site must comply with RCRA regulations, which
are administered by the Commonwealth of Kentucky (Division of Waste Management). The
RCRA regulations also address implementation of corrective actions for SWMUs. Thus, both
CERCLA and RCRA have requirements for remedial actions for contaminated environmental
media. A Federal Facilities Agreement (FFA) has been developed to coordinate
CERCLA/RCRA requirements into a single remediation procedure for the Paducah site.

The northern part of Location A and the southern part of Location B for the proposed
conversion facility are located in an area that has been designated as SWMU 194 under the
ongoing CERCLA/RCRA investigation. SWMU 194 previously was the site of several support
facilities (e.g., administration building, hospital, boiler house, two leach fields) during the
construction of the gaseous diffusion plant. These facilities are no longer present. In 2000,
preferred Location A was characterized by using surface and subsurface soils samples, surface
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water and sediment samples, and groundwater data (Tetra Tech, Inc. 2000). Although severdl
metals and radionuclides were detected above background levels in these environmental media,
the study concluded that the site was suitable for constructing industrial facilities.

3.1.1 Cylinder Yards TABLE 3.1-1 DOE-Managed
DUFg Cylindersat the
The Paducah site has a total of 36,191 DOE- Paducah Site

managed DUFg cylinders (Table 3.1-1). The cylinders are
located in about 15 storage yards (Figure 3.1-2). Most of

the cylinders are in yards managed by DOE, but a small No. of
number of cylinders are still stored in USEC-managed Cylinder Type Cylinders
yards. Over several years, most of the storage yards that

previously had gravel bases have been reconstructed with F“”_ 35,908
concrete bases for control of infiltration and runoff. Elez.ret):allyfull ﬁ?
Currently, only three DOE-managed yards have not been Total 36,191

reconstructed: C-745-F (which is located on a former
building foundation) and C-745-N and C-745-P (which Source: Hightower (2004).
both have gravel bases). The C-745-F yard has an area of

about 247,000 ft2 (23,000 m2); the C-745-N and C-745-P

yards have a combined area of about 164,000 ft2

(15,000 m2).

3.1.2 Sitelnfrastructure

The Paducah site is located in an area with an established transportation network. The
areais served by two interstate highways, several U.S. and state highways, severad rail lines, and
aregional airport.

All water used by the site is obtained from the Ohio River through an intake at the steam
plant near the Shawnee Power Plant north of the site. Before use, the water is treated on site.
Water usage is approximately 15 million gal/d (57 million L/d). The maximum site capacity is
30 million gal/d (115 million L/d) (DOE 1996).

Electric Energy, Inc., supplies electric power to the Paducah site. The electrical need is
about 1,600 MW, with a maximum capacity of 3,040 MW. The coa system uses 82 tons (74 t)
per day, with a maximum capacity of 180 to 200 tons (160 to 180 t) (DOE 1996).
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3.1.3 Climate, Air Quality, and Noise

3.1.3.1 Climate

The Paducah site is located in the humid continental zone, characterized by warm
summers and moderately cold winters (DOE 2001b). For the period 1961 through 1990, the
annual average temperature was 14.0°C (57.2°F), with the highest monthly average temperature
of 26.0°C (78.8°F) in July and the lowest of 0.3°C (32.6°F) in January (Wood 1996). Annual
precipitation averages about 125cm (49.3in.), mostly occurring as rain. Precipitation is
relatively evenly distributed throughout the seasons, but the highest occurs in spring. For the
period 1985 through 1993, average annual relative humidity was about 73%, ranging from 82%
to 86% at midnight and 6 a.m. and from 58% to 64% at noon and 6 p.m.

Wind data collected at Barkley Regional Airport about 8 km (5 mi) to the southeast of the
Paducah site were evaluated. For the period 1990 through 1994, the average wind speed at the
10-m (33-ft) level was about 3.8 m/s (8.6 mph), as shown in Figure 3.1-3 (National Climatic
Data Center undated). The dominant wind direction was from the south, with a secondary peak
from the south-southwest. Directional wind speeds ranged from 3.1 m/s (6.9 mph) from the east
to 4.7 m/s (10.5 mph) from the north-northwest, and the wind speed from the dominant wind
direction was also high, at about 4.6 m/s (10.3 mph).

Tornadoes are rare in the area surrounding the Paducah site, and the ones that do occur
are less frequent and destructive than those occurring in the Midwest. For the period 1950
through 1995, 402 tornadoes were reported in Kentucky, with an average of 9 tornadoes per year
(Storm Prediction Center 2002). For the same period, 6 tornadoes were reported in McCracken
County, but most of those tornadoes were relatively weak — at most, F2 of the Fujita tornado
scale.

