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Abstract:  On March 28, 2007, DOE published a Notice of Intent (NOI) in the Federal Register (72 FR 14543) 

to prepare the SPD Supplemental EIS to evaluate the potential environmental impacts at the Savannah River 

Site (SRS) in South Carolina of disposition pathways for surplus weapons-usable plutonium (referred to as 

“surplus plutonium”) originally planned for immobilization.  The proposed actions and alternatives included 

construction and operation of a new vitrification capability in K-Area, processing in H-Canyon/HB-Line and 

the Defense Waste Processing Facility (DWPF), and fabricating mixed oxide (MOX) fuel in the MOX Fuel 

Fabrication Facility (MFFF) currently under construction in F-Area.  Before the Draft SPD Supplemental EIS 

was issued, DOE decided to modify the scope of this SPD Supplemental EIS and evaluate additional 

alternatives.  Therefore, on July 19, 2010, and again on January 12, 2012, DOE issued amended NOIs 

(75 FR 41850 and 77 FR 1920) announcing its intent to modify the scope of this SPD Supplemental EIS.   

In this SPD Supplemental EIS, DOE describes the environmental impacts of alternatives for disposition of 

13.1 metric tons (14.4 tons) of surplus plutonium for which a disposition path is not assigned, including 

7.1 metric tons (7.8 tons) of plutonium from pits that were declared excess to national defense needs after 

publication of the 2007 NOI, and 6 metric tons (6.6 tons) of surplus non-pit plutonium.  The analyses also 

encompass potential use of MOX fuel in reactors at the Sequoyah and Browns Ferry Nuclear Plants of TVA, 

and at generic reactors. 

In this SPD Supplemental EIS, DOE evaluates the No Action Alternative and four action alternatives for 

disposition of 13.1 metric tons (14.4 tons) of surplus plutonium: (1) Immobilization to DWPF Alternative – 
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glass can-in-canister immobilization for both surplus non-pit and disassembled and converted pit plutonium 

and subsequent filling of the canister with high-level radioactive waste (HLW) at DWPF; (2) MOX Fuel 

Alternative – fabrication of the disassembled and converted pit plutonium and much of the non-pit plutonium 

into MOX fuel at MFFF for use in domestic commercial nuclear power reactors to generate electricity, as well 

as potential disposition of the surplus non-pit plutonium that is not suitable for MFFF as contact-handled 

transuranic (CH-TRU) waste at the Waste Isolation Pilot Plant (WIPP); (3) H-Canyon/HB-Line to DWPF 

Alternative – processing the surplus non-pit plutonium in H-Canyon/HB-Line and subsequent vitrification with 

HLW (in DWPF) and fabrication of the pit plutonium into MOX fuel at MFFF; and (4) WIPP Alternative – 

preparing for potential disposal as CH-TRU waste at WIPP the surplus non-pit and disassembled and 

converted pit plutonium in H-Canyon/HB-Line and the K-Area Complex at SRS, or preparing the surplus non-

pit plutonium in H-Canyon/HB-Line and the K-Area Complex at SRS and preparing the surplus disassembled 

and converted pit plutonium in Technical Area 55 (TA-55) facilities at Los Alamos National Laboratory 

(LANL).  Under all alternatives, DOE would also disposition as MOX fuel 34 metric tons (37.5 tons) of 

surplus plutonium in accordance with previous decisions.  The 34 metric tons (37.5 tons) of plutonium would 

be fabricated into MOX fuel at MFFF for use at domestic commercial nuclear power reactors.  Within each 

action alternative, DOE also evaluates options for pit disassembly and conversion of plutonium metal to an 

oxide form for disposition.  Under three of the options, DOE would not build a stand-alone Pit Disassembly 

and Conversion Facility at F-Area at SRS, which DOE had previously decided to construct (65 FR 1608).   