3.1.3.2 Existing Air Emissions

Major air pollution sources around the Paducah site in Kentucky include USEC and the
TVA’s coal-fired Shawnee Power Plant, about 5 km (3 mi) northeast of the Paducah site
(EPA 20034). In lllinois, the Joppa Power Plant and Lafarge Corporation, located about 11 km
(7 mi) north-northwest of the Paducah site, are major sources across the Ohio River. Table 3.1-2
lists the annual emissions from the four plants and total criteria pollutant and volatile organic
compound (VOC) emissions for the respective counties. As a result of the transfer of the
production part of the Paducah GDP to USEC, major air emission sources were transferred to
USEC. Accordingly, air emissions from the DOE facilities at Paducah are negligible, and DOE
does not currently hold any air quality permits (Knaus 2002). USEC is qualified as a major
source and in 1998 applied for a TitleV permit to the Kentucky Division of Air Quality.
However, its emissions account for less than 1% of areawide emission totals.
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Site :Barkley Regional Airport, KY (10-m level)
Period : 1990-1994
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FIGURE 3.1-3 Wind Rosefor the Barkley Regional Airport (10-m level), 1990-1994
(Source: National Climatic Data Center undated)

The Commonwealth of Kentucky and the EPA regulate airborne emissions of
radionuclides from DOE facilities under 40 CFR Part 61, Subpart H, the National Emission
Standards for Hazardous Air Pollutants (NESHAPSs) regulations (DOE 2001b). Potential
radionuclide sources from the Paducah site in 2000 were the Drum Mountain Removal Project,
Northwest Plume Groundwater System, and fugitive emission sources.
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TABLE 3.1-2 Annual Criteria Pollutant and Volatile Organic Compound Emissions
from Selected Major Point Sources around the Paducah Sitein 1999

Emission Rate (tons/yr)

Magjor Emission Source SO, NOy CO VOCs PMpg PMssg
TVA Shawnee Plant 35874 23956 3,699 112 75 46
USEC 427 320 8 1 9 5

McCracken County, Ky., total 36,317 24,283 3,713 352 126 74

Electric Energy, Inc., Joppa 23,744 8447 1,250 152 927 680
Lafarge Corporation 11,466 1,516 0 0 204 113
Massac County, 111, total 35597 10,174 1,316 484 1,383 922

Source: EPA (20033).

3.1.3.3 Air Quality

The Kentucky State Ambient Air Quality Standards (SAAQS) for six criteria
pollutants — SO, nitrogen dioxide (NOy), CO, ozone (O3), PM (PM19 and PM25), and lead
(Pb) — are the same as the National Ambient Air Quality Standards (NAAQS)! (Kentucky
Division for Air Quality 2002), as shown in Table3.1-3. In addition, the state has adopted
standards for hydrogen sulfide (H2S), gaseous fluorides (expressed as HF), total fluorides, and
odors, as presented in Table 3.1-4.

The Paducah site is located in the Paducah-Cairo Interstate Air Quality Control Region
(AQCR), which covers the westernmost parts of Kentucky. McCracken County currently is
designated as being in attainment for all criteria pollutants (40 CFR 81.318). Current ambient
monitoring data for criteria pollutants, H»S, and HF immediatel y around the site are not available
(Knaus 2002). However, on the basis of 1997 through 2002 monitoring data, the highest
concentration levels for SO2, NOo, CO, PM 19, 24-hour PM2 5, and Pb around the Paducah site
are less than or equal to 53% of their respective NAAQS, as given in Table 3.1-3 (EPA 2003a). |
The highest O3 and annual PM2 5 concentrations, however, are near to or somewhat higher than
the applicable NAAQS. The high ozone concentrations of regional concern are associated with
high precursor emissions from the Ohio Valley region and long-range transport from southern
states.

Ambient air monitoring stations in and around the site mainly collect data on
radionuclides released from the site. These data were used to assess whether air emissions from
the Paducah GDP would affect air quality in the surrounding area. Monitoring results showed
that all arborne radionuclide concentrations in the surrounding area were at or below
background levels (DOE 2001b).

1 TheEPA promulgated new O3 8-hour and PM >, 5 standards in July 1997.
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TABLE 3.1-4 Additional Commonwealth of Kentucky Ambient Air Quality Standar ds?