Preferred Alternative:  DOE has no Preferred Alternative at this time for the disposition of the 13.1 metric 

tons (14.4 tons) of surplus plutonium that is the subject of this SPD Supplemental EIS.  Also, DOE has no 

Preferred Alternative regarding the sites or facilities to be used to prepare surplus plutonium metal for 

disposition (i.e., pit disassembly and conversion capability).  Consistent with the requirements of NEPA, once 

a Preferred Alternative is identified, DOE will announce its preference in a Federal Register notice.  DOE 

would publish a Record of Decision no sooner than 30 days after its announcement of a preference. 

This SPD Supplemental EIS evaluates disposition alternatives that include irradiation of MOX fuel in TVA 

reactors, subject to appropriate amendments to the applicable licenses from the U.S. Nuclear Regulatory 

Commission.  TVA is a cooperating agency for this SPD Supplemental EIS and, as such, is not required to 

declare a preferred alternative.  TVA does not have a preferred alternative at this time regarding whether to 

pursue irradiation of MOX fuel in TVA reactors and which reactors might be used for this purpose.  

Public Comments:  In preparing this Final SPD Supplemental EIS, DOE considered comments received 

during the three scoping periods (2007, 2010, 2012), during the public comment period on the Draft 

SPD Supplemental EIS (July 27 through October 10, 2012), and late comments received after the close of the 

public comment period.  Public hearings on the Draft SPD Supplemental EIS were held in Tanner, Alabama; 

Chattanooga, Tennessee; North Augusta, South Carolina; and Carlsbad, Española, Los Alamos, and 

Santa Fe, New Mexico.  DOE considered every comment received at the public hearings and by U.S. mail, 

email, and toll-free phone and fax lines during preparation of this Final SPD Supplemental EIS.   

This Final SPD Supplemental EIS contains revisions and new information based in part on comments received 

on the Draft SPD Supplemental EIS.  Volume 3 contains the comments received on the Draft SPD 

Supplemental EIS and DOE’s responses to the comments.  DOE will use the analysis presented in this 

SPD Supplemental EIS, as well as other information, in preparing a Record of Decision regarding the Surplus 

Plutonium Disposition Program.  Consistent with the requirements of NEPA, once a Preferred Alternative is 

identified, DOE will announce its preference in a Federal Register notice.  DOE would publish a Record of 

Decision no sooner than 30 days after its announcement of a preference.  TVA, as a cooperating agency, may 

adopt this Final SPD Supplemental EIS after independently reviewing the environmental impact statement and 

determining that its comments and suggestions have been satisfied.  
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Note:  A Foreword was added to the Final SPD Supplemental EIS.  The Foreword describes two ongoing 

activities that may affect the implementation of the proposed action in this SPD Supplemental EIS.  These 

activities are:  (1) DOE’s reassessment of surplus plutonium disposition strategies; and (2) DOE’s recovery 

effort at WIPP following two February 2014 incidents at the facility. 



Final Surplus Plutonium Disposition Supplemental Environmental Impact Statement  
 

 

 

vi  

This page left blank intentionally. 

 



 

 
  vii 

FOREWORD 

This Final Surplus Plutonium Disposition Supplemental Environmental Impact Statement 

(SPD Supplemental EIS) has been prepared to evaluate the potential environmental impacts from 

disposition of 13.1 metric tons (14.4 tons) of surplus plutonium for which a disposition pathway is not yet 

assigned.  This SPD Supplemental EIS is being issued in parallel with two ongoing U.S. Department of 

Energy (DOE) activities that may affect the implementation of the proposed action in this 

SPD Supplemental EIS.  These activities are:  (1) DOE’s reassessment of surplus plutonium disposition 

strategies; and (2) DOE’s recovery effort at the DOE Waste Isolation Pilot Plant (WIPP) following two 

February 2014 incidents at the facility near Carlsbad, New Mexico.  DOE issued the Draft 

SPD Supplemental EIS in July 2012; issuing the Final SPD Supplemental EIS at this time enables DOE to 

complete the evaluation of the environmental impacts of the disposition of the 13.1 metric tons 

(14.4 tons) of surplus plutonium while neither prejudging nor impacting a separate ongoing DOE analysis 

of potential plutonium disposition strategies (see below). 

Evolution of DOE’s National Environmental Policy Act Decisions for Surplus Plutonium 

Disposition.  DOE has pursued a program for safe storage and disposition of surplus weapons-grade 

plutonium since the mid-1990s.  In 1996, DOE issued the Storage and Disposition of Weapons-Usable 

Fissile Materials Final Programmatic Environmental Impact Statement (Storage and Disposition PEIS) 

(DOE 1996), which considered a comprehensive range of 37 programmatic alternatives and 

subalternatives for disposition of plutonium surplus to the Nation’s defense needs.  DOE decided to 

pursue a combination of disposition approaches, including fabrication of surplus plutonium into mixed 

oxide (MOX) fuel for irradiation in domestic commercial nuclear reactors (62 Federal Register 

[FR] 3014).  Tiering from the Storage and Disposition PEIS, DOE issued the Surplus Plutonium 

Disposition Environmental Impact Statement (SPD EIS) in 1999 (DOE 1999).  Subsequent to the analyses 

in the SPD EIS and other documents, DOE decided to disposition 34 metric tons (37.5 tons) of surplus 

plutonium by fabricating it into MOX fuel in a MOX Fuel Fabrication Facility (MFFF) to be constructed 

at the Savannah River Site (SRS), followed by use of the MOX fuel in domestic commercial nuclear 

power reactors.  DOE also decided to construct and operate a stand-alone Pit Disassembly and 

Conversion Facility (PDCF) at SRS to prepare surplus plutonium for the MFFF (65 FR 1608 and 

68 FR 20134).  DOE began construction of MFFF in August 2007.  In addition, the Agreement Between 

the Government of the United States of America and the Government of the Russian Federation 

Concerning the Management and Disposition of Plutonium Designated As No Longer Required for 

Defense Purposes and Related Cooperation (PMDA) that entered into force in 2011 calls for the 

United States and the Russian Federation to each dispose of at least 34 metric tons (37.5 tons) of 

weapons-grade plutonium, by fabricating it into MOX fuel or any other method as may be agreed to by 

the Parties in writing.   

The purpose of this SPD Supplemental EIS is to evaluate the environmental impacts from alternatives for 

safe and timely disposition of approximately 13.1 metric tons (14.4 tons) of surplus plutonium for which 

a disposition pathway is not yet assigned, not to reconsider DOE’s previous decisions about pursuing the 

MOX fuel approach for 34 metric tons (37.5 tons) of weapons-grade plutonium.  The alternatives 

addressed in this SPD Supplemental EIS for the 13.1 metric tons (14.4 tons) of surplus plutonium are the 

No Action Alternative and action alternatives that entail combinations of one or more of the following 

disposition technologies: glass can-in-canister immobilization and subsequent filling of the canister with 

high-level radioactive waste (HLW) at the Defense Waste Processing Facility (DWPF), fabrication into 

MOX fuel followed by irradiation in domestic commercial nuclear power reactors, combination with 

HLW and subsequent vitrification at DWPF, and preparation as contact-handled transuranic waste for 

potential disposal at WIPP.  In this SPD Supplemental EIS, DOE also evaluates options for pit 

disassembly and conversion in addition to a new stand-alone PDCF.  
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Evaluation of Alternative Surplus Plutonium Disposition Strategies.  In April 2014, DOE’s 

Plutonium Disposition Working Group issued its report, Analysis of Surplus Weapon-Grade Plutonium 

Disposition Options (DOE 2014), which assesses options that could potentially provide a more cost-

effective approach for disposition of surplus U.S. weapons-grade plutonium and provides the foundation 

for further analysis and independent validation.  The primary options assessed were irradiation as MOX 

fuel in light water reactors (i.e., domestic commercial nuclear power reactors), irradiation in fast reactors, 

immobilization with HLW, downblending and disposal, and deep borehole disposal.  Variations on the 

assessed options were also considered.  For each option, the Working Group assessed costs; compliance 

with international agreements; the time required to disposition 34 metric tons (37.5 tons) of surplus 

plutonium; technical viability; and legal, regulatory, and other issues. Completion of this Final SPD 

Supplemental EIS is independent of DOE’s ongoing assessment of potential plutonium disposition 

strategies identified by the Plutonium Disposition Working Group.  