Highest Background

Averaging Concentration
Pollutant Time Primary Standard Secondary Standard (Hg/m3)
Hydrogen sulfide 1 hour b 14 pg/m3 (0.01 ppm)© -

Gaseous fluorides 12 hours  — 3.68 pg/m3 (4.50 ppb)© -
(expressed asHF) 24 hours 800 pg/m3 (1.0 ppm)¢  2.86 png/m3 (3.50 ppb)©

1 week 1.64 ng/m3 (2.00 ppb)© 0.50
1month — 0.82 pg/m3 (1.00 ppb)© -
Annual 400 pg/m3 (0.5 ppm) - 0.17

Total fluoridesd  1month - 80 ppm (w/w)® -
2months - 60 ppm (w/w) -
Growing - 40 ppm (w/w) -
seasonf

Odors At any time when 1 volume unit of

ambient air is mixed with 7 volume
units of odorless air, the mixture
must have no detectable odor

8 These standards are in addition to the Kentucky SAAQS for criteria pollutants listed in Table 3.1-3.
b A dash indicates that no standard exists.
¢ Thisaverageis not to be exceeded more than once per year.

d  Dry weight basis (as fluoride ion) in and on forage for consumption by grazing ruminants. The listed
concentrations are not to be exceeded.

€ w/w = weight of fluoride ion per weight of forage unit.
' Average concentration of monthly samples over the growing season (not to exceed six consecutive months).

Source: Appendix A of 401 Kentucky Administrative Regulations (KAR) 53:010 and ANL (1991a).

Prevention of significant deterioration (PSD) regulations (40 CFR 52.21) limit the
maximum allowable incremental increases in ambient concentrations of SO2, NO», and PM1g
above established baseline levels, as shown in Table 3.1-3. The PSD regulations, which are
designed to protect ambient air quality in Class | and Class Il attainment areas, apply to major
new sources and major modifications to existing sources. The nearest Class | PSD areas are
Mingo National Wildlife Refuge in Missouri, about 113 km (70 mi) west of the Paducah site, and
Mammoth Cave National Park, about 225 km (140 mi) east of the Paducah site. These Class|
areas are not located downwind of prevailing winds at the Paducah GDP (Figure 3.1-3).
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3.1.3.4 Existing Noise Environment

The Noise Control Act of 1972, along with its subsequent amendments (Quiet
Communities Act of 1978; 42 USC 4901-4918), delegates authority to the states to regulate
environmental noise and directs government agencies to comply with local community noise
statutes and regulations. The Commonwealth of Kentucky and McCracken County, where the
Paducah site islocated, have no quantitative noise-limit regulations.

The EPA has recommended a maximum noise level of 55 dB(A) as the DNL to protect
against outdoor activity interference and annoyance (EPA 1974). This is not a regulatory goal,
but it is “intentionally conservative to protect the most sensitive portion of the American
population” with “an additional margin of safety.” For protection against hearing loss in the
genera population from nonimpulsive noise, the EPA guideline recommends an Legg(24 h) of
70dB(A) or less.2

The noise-producing activities within the Paducah site are associated with processing and
construction activities and local traffic, similar to those at any other industrial site. During site
operations, noise levels near the cooling towers are relatively high, but most noise sources are
enclosed in the buildings. Another noise source is associated with rail traffic in and out of the
Paducah site. In particular, train whistle noise, at atypical noise level of 95 to 115 dB(A), is high
a public grade crossings. Currently, rail traffic noise is not a factor in the local noise
environment because of infrequent traffic (one train per week).

The Paducah site is in a rural setting, and no residences or other sensitive receptor
locations (e.g., schools, hospitals) are located in the immediate vicinity of any noisy on-site
operations. (The nearest sensitive receptor is located about 1 mi (2 km) from the proposed
conversion facility.) Ambient noise levels around the site are relatively low. Measurements taken
at the nearest residence ranged from 44 to 47 dB(A) when the site was in full operation
(Pennington 2001; Argonne National Laboratory [ANL] 1991a). At nearby residences, noise
emissions from the plant were reported as undetectable from background noise.

3.1.4 Geology and Soil

3.1.4.1 Topography, Structure, and Seismic Risk

The topography of the Paducah siteisrelatively flat. Western Kentucky has gently rolling
terrain between 330 and 500 ft (101 and 152 m) above mean sea level (DOE 1999h). Within the
boundaries of the Paducah GDP security fence, the maximum variation in elevation is about 10 ft
(3 m) (ERC/EDGe 1989). The site is underlain by bedrock composed of limestone and shale.
Severa zones of faulting, including the New Madrid Seismic Zone, occur in the vicinity of the
site (ANL 1991a).

2 Leq isthe equivalent steady sound level that, if continuous during a specific time period, would contain the same
total energy as the actual time-varying sound. For example, Leg(24 h) is the 24-hour equivalent sound level.
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The Paducah site is located near the northern end of the Mississippian Embayment, which
is characterized by unconsolidated Cretaceous, Tertiary, and Quaternary sediments overlying
indurated Paleozoic bedrock that dip gently to the south. The Mississippian Embayment was a
large sedimentary trough oriented nearly north to south that existed during Cretaceous and
Tertiary time and received sediments from the central portion of the North American continent
(Early et al. 1989).