February 2014 Incidents at WIPP.  DOE has suspended operations at WIPP following two events that 

occurred in February 2014.  On February 5, an underground salt haul truck caught fire, leading to the 

evacuation of all underground workers.  Several workers were treated for smoke inhalation, but no other 

injuries were sustained as a result of this incident.  The fire was extinguished and the underground 

operations at WIPP were suspended.  On February 14, the WIPP facility experienced a second event 

unrelated to the fire, when a continuous air monitor (CAM) within the mine alarmed, indicating the 

presence of airborne radioactive material.   

DOE has suspended waste disposal operations at WIPP and has implemented a recovery plan comprising 

several steps and processes to be completed before WIPP returns to operations.  Detailed information on 

the status of recovery activities can be found at http://www.wipp.energy.gov/wipprecovery/recovery.html.  

Pending the return of WIPP to operations, transuranic waste generated by DOE activities is being safely 

stored at DOE or commercial sites. 

Potential Decisions Supported by this SPD Supplemental EIS.  In light of the circumstances described 

above, DOE is not in a position to make decisions on the issues presented in this SPD Supplemental EIS 

in the short term.  On the other hand, DOE wishes to be able to move forward as rapidly as possible once 

issues concerning the availability of WIPP and the future of the MFFF are clarified.  By completing this 

SPD Supplemental EIS, DOE will be in the best position to take actions to remove surplus plutonium 

from the State of South Carolina, and to disposition 13.1 metric tons (14.4 tons) of weapon-usable 

plutonium.  For example, after the path for resumption of operations at WIPP is clarified, it would be 

possible for DOE to issue a Record of Decision for potential disposal at WIPP of certain surplus 

plutonium currently at SRS because the environmental implications of taking this step have already been 

analyzed in this SPD Supplemental EIS. 

DOE has no Preferred Alternative at this time.  Consistent with the requirements of the National 

Environmental Policy Act (NEPA), once a Preferred Alternative is identified, DOE will announce its 

preference in a Federal Register notice.  DOE would publish a Record of Decision no sooner than 

30 days after its announcement of a Preferred Alternative. 
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CONVERSIONS  
METRIC TO ENGLISH 

 
ENGLISH TO METRIC 

 
Multiply 

 
by 

 
To get 

 
Multiply 

 
by 

 
To get 

 
Area 

Square meters 

Square kilometers 

Square kilometers 
    Hectares 

 
 
10.764 

247.1 

0.3861 
2.471 

 
 
Square feet 

Acres 

Square miles 
Acres 

 
 
Square feet 

Acres 

Square miles 
Acres 

 
 
0.092903 

0.0040469 

2.59 
0.40469 

 
 
Square meters 

Square kilometers 

Square kilometers 
Hectares 

 
Concentration 

Kilograms/square meter 

Milligrams/liter 
Micrograms/liter 

Micrograms/cubic meter 

 
 
0.16667 

1 a 
1 a 

1 a 

 
 
Tons/acre 

Parts/million 
Parts/billion 

Parts/trillion 

 
 
Tons/acre 

Parts/million 
Parts/billion 

Parts/trillion 

 
 
0.5999 

1 a 
1 a 

1 a 

 
 
Kilograms/square meter 

Milligrams/liter 
Micrograms/liter 

Micrograms/cubic meter 
 
Density 

Grams/cubic centimeter 

Grams/cubic meter 

 
 

62.428 

0.0000624 

 
 

Pounds/cubic feet 

Pounds/cubic feet 

 
 

Pounds/cubic feet 

Pounds/cubic feet 

 
 

0.016018 

16,018.5 

 
 

Grams/cubic centimeter 

Grams/cubic meter 
 
Length 

Centimeters 

Meters 

Kilometers 

 
 

0.3937 

3.2808 

0.62137 

 
 

Inches 

Feet 

Miles 

 
 

Inches 

Feet 

Miles 

 
 

2.54 

0.3048 

1.6093 

 
 

Centimeters 

Meters 

Kilometers 
 
Radiation 

Sieverts 

 
 

100 

 
 

Rem 

 
 

Rem 

 
 

0.01 

 
 

Sieverts  
Temperature 

Absolute 
Degrees C + 17.78 

Relative 

Degrees C 

 
 

 
1.8 

 

1.8 

 
 

 
Degrees F 

 

Degrees F 

 
 

 
Degrees F - 32 

 

Degrees F 

 
 

 
0.55556 

 

0.55556 

 
 

 
Degrees C 

 

Degrees C 
 
Velocity/Rate 

Cubic meters/second 

Grams/second 

Meters/second 

 
 
2118.9 

7.9366 

2.237 

 
 
Cubic feet/minute 

Pounds/hour 

Miles/hour 

 
 
Cubic feet/minute 

Pounds/hour 

Miles/hour 

 
 
0.00047195 

0.126 

0.44704 

 
 
Cubic meters/second 

Grams/second 

Meters/second 
 
Volume 

Liters 
Liters 

Liters 

Cubic meters 

Cubic meters 

Cubic meters 
Cubic meters 

 
 

0.26418 
0.035316 

0.001308 

264.17 

35.314 

1.3079 
0.0008107 

 
 

Gallons 
Cubic feet 

Cubic yards 

Gallons 

Cubic feet 

Cubic yards 
Acre-feet 

 
 

Gallons 
Cubic feet 

Cubic yards 

Gallons 

Cubic feet 

Cubic yards 
Acre-feet 

 
 

3.7854 
28.316 

764.54 

0.0037854 

0.028317 

0.76456 
1233.49 

 
 

Liters 
Liters 

Liters 

Cubic meters 

Cubic meters 

Cubic meters 
Cubic meters 

 
Weight/Mass 

Grams 

Kilograms 

Kilograms 
Metric tons 

 
 
0.035274 

2.2046 

0.0011023 
1.1023 

 
 
Ounces 

Pounds 

Tons (short) 
Tons (short) 

 
 
Ounces 

Pounds 

Tons (short) 
Tons (short) 

 
 
28.35 

0.45359 

907.18 
0.90718 

 
 
Grams 

Kilograms 

Kilograms 
Metric tons 

 
ENGLISH TO ENGLISH 

 
Acre-feet 
Acres 

Square miles 

 
325,850.7 
43,560 

640 

 
Gallons 
Square feet 

Acres 

 
Gallons 
Square feet 

Acres 

 
0.000003046 
0.000022957 

0.0015625 

 
Acre-feet 
Acres 

Square miles 

a.  This conversion is only valid for concentrations of contaminants (or other materials) in water. 
 

METRIC PREFIXES  
Prefix 

 
Symbol 

 
Multiplication factor 

 
exa- 
peta- 

tera- 

giga- 
mega- 

kilo- 

deca- 
deci- 

centi- 
milli- 

micro- 

nano- 
pico- 

 
E 
P 

T 

G 
M 

k 

D 
d 

c 
m 

μ 

n 
p 

 
1,000,000,000,000,000,000 

1,000,000,000,000,000 

1,000,000,000,000 

1,000,000,000 
1,000,000 

1,000 

10 
0.1 

0.01 
0.001 

0.000 001 

0.000 000 001 
0.000 000 000 001 

 
=  1018 
=  1015 

=  1012 

=  109 
=  106 

=  103 

=  101 
=  10-1 

=  10-2 
=  10-3 

=  10-6 

=  10-9 
=  10-12 
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