The sedimentary sequence found in the vicinity of the Paducah site consists mainly of
fine- to medium-grained clastic materials (sedimentary rocks formed from particles that were
mechanically transported), including (from youngest to oldest) a basal gravel (Tuscaloosa
Formation), the McNairy Formation (clay interlaminated with silt and fine-grained sand), the
Porters Creek Clay (clay facies and variable thicknesses of sand and silt), and undifferentiated
Eocene sands (fine sand with variable amounts of interbedded and interlensing silt and clay). The
Eocene sands are thought to be thin and discontinuous beneath the northern portion of the
Paducah site. At depth, the site is underlain by dense bedrock of Mississippian limestone and
shale.

In the vicinity of the site, a unit designated as Continental Deposits lies immediately
beneath variable thicknesses of Pleistocene Loess, which is typically an unstratified, silty
clay-clayey silt (EDGe 1987). The loess originated as windblown material generated by glacial
activity to the north. The Continental Deposits lie directly on an ancient unconformity (erosional
surface) that truncates severa formations. The angular nature of the unconformity — coupled
with the fact that the Eocene sands, Porters Creek Clay and McNary Formation lie
unconformably on each other — creates a complex stratigraphy. The Continental Deposits
resemble a large low-gradient aluvial fan deposited at the confluence of the ancestral Ohio and
Tennessee Rivers.

Erosion and reworking of alluvial fan deposits modified the thickness and distribution of
the Continental Deposits (DOE 1999h). The Continental Deposits can be subdivided into two
components or facies: alower gravel or sandy gravel unit that varies in thickness from 0 to 106 ft
(Oto 32m) and an upper clay-sand unit that has a comparable thickness (Early et al. 1989).
Deposition of the gravel probably occurred in a high-energy braided stream environment closely
associated with alluvia fans. Of particular interest is the presence of a prominent channel that
passes in a northerly direction through the site and a second, less-prominent channel that occurs
near the eastern side of the site boundary. The upper clay-sand unit represents sediments
deposited in afluvial and lacustrine (Iake) environment (DOE 1999h).

Severa zones of faulting occur in the vicinity of the site. These zones include the
St. Genevieve, Rough Creek, Cottage Grove, Wabash Valley, and Shawneetown fault zones. In
addition, there is a northeast-trending rift zone (ERC/EDGe 1989). A rift zone is a fault through
a divergence zone (i.e., an area in which tectonic plates are moving away from each other) or
other area of tension. These features are overlain by younger Cretaceous, Tertiary, and
Quaternary sediments. Therift zoneisinferred from seismic reflection profiling.

The New Madrid Seismic Zone lies within the central Mississippi Valley and extends
from northeast Arkansas, through southeast Missouri, western Tennessee, and western Kentucky
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to southern Illinois (Saint Louis University Earthquake Center 2002). The area near the site has
been the location of some of the largest earthquakes that have occurred in North America. The
largest recorded earthquakes that occurred in the vicinity of the site happened between 1811 and
1812. Four of the earthquakes had Modified Mercalli intensities that ranged from IX to XI
(Nuttli 1973). (The Modified Mercalli intensity scale relates an earthquake’s intensity to a series
of key responses of surface structures and people, such as people awakening, movement of
furniture, damage to chimneys, and, finaly, total destruction.) In an earthquake with a Modified
Mercalli intensity of X1, few, if any, masonry structures remain standing, bridges are destroyed,
and rails are greatly bent.

The series of 1811 to 1812 earthquakes completely destroyed the town of New Madrid.
The epicenter of the largest 1812 earthquakes was about 60 mi (96 km) southwest of what is now
the Paducah site (LMES 1997b). Hundreds of aftershocks occurred over a period of severd
years. The largest earthquakes that have occurred since then were on January 4, 1843, and
October 31, 1895, with body wave magnitude estimates of 6.0 and 6.2, respectively. In addition
to these events, seven events of magnitude greater than 5.0 have occurred in the area. Since
1895, more than 4,000 earthquakes have been located in the zone. Most of them were too small
to be felt. On average, one earthquake per year is large enough to be felt in the area (Saint Louis
University Earthquake Center 2002). On June 18, 2002, a moderate earthquake with a
preliminary estimated magnitude of 5.0 occurred in southern Indiana with an epicenter near
Evansville (CNN 2002). This earthquake occurred on the northern arm of the New Madrid
Seismic Zone. There were no immediate reports of damage.

The seismic hazards at the Paducah site have been extensively studied. The safety
anaysis report (SAR) 